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IMNOACHHUTEJIBHAA 3AIINCKA

[IporpaMma 1NO XUMHM Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QenepaabHON pabodeid MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUU MPENoAaBaHusl ydeOHOTo npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
OOy4YeHMs, BOCIHUTAHHMS ¥ Pa3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO
npeameTa, YCTaHABIIMBAET o0s3aTeNbHOE IpEAMETHOE coJiepKaHue,
peaycMaTpUBaeT paCIpEeleIeHue €ro Io KilaccaM M CTPYKTYpHUPOBAaHHUE 10
pazieliaM M TeMaM IMPOrpaMMbl IO XHMHHU, OINPEIENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEI0BAaTEIbHOCTh  U3YYEHHS] XHUMHUU C YYE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpoilecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a Takxke TPEOOBaHUM K
pe3yJibTataM 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIed U3yUYEHUs MPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH OOyYarouerocs MO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XHUMHUHU CIYKUT OCHOBOM Juisi (OPMUPOBAHUS MHUPOBO33PEHUS
o0Oyy4arolierocsi, €ro NpeACcTaBICHU O MAaTEPHAIbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XUMUEWU MPECTABICHUS O B3aWMOIPEBPAILICHUIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aIbHBIX
npoOJjieM yCTOWMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealiM3allid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUSA |
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yaromuxcs, HABBIKOB HMX CaMOCTOSITETbHOM Yy4yeOHOM  JIeSITEIBHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPO(HECCHOHAIBHOM JICITEIIHHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIINXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUIM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B 3KOJIOTHMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
COJIep)KaHMsl ~ y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBJISETCS  NeJaroruyecku
aJanTHPOBAHHBIM OTpaKeHWEM 0a30BOM HAYKH XMMHUH Ha ONPEEIEHHOM dTare €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOIIMMUCS CHUCTEMBI IEPBOHAYAIBHBIX TMOHATHN XWUMHUH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSATHN
OPTraHUYECKON XUMMUHU.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0o moaxoja K €€ m3ydyeHuro. Conep:kaHue CKIaJAbIBAETCS U3 CHCTEMBI
MOHATUN 0 XUMHYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0€ HTU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHLMUITY
IIOCJICIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX IPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpencTaBleHUd 00 AIEKTPOIUTHYECKON JHUCCOIMAIMK BEIIECTB B
pacTBopax.

Teoperuueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OSMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJIEI0BATEIHHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (QYHKIIUM OOBSCHEHHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHMS U BO3MOYKHOCTEM IMPAKTUYECKOIO0 MPUMEHEHUSA W MOJYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XUMHH  CHOCOOCTBYET  (DOPMHUPOBAHUIO
IPEACTABICHNS] O XUMHUYECKON COCTABIISIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW NPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM II03HAaHUs B Hayke. M3ydeHne XUMHM NPOUCXOIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX TpeAMeToB: «OKpyX alomuil MHpY,
«buonorus. 5-7 knacce» u «duszuka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUI OCHOB
XUMHUYECKON HayKW Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA M KaK OJAHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpBI.
3agadya ydyeOHOro mpeaMera COCTOUT B (OPMHUPOBAHWUU CUCTEMBl XUMHYECKUX
3HAaHUN — BaKHEUIUX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOLIEHMM K HAyYHbIM METOJAaM I[I03HAHMS IPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX PEaKIUi, B (OpMUPOBAHUM U PAa3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATEIbHOM U y4eOHO-HCCIEeN0BATENbCKON
NEeSATEeNbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BELIECTBaMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3HaYEHUE NPUOOPENIN TaKHUE LI, KaK:

— (GOpMHUPOBAHHWE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K
caMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHWS] Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEHUE
oOy4Jarommxcsd K CaMOCTOSATEIbHOM IO3HABATEIBHOM JEATEIbHOCTH, HAy4YHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecIeuyeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIUMHUCS
OIbITa Pa3HOOOPA3HOM [EATEIbHOCTH, MO3HAHUS M CAMOINO3HAHHUA, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUIMX YHUBEPCAJIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— (opmupoBanre oOmEed (YHKIHMOHATBHON W  €CTeCTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM YHCJIE YMEHHUA OOBACHATH W OLICHUBATH SIBJICHUSA
OKpPYAIOLEro MHpA, MCHOJIb3Yysl 3HAHUS W ONbBIT, MOJyYEHHBIE MPU H3YUECHUU
XMUMHH, TPUMEHATh UX IpPHU pPEIIEHUU NpoOJeM B IMOBCEJHEBHOW XU3HU U
TPYAOBOM IEATEIbHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YalIIUXCAd T'YMAaHHMCTHYECKHX OTHOILIEHUH,
NOHUMAaHUS LEHHOCTH XUMHUYECKMX 3HAHMM JJs BBIPAOOTKH 3KOJIOTMYECKH
LEJeCO00pa3HOro TMOBEJIEHU B OBITY M TPYJIOBOM JEITEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsl U OKPYKarollel MpUPOIHOM cpebl;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOduUis U HAMpaBICHHOCTU AANbHEHINIEro
oOyJeHUsI.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HM3Y4YEHUS] XMMHHM Ha YpPOBHE
OCHOBHOT0 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHMS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoOnI pa3zesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAsT aTOMHasg Macca.
OtHOcHUTENbHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas 10Ji1 XMMUYECKOTrO 3JIEMEHTa B
COCIUHCHUMU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

dusnuecKkre U XUMUUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BeIIECTB. XHUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHMUYECKOU IMOCYJ0M, mpaBUiiaMu pabOTHl B JaOOpaTOpUU U
npuéMaMu 0o0pallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3HUeCKMX CBOMCTB O0Opa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHHE
dbu3nyecknx (IJIaBICHHE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHHE W KOHJCHCAIMS BOJbI) U XMUMHYECKUX (TOpPEHHME CBEYM, MPOKATMBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoJIeiicTBHE Xxele3a ¢ pacTBopoM conu meau (11),
W3YUYEHHUE CIIOCOOOB pa3/ICICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYMCTKU MOBAPEHHOU
Coliu, HAONIOJIEHHWE W  ONHWCAaHUE  Pe3yJIbTaTOB  MPOBEJCHHUS  OMbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoknmeHue kucimopoda B Tpupoae, (U3MYECKHE W XUMHUYECKUC
cBoiictBa (peakuuu TopeHus). Oxcunabl. [Ipumenenue xkuciopoma. CrocoOb



MOJIyYEHHUsI KHUCIIOpoJa B Ja0OpaTOpuM U MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — atoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- W SHAOTEPMHUYECKUE pEAKUMHU. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/1yXa, YCWICHHE TapHUKOBOro 3¢ dekra, pa3pyiieHne 030HOBOTO CJIOSI.

Bonopon — snemeHT m mpocroe BemectBo. Haxoxxknenue Bogopona B
npupoae, GUMYECKHEe ¢ XUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOOBI
noxyuyeHus. Kucnotsl u conmu.

MosnsipHabiii 00BEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBI.
HacpllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/Abl. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpOJIe U B KU3HU 4yenoBeKka. KpyroBopot Boabl B IPUPO/IE.
3arpsi3HEeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJOB:  coyieoOpa3yrorue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HeconieoOpasyromue. HomeHknarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBa OKCHUJIOB. [TorydueHrne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. PuU3NUYECKME M XWMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctw metayuioB H. H. bekerosa.
[lony4deHne KUCIOT.

Comu. Homenkiarypa coieil. @U3ndeckre U XMMHUYECKHUE CBOWMCTBA COJICH.
[lonyuenune comnen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOuMpaHue, pacmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOJICHHE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHWE C oOpa3laMu OKCHUIIOB U
OMHMCaHWE WX CBOWCTB, IOJy4YEeHHE, COOMpAHHUE, PACIIO3HABAHUE U U3YyUYCHHUE
CBOWMCTB BOJIOposia (TOpeHHE), B3auMMOCHCTBHE Bojopoaa ¢ okcuaom memu (1)
(BO3MOXXHO HMCIOJIb30BAaHUE BHUIACOMATEPHAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONW PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJIIaMHU
(HaTpyieM ©  KaJibllieM) (BO3MOXHO HCIIOJb30BAaHUWE BHUJIEOMATEpPUAIIOB),



UCCJIEIOBaHUE O0pa3sLOB HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIACCOB,
HAOJII0ICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menud (ll1) ¢ pacTBopoM cepHON KHUCTOTHI,
KHCJIIOT C METajulaMH, PEaKUUh HEUTpan3aluy, IOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pacTBOPA COJIM, PELICHHE
DKCIEPUMEHTAIBHBIX 3a/lad N0 TeMe «BaXHeWIne KIIACChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoagnuecknit 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
diemenToB JI. WU. MenaeneeBa. CrpoeHne aTomMoB. XHUMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOTMBITKM KIACCH(DUKAIIMU XUMUYECKUX dieMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUJPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas ©  JUIMHHONEpUOAHAs  (OPMBI
[Tepnognueckoit cucrtembl xumuueckux snemMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DOuznyeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IIEpUOaA U
IPYNIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonel. Onekrtponsl. CtpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuognueckout cucremnl . M. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA TI0 €0 MOoJIoKEeHUIO B [lepnoanueckon cucreme /. 1. Meneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHUMHMUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUsA Hayku W mpaktuku. [[. WM. MeunngeneeB — y4éHbl U
rpakJaHUH.

Xumuueckass cBsi3b. KoBaseHTHas (moJisipHass M HEMOJSPHAs) CBSI3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAasI CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporniecchl OKMCIEHNS U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHUEe OO0pa3loB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUJIPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliuy pa3ioKeHUsI, COSUHEHU ).

Mexcnpeomemunie ceasu



Peanmn3anusa MeXnpeIMETHBIX CBSI3€d INPU M3YYEHHM XMMHMM B 8 KIacce
OCYIIECTBIISICTCS dYepe3 HCIOIb30BaHUME KaK OOIMUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHHTE3, KiIacCUUKaIus, NEPUOIUIHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

dusuka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, a3, (PU3MUYECKUE BEIMYUHBI, €IUHUIIBI
HM3MEpEeHMs1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoanyueckas cucTeMa XMMHAYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHONOB, KM, KaJdblMs HU UX
COCMHECHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM HUX ATOMOB.

CtpoeHue BelIecTBa: BUJBI XUMHYECKOW CBA3U. THUMBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3IMYHbIM KjJaccaM HEOPraHUYECKUX
COCJIMHEHUM, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
W3MEHECHHUIO CTEIMECHEH OKUCICHUS XHMHYECKUX 3JIEMEHTOB, IO 0OPaTUMOCTH, IO
YY4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECCKHE
ypaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTreHHBIX U TeTePOTEHHBIX
peakuusax. [lonarue o katanmsze. [loHsITHE O XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOW PEAKIMU M IOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pEaKIvu. CocraBieHue YpaBHEHUM



OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JMCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp aucconuani. CUiIbHbIC U CIA0bIe DJICKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y CloBuUsl MPOTEKaHUSI PEAKIMi HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBAaHMM U coOJell B CBeTe MpPEACTaBICHUN 00 DIIEKTPOIUTHYECKOM
nucconmanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOIIN3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB M HEMETAUIOB (Tpadura W anmasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DICKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpollecca IUCCOLMALMM KHUCIOT, IIEJIOYed U  COJel
(BO3MOXKHO  HCIOJIb30BAaHHE BHJAEO MaTepUaloB), IMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIINX — MPU3HAKU  TMPOTEKaHWs]  Peakluid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHUs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINbIO KAYEeCTBEHHBIX pEaKIMil Ha HWOHBI, pElICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/iibl U MX coeIMHEHU S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne u (PU3NUECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHMHYECKHE CBOWCTBA HA TMpUMEpPE  XJopa
(B3aUMOJIEHCTBHE C MeETaJIlaMd, HEMETalaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMUYECKUE CBOICTBa, MOJy4Y€HHUE, NpUMEHEHHE. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YeEJIOBEKa. BakHeWIne XJIOpUIbl U HX
HaX0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeNeHH OkucieHus. CTpoeHue M (PU3HYECKUE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KHUCTOPOIa
u cepbl. Xumuueckue cBoiicTBa cepbl. CepoBO0OpOJ, cTpoeHue, GU3UYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKME W XUMHUYECKHE CBOMcTBa (oOmume Kak
MpEeACTABUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXanMe B OCHOBE MPOMBIIIJIEHHOTO Croco0a TMOJy4YeHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peaKkus Ha



cyabdaT-uoH. Haxoxnenue cepsl u €€ COCOTUHEHHH B mpupoae. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HeHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHUS.

OOmas xapakrtepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoOCTpPaHEHUE B MPUPOJE,
(du3nueckre U XUMHYECKUe cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nueckre U XUMUYECKHUE CBOMCTBA, MOMydYeHue u nmpuMeHenune. Com aMMOHHS,
ux pU3NUECKre U XMMUYECKHE CBOMCTBA, MpUuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ ToyiydyeHue, (PU3NYeCKue U XUMHUUYECKHUE
cBolMcTBa (0OIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U chenuduueckue).
Hcnonp30BaHMEe HUTPATOB M COJEH aMMOHHS B KAyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHHE OKPYKalollel cpelibl COCTMHEHUSIMHA a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajutoTponHbeie Mogaudukanuu gocdopa, GuznUeckue M XMMHUYECKHE CBOWCTBA.
Oxcua pocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTBA,
nosyderue. Mcmons3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Ob6mas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCJIECHHS.  YIJIepoJA,  aJJIOTPOIHBIE
MoAu(pUKALIUKM, paCPOCTpaHEHHE B TpuUpone, (Quznueckue U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KJIMMaTa, MapHUKOBBIM
s dext. YronbHas Kuciaora v €€ coiiv, uX PuU3nuecKkue U XMMHYECKHUE CBOMCTBA,
nojxyyeHue W npuMeHenue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHauangbHbBIC MTOHITHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie WMCTOYHUKUA YTIIEBOJAOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsaTHE O OMONOTHYECKH Ba)KHBIX BEIIECTBAX: XKHUPaX, OCIKax, yrJIeBoAaX — U UX
poiii B OKM3HM UeloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYeCKUX U
HEOPraHUYECKUX COECTUHEHUN.

Kpemnuii, ero ¢usumyeckue W XUMHYECKHE CBONCTBA, IOJyYEHUE H
npumeHenue. CoenuHeHus KpemHHUss B mpupoje. OOmme mnpeactaBieHuss o0
okcune kpemuus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIH30BAHUE B
OBITY, B MPOMBIIIICHHOCTU. BakHellne cTpouTeabHbIE MaTepHUallbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobrembr 6e30MmacHOr0 MCTOIB30BAHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B OBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUIA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKalImMue (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEIWHEHUH (BO3MOXXHO HCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHHE C 0Opa3liaMu XJIOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl U €€  CcoeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIOACHUE Tpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIEHHON CEPHON KUCIIOTHI, MPOBEEHNE KaUeCTBEHHON peakiny Ha CyJbdar-
WOH W HaOJI0JieHHWEe TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBoiicTBaMu azora, ¢ochopa U HUX COECIAUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOJyYeHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOIMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEAKIMA Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOW a30THOU KUCIJIOTHI C MEBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAJIOB), H3YUYCHUE Mojenei
KPUCTAINIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YyTIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiydeHue, coOupaHue, pacrlo3HaBaHUE U M3yUYCHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHNE KAaUYeCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W UW3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe « BaxkHenme HeMeTaIIbl U UX COSTUHEHUS.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
uX TmonoxeHus B Ilepmoamueckod cucrtemMe XuMHYecKux daeMeHtoB JI. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUioB. MeTayndeckas CBs3b U
METAJUIMYECKAas] ~ KpPUCTANIMUECKass  pelmI€TKa.  DJIEKTPOXUMUYECKUU  pAll
HaIpspDKeHU MeTauioB. du3nueckne U XMMUUECKHE CBOMCTBAa MeTayioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOpPpO3WU METAIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YYTYyH, AIOPATIOMUHUN,
OpoOH3a) ¥ UX MPUMEHEHUE B OBITY Y MPOMBIIIIEHHOCTH.

[llenounsle MeTabl: nosnoxkeHue B llepuognueckon cucreme XUMHYECKUX
anemeHToB JI. 1. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJIEHUE B NPUPOJE.
dusnyueckre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpust U Kaius). OKCUIbl U



TUIPOKCUABl HaTpusi W Kanud. lIpuMeHeHHne mIeNoYHbIX METAVIOB MU  HUX
COCIMHEHUM.

[[{ennoyHO3€MENBbHBIE METAJUIBI MAarHUil M KaJbIUMH: TIOJIOKEHHE B
[Tepuognueckout cucreMe xumuueckux dneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3nUecKrne U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHus Kainblus (OKCHUI, TUAPOKCHUI, COJIN).
KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpoeHUE aToma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
AJIOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoit cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOECHHE aTOoMa, HAaXOXJeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIAPOKCHUIBI U coun kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME C oOpa3llaMM METAJJIOB M CIUIABOB, HX (pu3ndeckumu
CBOMCTBaMH, M3y4YEHHE  PE3yJbTaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIMSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKejle3a B KUCIOPOJIE
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa MOHbBI: MarHus, KajJbllUs, AJIIOMUHUS, LIMHKA, JKEJie3a
(I1) u xenesa (111), memu (1), HAOMIOACHKME W ONMCAHUE MPOIIECCOB OKPAITMBAHMS
IJJaMEHH MOHaMU HATpus, KaJus U Kaiabluad (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATHOMUHUS
Y TUJIPOKCUJA LIMHKA, PELICHUE DKCIIEPUMEHTAIIBHBIX 3a/]1a4 10 TeMe «BakHenmne
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEeHHUE OKpYKawIleh cpeabl (MpejenbHas I0mycTUMast
KOHIIEHTpaius BeilecTs, nainee — [1J1K). Poias xumuu B pemieHnu 3KoJI0THYECKUX
mpooIeM.

Xumuueckuii Ikcnepumenm:

M3yueHHe OOpasIoB MaTepuajioB (CTEKJO, CIUIaBbl METAUIOB, MOJMMEPHBIC
MaTepHabl).

Meosicnpedmemmuuwie céasu



Peanmn3anusa MeXnpeIMETHBIX CBSI3€d INpU M3YYEHMM XMMHMM B 9 Kitacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUME KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpusl, aHauu3, CHHTE3, KiIacCupUKalusi, MEePUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MaTepusi, aToM, OBJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUYECKUN 3apsij, MPOBOJAHHKHU,
HOJYIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAININYECKAs
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢ortocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpagus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJIBL,
M0JIE3HBIE NCKOIAaeMble, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa30oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHsS] XMMHUU B €IUHCTBE y4eOHOW W
BOCIIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUICKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlllecTBE TMpaBWJIaMU W HOPMAaMH TMOBEACHUS U CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
paciMpeHue OnbITa ASsTeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTHU:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

EHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
U HAydYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAyKH B JKHU3HU
COBPEMEHHOIr'0 O0O0IIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU WH(OpManmeit o
MEPEJOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILIGHUM B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIENOBATENbCKOW, TBOPYECKOM M JAPYrMX  BHJAX
NeSATETPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM YUYEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEJACHHWE M TIOCTYNKH CBOUX TOBApUILIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIMKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE M XWMHYECKOW pPEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIOIINE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPHUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATENLHON, WH()DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYypOl, MOCTYHHBIMH TEXHHYECKHMMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUIO U II03HAaHHIO, JH0003HATENbHOCTh, TOTOBHOCTb U
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MNPOEKTHOM M MCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHS OOyYEHHS B
JaabHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUH U
HEMPUATHE BPEAHBIX MPUBBIYCK (YIIOTPEOICHUS alKOT0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
YBaXEHUE K TPyAy U pe3ylibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
UH/MBUIYAJIIbHON TPaeKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHANBHON ASSTENIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJ1allTUPOBATHCA B MPO(HECCUOHANTBHON CPEE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1I€JIECO00Pa3HOE OTHOIIEHHWE K MPHUPOJAE KaK MCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHKUE LIEHHOCTU 3[I0POBOTO U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHE IICHHOCTH COOJIOICHHUS
paBuJI 6€30MaCHOT0 MOBECHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTHh 3HAHHS, MOJIy9aeMble MPU M3yUYEeHUU XHUMUH, NI
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLEH MPUPOIHON CPeo, I MOBBIIIEHUS
YPOBHSL  3KOJOTHYECKOW KYyJIbTYypbl, OCO3HaHUs TJ00ANbHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIEC IJIA
(GopMuUpOBaHHS MHPOBO33PEHHUS OOILEHAYyYHblE MOHATHS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYToO€.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (GOPMHUPOBATH MPEJICTABICHUE O LEIOCTHOM



HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIC YUCOHbIC NEUCTBUS (IO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble Jornueckue AecTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIACIATh WX XapaKTEpHbIE
MPU3HAKU, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU TOHSATHUSMH), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBSACHEHUS OTNIENbHBIX (PAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABIMBATh MPUYUHHO-CIIEACTBEHHBIC CBS3M MEXKAY OOBEKTAaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIC, I€TyKTUBHbBIC, 10 aHAJIOTUN),
JiesaTh BBIBOJIBI M 3aKJTFOUYEHUS;

YMEHHUE TMPUMEHSATH B TpoOIecCCe TMO3HAHMUS TMOHATUS (IPEAMETHBIE W
METaNpeIMETHBIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBbIBaTh MIHUPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas ¢(opMmysia W ypaBHEHUE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJEIBHBIX MPEJCTABICHUN BBIABIAThL U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIECCaX U SBICHUSIX.

Bba3oBble uccienoBarejibckme JeiCTBHS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe B KA4eCTBE OCHOBBI i1 (POPMUPOBAHUS THIIOTE3BI IIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBAThH €ro pe3ysbTar, (PopMyIHpoBaThH 00OOIIECHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHUS, COCTABISATh OTYET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YyMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIC
nocodbusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHHWBATh MPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHITHh Pa3IUYHbIE METOABI M 3allpoChl MPU MOUCKE U OTOOpE
UHPOpMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JacT  MCHOJB30BAHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUs HHOOPMALIUU U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOXKHBIMU CXEMaMH, JharpaMmamu,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOU U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSTHUE OKPYKAKOWIEH MPUPOJHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

YyMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJie¢ Juaiora W (WIM) JIUCKYCCHUH) TIO
CyliecTBy  oOCyXJaemMol  TeMbl, (QOPMYyJIHpPOBaTH CBOM  IPEIJIOKECHHS
OTHOCHUTENBHO BBIITOJIHEHMSI PEIOKEHHOM 3a1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTaLUI0
pe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM U  HCCIENOBATENbCKOW  JIEATEIIBHOCTH  NPU  PEUICHUU
BO3ZHMKAIOIIUX NpoOJeM Ha OCHOBE yué€Ta OOILIMX HHTEPECOB M COTrJIacOBaHUS
no3uuui (00cyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U JApyTHE).

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIE 1eCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WIH KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAN C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
UCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUH 3aJaHUM.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS HAay4HbIC 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, cnenuduueckue i  OpeAMETHOM  obnactu  «XUMHUS», BUIABI
JNEATENIbHOCTH [0  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 8 kijiacce rnpeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpAaCKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSTHI: aToOM, MOJIEKyIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUUYECKasl PeaKius, KiIacCU(UKAIUS pPEaKIui: peaKiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaaNyC
aToMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJISIpHAs KOBAJICHTHAs! CBS3b,
HMOHHAs CBS3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0JS BEIECTBA
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BAaTh XHWMHUUYECKYID CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€HTHasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmune «llepuoguueckass cuctema Xxumudeckux siemeHToB [ U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee YUCIIO AJIEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peakIuu
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu30oBaTh (OMHUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIUYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTENBHON NEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KilacCU(PHUKaIHUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — IS M3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAy4YHbIC METO/bI
MO3HAaHUA — HAOJIIOJCHHE, W3MEpPEHUE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJIOoM
7a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3o00pa3HbIX BemeCcTB (BOAOpPOAA H KHCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJIAaHUPOBATh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl 10
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, herondTanenH, METHIOPAHK U JPYTHE).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DIIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYECKAS JTUCCOIMAIUS, PEaKIIMH HOHHOTO
oOMeHa, Karaau3atop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/NInYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlJIOB,
CIJIaBbl, CKOpPOCTb XHMMHUYECKOW pEAKLUMH, MPEACIbHO JOMYyCTUMAs
koHuentpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlIeHHUS (HOpMYT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy CO€IWHEHUU 1o ¢GopMmyiaMm, BHI XHUMHUYECKOM
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COEJIMHEHHUSIX, 3apsi MOHA MO0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OINKCHIBATH W XaPAKTEPU30BATH
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoarpynma (A-Tpynma)» U «mobodHas
noarpynna (b-rpynma)», wmanbie u OojibIIME MEPUOABI, COOTHOCUTH
0003HauYEHUs, KOTOpblE HMEIOTCA B NEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUUN B
npejiesiax MaJibIX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PEakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIECTB, MO TEIJIOBOMY 3(P(EKTy, MO0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBa MTPOCTBHIX M CIJOXHBIX BEILIECTB, TMOJTBEPKIas OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPABHEHUS JJIEKTPOIUTHYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMA MOHHOTO



oOMEHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOMNX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX —pPEaAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpallCHUNA B Pa3TUUYHBIX
YCIOBUSIX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
7abopaTOpHbIM  00OpYJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIIME  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpPUJ-, OPOMUJI-,
noaua-, kKapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEpPAlUd MBICTUTEIBHON NIEATETbHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHUE, OO0OOIIEeHUE, CHUCTEeMATU3aIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢M — i U3YyYEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOII0JICHHE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosnn4yecTBo yacoB
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE IOHATHUS
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
' peaxkiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6
00 okcHaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kuciorax 3 1 bu6mmorexa [IOK
' U COJIAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka [JOK
' OCHOBAHHMAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJ1acChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPTaHNYECKNUX COCIUHECHUH https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN


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

[leproanueckuii 3aKOH U
[Iepuoanueckas cucrema

3.1
XUMHUYECKHX djieMeHToB J]. 1.
MenneneeBa. CtpoeHue atoma
XumMuyeckas CBS3b.

3.2 OKuCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

15

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

9 KJIACC

Ne i/

Paznea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BewmecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DJIEKTPONUTHYECKAS JUCCOLHALH.
XUMHYECKHE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COEJIMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUECKUX
aneMeHToB |VA-rpynnsl. Yriaepoa u
KPEMHHUI U UX COETUHEHUS

Hroro no pasneny

KoanuyecTBO 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



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

Pa3zgen 3. MeTa/sibl M UX COeTUHEHU ST

3.1 OO01Ie CBOUCTBA METAILIOB

3.2 Baxwueiinme MeTauibl U UX COSTUHEHUS

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapmas cpena

4.1 BemectBa 1 MaTepraisl B )KMU3HU 4EJIOBEKA
Hroro no paszneny
PesepBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo0.ru/7f41a636



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




IHOYPOYHOE INIAHUPOBAHMUE

8 KUIACC
Ne
wn Tema ypoka

[Ipenmet xumuu. Pojap XuMuu B 5KU3HU
yejoBeKa. Tena U BemecTsa

IlonsTue o METOJaX IMO3HAHUA B XUMHH

[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTopun U MpUEMBI
oOparreHus ¢ J1abopaTopHbIM
000pyIOBaHUEM»

Yuctele BemiecTsa U cmecu. CrmocoObl
pasaeneHus cMecen

[Ipaktuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU OBAPEHHOM COJN)»

ATOMBI 1 MOJIEKYJIBI

XUMHUYECKHUE IJIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB

[IpocThie u cnoxHBIE BEeLeCTBa

ATOMHO-MOJIEKYJISIPHOE YUEHUE

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB

OtHocuTenbHAas aTOMHas Macca.
OtHocuTenbHas MOJICKYJIsIpHAad Macca

MaccoBas 1018 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNU

KomanuectBo BemecTBa. Moib.
MonsipHas macca

du3znyecKknue U XUMUYECKUE SIBICHMS.
XuMu4ueckas peaKknuid

[Ipu3Haky u yciioBUs MPOTEKAHUS
XMMHYECKHUX PEaKIUN

3aKOH COXpaHEHHUsI MacChl BEIIECTB.
XHWMHWYECKUE YPABHEHMS

BbIunciieHus: KoJauuecTBa, MacChl
BEIIIECTBA 110 YPABHEHUSM XUMHUECKUX
peaxkuuii

Knaccudukanus XMMHUECKUX PeaKIUn
(coeMHEeHHMSI, Pa3IOKCHHUS,
3aMeIICHHs, OOMEHa)

M. B. JIoMOHOCOB — y4€HBII-
sHnukIoneauct. O000mEeHe
CHCTEMATU3aIUs 3HAHUH

KonTponbnas padora Nel no teme
«BCHIGCTBa U XUMHUYCCKUC PCAKIITNH»

Bosnyx — cmecsk razos. CoctaB
Bo3ayxa. Kucinopoa — sneMeHT u

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6morexa [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

dusnueckue U XUMUYECKHAE CBOMCTBA
KHCJIOpoJia (pEaKIuyu OKUCICHUS,
ropenue). [lonstue 06 okcumax

CriocoOblI MosTy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIICHHOCTH.
[Tpumenenue kucnopoaa

TennoBoii 3¢ ekt XuMuIecKoit
PEaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM yPaBHEHHH, K30~ U
SHIOTEPMHUECKUX PEAKIIHIX

TorumBo (HedTh, yroib U METaH).
3arps3HeHue BO3/AyXa, CIIOCOOBI €ro
MPEIOTBPAIICHUS

[Ipaktuueckas padora Ne 3 mo Teme
«ITonyuyenue u cobupanue KHCIOPOa,
HU3y4YEHHUE E€r0 CBOMCTB)

Boaopoa — snemMeHT u npocroe
BelecTBO. Haxoxnenue B npupoje
du3nyeckre 1 XUMHUUYECKHE CBOICTBA
Bosiopoaa. [Ilpumenenne Bogopoaa

TloHATHE O KHCIIOTAX U COIIX

CrniocoOnlI nosty4eHus BOAOPOa B
naboparopun
IIpaxkTuyeckas padota Ne 4 o Teme

«ITonyuyenue u cobupanue BOAOpoO/a,
HU3y4YECHHUE Er0 CBOMCTB)

bubmnoreka LJOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4790

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

ModsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brruucnenus o6béma, KonuyecTna
BEIIECTBA I'a3a 10 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WU 00BEMY

Brruncnenns o06EMOB ra3oB 1o
YPaBHEHHUIO PEAKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUHN I'a30B

dusznyeckue 1 XUMHUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Toustue 00
WHJIMKAaTOpax

Boz[a KaK paCTBOPHUTCIIb. HaCHH_IeHHBIe
1 HCHACBIIICHHBIC PaCTBOPBLI. MaccoBas
A0JI BEIIECTBA B paCTBOPC

[IpakTuueckas padora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
onpeaenEHHON MacCOBOM J10eH
PacTBOPEHHOTO BELIECTBA
KonTponbhas padora Ne2 no teme
«Kucnopoa. Bogopoxa. Boga»
Oxcupl: cocTas, Ki1accupuKarys,
HOMEHKJIaTypa

[Tony4yeHue u XUMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHUS: cCOCTaB, KJIacCU(pUKAIIHS,
HOMEHKJIaTypa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca



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

43

44

45

46

47

48

49

50

51

52

53

[TonyueHne u XMMHUYECKUE CBOMCTBA
OCHOBaHUHI

Kucnortsl: coctas, kiaccudukanus,
HOMEHKJIaTypa

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CHOCOOBI OTYYCHHUS, XUMUUECKUE
CBOMCTBA

IIpakTuyeckas pabora Ne 6. Pemienue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COCIMHEHUI

I'enetnueckas cBSI3b MCXKAY Ki1aCCaMH
HCOPTraHNYCCKUX CO€JUHECHUI

O000I11IeHIE U CUCTEMATU3ALUS 3HAHUN

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHun"

[TepBbie MOMBITKH KIacCUPUKAITTT
XAMUYECKHX dJIeMeHTOB. IToHATHE O
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepronuueckuii 3aKOH U
[Tepuoanueckasi cucTeMa XUMUYECKUX
anemenToB 1. Y. MenaeneeBa

[Iepuonsl, rpynmel, MOATPYIIIBI

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmnoreka LJOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [JOK
https://m.edsoo.ru/00ada52c¢

bub6mmorexa [JOK
https://m.edsoo.ru/00ada52c¢



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

54

55

56

57

58

59

60

61

62

63

64
65

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB 3JIeMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA 110 €T0 MOJI0KCHUIO B
[Tepuonuueckoit cucreme /1. U.
MeHnpeneeBa

3navenue [leproaudyeckoro 3akoHa st
pa3BuTUA HayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIH, MTe1aror u
rpakJ1aHuH

DNeKTPOOTPULIATEIbHOCTh AaTOMOB
XUMUYECKHUX AJIEMEHTOB

HNonuag xumMudeckas cBA3b

KoBanenTHas MoJisipHad XUMHUUYCCKasd
CBA3b

KoBanenTHas HCTIOJIIPpHAA XUMHWYCCKasAg
CBA3b

CreneHb OKHCIICHUS

OKXUCIIUTEIIFHO-BOCCTAHOBUTEIIBHEIC
peaknuuu

OxucIuTeI 1 BOCCTAHOBUTEIIN

Kontponbnas padota Ne4 o teme

bubmuoreka [{OK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnoreka LJOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bub6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo0.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmorexa [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK



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

«Ctpoenue atoMa. XUMHUUYECKasi CBA3bY

PeseprubIil ypok. O6001eHNE 1

06 cUCTeMaTH3aIHs 3HAHUI

67 PesepBHelil ypok. O600IcHHE U
crucTeMaTh3aluvs 3HaHUI

68 PezepBHblit ypok. O000mieHne 1

CUCTEMaTH3alusg 3HaAaHUUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edso0.ru/00adb486

bubmnoreka LJOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



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

9 KJIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0H.
[lepuoauueckas cuctema
XHMHYECKUX djieMeHToB /I, U.
MeneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHUX JIEMEHTOB
MEePBBIX TPEX MEPHUOIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPTaHMYECKUX BEIIECTB

Buap xumMudeckoii CBSI3HM U THITBI
KPUCTAITUMYECKHUX PEIIETOK

Kontponbnas padora Nel mo teme

«IToBTOpeHue U yriyoieHue 3HaHui
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

Krnaccudukaius XuMHIECKUX

peaxiuii Mo pa3IuyHbIM MPU3HAKAM

IToHsiTHE O CKOPOCTU XMMHUYECKOMN

pcaKkuu. IToHsiTHE O TOMOTCHHBIX U

FETCPOrCHHBIX PCAKIUAX

ITonsiTHE O XUMHYECKOM paBHOBCCHHU.

cDEIKTOpH, BJIMAIOIIHUEC HAa CKOPOCTH

XUMHYECKON pCaKknuuu U MOJI0KCHUC

KoanuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/00adb59e

bub6mmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuoreka [{OK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c



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
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOTI'O paBHOBECUA

OKHUCIUTEIHHO-BOCCTAHOBUTEIIHHEIE
peaKIuu

Teopus 3AEKTPOIUTUYECKON
muccomuanyy. CHIIbHBIE U ci1a0ble
AIIEKTPOJTUTHI

HonHble ypaBHEHHs peaKIUil

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT

XMMHYECKHE CBOMCTBA COJIEU B CBETE
npeAcTaBiIeHUN 00
AIEKTPOJIUTUYECKON AUCCOLUALINHT

[TonsTHE O rupoNU3€E CONEn

O000111eHHUE U CUCTEMATU3ALMS
3HAHUHN

[TpaxTrueckas padorta Ne 1.
«Perienune sxcnepruMeHTalIbHbBIX
3a/1au

Kontponbnas padota No2 o teme
«DNEKTPOIIUTHYECKAS TUCCOLIUAITHS.
XUMUYECKUE PEaKIUH B PACTBOPAX»

OO0mas xapakTepUCTHKA TaJIOT€HOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
XJopa

Xnoposogopoa. CoJisiHast KUCIOTA,

bubmnoreka LJOK
https://m.edsoo.ru/00adcade

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68

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

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo0.ru/00add8bh2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6morexa [JOK
https://m.edsoo.ru/00addecO

bub6mmorexa [JOK
https://m.edsoo.ru/00addfe2

bub6mmorexa [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XUMHUUYECKHE CBOMCTBA, MOJYyYEHUE,
MIPUMEHEHUE

[TpakTrueckas padora Ne 2 o Teme
«IlonmyueHnue COISIHON KUCIIOTHI,
HU3y4YEeHHUE €€ CBOWCTBY»

Brruucnenus no ypaBHeHHSIM
XUMHYECKHUX PEAKIH, €CIIU OAUH U3
peareHToB J1aH B U30bITKE

OO0m1as XxapaKTepUCTUKa JIEMEHTOB
VIA-rpymibt

AnnoTpornHble MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ coeTMHEHU N
B IIpUpPOJIe. XMMUYECKHUE CBOMCTBA
cepbl

CepoBonopof, CTpoeHHUE,
¢du3nueckre 1 XUMUYECKHE CBOICTBA
Oxkcuasl cepsl. CepHas KUCIOTA,
¢bu3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEHNe

XHUMHUYECKUE PEAKLINH, JICKAIINE B
OCHOBE TMPOMBIIIIEHHOTO CIToco0a
MOJTYy4YE€HHSI CEPHON KUCIIOTHI.
XUMHUECKOE 3arps3HEHUE
OKPY’KaIOIIEeH cpeibl COETUHEHUSIMU
cephl

Brruncnenne MaccoBOM OJIX BRIXOOa
MPOAYKTa pPEaKIuu

OO0mas xapakTepHUCTHKA 3JIECMEHTOB

https://m.edsoo.ru/00adel104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmnoreka LJOK
https://m.edsoo.ru/00ade488

bu6mmorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6morexa [JOK



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

29

30

31

32

33

34

35

36

VA-rpynmnsl. A30T, pacipocTpaHEHHE
B IIpupoe, pu3nveckue u
XUMHYECKHE CBOWCTBA

AMMHak, ero pu3nvecKue u
XMMHUYECKHE CBOMCTBA, IIOJIy4YEHHUE U
IIPUMEHEHHE

[TpakTrueckas padora Ne 3 o Teme
«[lonyyenne aMMuaka, u3y4eHue ero
CBOWCTB»

A3oTHas Kuciora, e€ pusnueckue u
XUMHYECKHE CBOWCTBA

Hcnonp30BaHnEe HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
yaoopenuit. XumMuueckoe
3arps3HEHUE OKPY KAIOIIEeH Cpeibl
COEJIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
docdopHas kuciota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIYYEHUE

Hcnonb3oBanue pocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHue NPUPOTHON Cpeibl
dbocdaramu

VYraepon, pacipocTpaHEeHHE B
npupoze, GU3nIecKue 1 XUMUYECKUE
CBOMCTBA

Oxkcupel yraeposa, ux Gpusndeckue u
XUMHYECKHE CBOICTBA.

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bubmnoreka LJOK
https://m.edsoo.ru/00adf180

bu6mmorexa [JOK
https://m.edso0.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo0.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bubmuoreka [{OK
https://m.edsoo.ru/00adfd9c

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



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
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

DKoJoruyeckue mpoodIemsl,
CBsi3aHHBIC ¢ OKcHOM yriepoza (1V)

VYrospHasg KUCIOTa U €€ COJIN

[TpakTuyeckas padora Ne 4 o Teme
"[losrydyeHne yriekucioro rasa.
KagectBeHnHas peakius Ha KapOOHAT-

n

HOH

HCpBOHaLIaJ'IBHBIG MOHATHS 00
OpTraHU4YCCKUX BCIICCTBAX KaK O
COCAUHCHUAX yTIJICpOoaa

erMHI/Iﬁ " €ro COCAMHCHUA

ITpaxTnueckas padota Ne 5. Pemmenue
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«Baxueie HeMeTauIbl U UX
COCTMHEHUS

KonTtponbnas padota Ne3 no teme
«Baxkueinme HeMeTalJIBI M UX
COEIUHEHMS

OO0m1as XxapakTepuCcTUKa XUMHIECKUX
AJIEMEHTOB — METAJLIOB.
Meramnnueckas CBA3b U
MeTaJuIMuecKasi KpucTajuinueckas
pemérka. Pu3n4YeCcKue CBOMCTBA
METAJUIOB

XUMHAYECKHUE CBOMCTBA METAJLJIOB.
DIEeKTPOXUMHUYECKUH Psifl
HANPSDKEHUH METaJIOB

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae027¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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46

47

48

49

50

51

52

53

54

55

56

O61ue crocoObl MOTyYeHHS
MetaiuioB. CrutaBel. BeyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKIIHM,
€CJI OJINH U3 PEareHTOB COJCPIKHUT
HpUMECH

IlousTue o KOppO31uHu METAJIJIOB

[llenouHple METaIIIbI

Oxcupl ¥ TUIPOKCHIBI HATPUS U
KaJIns

[IlenoyHO3eMENBHBIC METAIIITBI —
KaJILIUA 1 MarHui

Baxueiinme coeauHeHNUS KaJlbIU

O000111eHHUE U CUCTEMATU3ALMS
3HAHUHN

JKEcTKOCTH BOABI U CITOCOOBI €6
yCTpaHEHUs

ITpakTrueckas padora Ne 6 o Teme
"YKEcTKoCTh BOJIBI M METOIBI €€
ycTpaneHus"

AJTroMAHAN

AM@oTepHbIe CBOWCTBA OKCUAA U
THJIPOKCHUIA

Kemnezo

bu6mmoreka [JOK
https://m.eds00.ru/00ae1156

bubmmorexa [JOK
https://m.edso0.ru/00ael1278

bu6mmorexa [JOK
https://m.edsoo.ru/00ael14b2

bu6mmorexa [JOK
https://m.edsoo.ru/00ae14b2

bub6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [JOK
https://m.edso0.ru/00ae1886

bub6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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59

60
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62

63

64

65

66

67

OKCHIbl, THAPOKCHUIBI U COJIH JKele3a
(1) u xenesa (1)

O000111eHrE U CUCTEMATU3ALMS
3HaHUU

[TpakTuueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Baxneinmuye MeTalIbl U UX
COEIMHEHU

Brrancnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIIHH, eCITH OJMH U3
pCareHTOB JIaH B U30BITKE HITU
COJICP)KUT IPUMECH. Berancienus
MacCOBOH J0JIU BbIXO/a MPOIYKTa
peaxkuuu

O00011eHNe U CUCTEMATU3ALMS
3HAHWUMN

Konrponsnas padora Ne4 o reme
«BaxkHenmme MEeTaJlTbl U UX
COEJIMHEHUS

BemectBa 1 MaTepuaiisl B
IIOBCEIHEBHOM JKM3HU YEJI0OBEKA
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpebl

Ponb xumuu B permennn
AKOJIOTMYECKUX MPOOIeM

PesepBHbIit ypok. O600IIeHNHE 1
CUCTEMAaTHU3aIus 3HAaHUN

PesepBHbIil ypok. O6001IeHIE 1

bubmuoreka [{OK
https://m.edso0.ru/00ae35e6

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [JOK
https://m.edsoo.ru/00ael1750

but6mmoreka [IOK
https://m.edso0.ru/00ae3f50

bu6mmorexa [JOK
https://m.edsoo.ru/00ae4270

bub6mmorexa [JOK
https://m.edsoo.ru/00ae4270

bubmuoreka [{OK
https://m.edso0.ru/00ae0d0a

bu6mmoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTH3alus 3HaHui https://m.edsoo.ru/00adb33c
PesepBHblii ypok. O60011eH1e 1 bubnuorexa [JOK
CUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET






