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MNOACHUTEJIBHAS 3AIIMCKA

[IporpamMa TO XWMMHUU Ha YPOBHE OCHOBHOTO OOIIETo o0O0pa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (hesiepaibHON padoydeil MporpaMMbl BOCITUTAHUS
U C Y4y€TOM KOHIENIMU TpernojlaBaHusl y4deOHOro mpeamera «XuUMUS» B
oOpa3zoBaTenbHbIX opranuzamnusax Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O IENsAX, OOIIeW cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHUS OOYYAIOIIMXCA CPEJACTBAMU Y4EOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
npeAycMaTpUBaeT pacIlpeleeHue €ro Io KilaccaM M CTPYKTYpPUPOBAHHUE IO
pazjieliaM U TeMaM MPOrpamMMbl MO XUMHUHU, OMNPEACNISIET KOJIMYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COJICp>KaHMUS, PEKOMEHTYEMYTO
MOCJEN0BATEbHOCTh  U3YYEHHUS] XHUMUU C YYETOM  MEXKOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro IMpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcs, OMNpeAeisieT BO3MOXHOCTH MpeaMeTa IS
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeIbHOM
MpoTrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3ynbTaTam 0O0y4eHHUs XUMUW Ha YPOBHE IeJIe N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-IIO3HABATEIILHOW JEATEIIBHOCTH OOYYaroIIerocss I0 OCBOCHHUIO
y4eOHOI0 COIepKAHUSI.

3HaHUWE XWUMHUHU CIY>)KUT OCHOBOM 1Jii (hOPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EJUHCTBE MUpPA, BAKHYIO
poJyib urparotT GopMHUpPYyEMbIE€ XUMHEH MPEACTABICHUS O B3aMMOIPEBPAIICHUSX
SHEPTUU U 00 DBOJIONMU BEHIECTB B MPUPOJIE, O MyTIX PEUIeHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBON U SKOJOTUYECKON 0€301acHOCTH, MTPOOJIEM 3IPAaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH  JIJis  CaMOpa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111Iei U (PyHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBINIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
OOy4JaromMXcs, HABBIKOB WX CaAMOCTOSTCIIbHOW  Y4eOHOW JeATeThHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MOBCEIHEBHOM JKM3HU, TaK U B MPO(HECCUOHATBHOM €SI TETHLHOCTH;

3HAKOMUT CO CHenu(pUKON HAay4YHOrO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJI0CTHOTO B3IJIsAa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUH €CTECTBEHHO--HAYIHON TPAMOTHOCTH 00YyYaIOIINXCS;



CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHne 00Y4YaAIOIINUXCSI.

JlanHbIe HampaBlICHUS B OOYYCHHHM XHMHH OOECIEYMBAIOTCS CHEIU(UKON
COJICpKaHUSl  Yy4yeOHOro  TpeAMeTa, KOTOpPbIM  SIBJIAETCS  MEeAaroruyecku
aJanTUPOBAHHBIM OTpaKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEIeEHHOM dTane e
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIero 0Opa3oBaHUS OPUCHTUPOBAH Ha
OCBOCHHE OOYYArOITUMUCS CHCTEMbl TMEPBOHAYAIBHBIX TMOHATANW XWMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHEJbHBIX 3HAYUMBIX [OHATHIM
OpraHUYECKON XUMHUH.

CtpykTypa cojiepKaHUs MPOTpaMMbI MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnojxoja k €€ uszydeHuro. ColiepkaHue CKIIAIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATUNA O XUMHUYECKOU
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl IO MPUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognyeckoro 3akona /. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TIPEACTaBICHUM 00 HICKTPOIUTHYECKON JHUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTndeckue 3HaHMUS PACCMATPUBAIOTCA HAa OCHOBE HMIIUPUUYECKHU
MOJYYEHHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JIpyroMy, BBITIOJHSASE (PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHUSCBOUCTB,
CTPOCHUS U BO3MOYKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U MOJYyUYECHHS] U3y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl IO XUMHHU  CHOCOOCTBYET  (DOPMHUPOBAHMIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CUCTEMHOM ITPUPO/IbI, IECHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHUs B Hayke. M3yueHHe XMMHUM NPOUCXOAUT C MPUBJICYCHUEM 3HAHUU U3
paHee W3YUYEHHBIX YUEOHBIX MpeaMeToB: «OKpyX arolmuil MUp»,

«buonorus. 5—7 kinacce» n «®dusmuka. 7 Kiacey.

[Ipy w3ydyeHHMM XUMHUU TPOUCXOAUT (GOPMUPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JEATEeIbHOCTU 4YeJOBEKa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKHX
3HAaHUN — BaKHEUIINUX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKCHHM,
JOCTYMHBIX 0000IIEHN MUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKHu, B



OpUOOIIEHNHM K HayYHbIM METOAAM TO3HAHMA MpPU H3YYCHUH BEIIECTB H
XUMHUYECKUX peaklui, B (OPMUPOBAHUM U Pa3BUTUU MO3HABATEJIbHBIX YMEHUN U
UX TPUMEHEHUU B Yy4yeOHO-NIO3HABATEIbHONM U y4eOHO-HMCCIIEI0BaTENbCKON
JESTEIbHOCTH, OCBOCHMM INpaBUJ O€30IaCHOr0 OOpalleHUs C BEIECTBAaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipy M3yyeHun XUMUM HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs Ba)KHOE
3HaYeHHue MpuoOpesn Takue IeNH, Kak:

— (OpMUPOBAHME HWHTEIUIEKTyaJIbHO PpPa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTb OOy4YeHMsI Ha CHCTEMaTH4YEeCKOe MpUOOIIEHHUE
oOydaromuxcsi K CaMOCTOSATEIbHOW IMO3HABATEIBHON JEATEIBHOCTH, HAYYHBIM
METOJilaM TMO3HaHUs, (GOPMUPYIOINIMM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecrieueHue yclioBui, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESATEIBbHOCTH, MO3HAHHUA W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJTIOYEBBIX KOMIIETEHIIMH), MMEIOIINX YHUBEPCAIBHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— QopmupoBanue oOueld ¢GYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSACHATP M OLICHUBATH SIBJICHUS
OKpY’KaIOIlIET0 MHpa, WUCIOJb3Yys 3HAHUS U ONbBIT, MOJYyYEHHbIE MPHU HU3YyUYCHHUH
XUMHH, IPUMEHSTH UX NP PEIICHUH MPOOJIEM B TOBCEHEBHOW )KU3HU U TPYIOBOM
JESTebHOCTH;

— (QopmupoBaHue y OOydarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUsl LEHHOCTH XUMHUYECKMX 3HAHMW [UIsi BBIPAOOTKHU SKOJIOTHMUYECKU
11eJIECO00PAa3HOr0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEIIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW MPUPOJHON CPENBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHA OOIICYENOBEYECKUX LEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpPY MpO(UIIS M HAaIpPaBIEHHOCTH AAJIbHEHIIIETO
oOy4eHwusI.

OO1ee uyncIo 4acoB, OTBEACHHBIX ISl H3yUEHUSI XUMUU Ha YPOBHEOCHOBHOTO
oOmero obpaszoBanusi, cocrabiser 136 yacoB: B 8 kiacce — 68 vacoB (24aca B
Henen), B 9 knacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUU B )KM3HHU YEIOBEKAa. XUMHS B CHCTEME HayK.
Tena u BemecTtBa. PU3NYECKHE CBOWMCTBA BEUIECTB. ATPEraTHOE COCTOSTHHE
BemiecTB. [loHsATHEe 0 MeTojax Mo3HaHMS B XUMHUU. UMCThIE BELIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI W MOJIEKYJBl. XHUMHYECKHE 3JE€MEHThl. (CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocTeie U cI0KHbIE BenecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumudaeckast opmysa. BareHTHOCTh aTOMOB XUMHYECKHX AJIEMEHTOB.3aKOH
MOCTOSIHCTBA CcOCTaBa BemlecTB. OTHOCUTENbHAsE aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0J11 XUMUYECKOTO AJIEMEHTA B COETUHEHUU.

KomnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJIn4yecTBa,
MacChl MU 4YHCJIA CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

du3nYecKre U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpUu3HaKHu.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHus. Knaccuduxarus
XUMHUYECKUX peaKIil (CoeqMHEHUSs, Pa3I0KEHUs, 3aMEIICHHs], OOMEHa).

Xumuueckuii IKCnepuMenm:

3HAKOMCTBO C XUMHYECKOU MOCY0H, MpaBwiiaMu paboThl B JlabopaTopuu 1
npuémMamMu oOpaleHus ¢ J1adbopaTopHbIM 00OPYJOBAHUEM, W3YUYEHUE U OMHMCAHUE
bu3UYECKX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIISCTB, HaOIOJCHUE
dbu3nyeckux (IUIaBJICHUE BOCKa, TasHUE JibJla, pacCTUpPAHHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUH, HAOMIOeHUE U
ONMCAaHHUE MPU3HAKOB IMPOTEKAHUS XUMHYECKHX peaKUuuid (pas3iioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCH]IA
meau (II) mpu HarpeBaHuu, B3auUMOAEHCTBHUE *ene3a ¢ pacTBopoM coiu menu (11),
U3Y4YCHHE CIOCOOOB pPa3JeICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (puIbTpOBaHUE,
BbITIAPUBAHUE, JUCTHLISAIUA, XpoMaTorpadusi, MpOBEICHUE OYUCTKH TTOBAPCHHON
coiv, HaOJIOJEHWEe W  ONHUCAHWE  PEe3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

Baxueluue npeacTaBuTe/Id HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razo. CocraB Bo3ayxa. Kuciopoa — 3ieMeHT W MpOCToe
BemiecTBO. Haxoknmenue kucimopoga B TpUpoje, (Pu3Mdeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Okcunpl. [Ipumenenue kucmopoaa. CrocoObl



MOJIy4YeHHUs1 KHUCTopoJa B J1adopaTopuu M TMpOMbIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aioTponHas MoAuUKaIsa KUCI0poaa.

TemnmoBoit 3p(}HeKT XUMHUECKON peaklnd, TEPMOXMMUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon —anemeHT u mpocToe BemecTBo. HaxoxaeHue Bogopoaa B IpUpoe,
bu3nuecKre 1 XMuMUYECKHUE CBOMCTBA, TPUMEHEHUE, CITOCOOKI TToJTydeHus. KHUCcIoTh
U COJIH.

MounsipHbIii 00b€M Ta30B. PacuéTel o XuMuUecKUM ypaBHeHUsIM. Dusnveckue

cBOKcCTBa BOJbl. Bosia kak pactBoputens. PacTBopsl.

HacpllieHHble M HEHACBIICHHBIE PACTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PACTBOpPE. XMMHUYECKHE CBOMCTBA BOABL. OCHOBAHUS.
Pone pacTBOpoB B mpHpose U B XKU3HU 4yeiaoBeka. KpyroBopor BoJbI B NpUpOJE.
3arpsi3HeHHE NPUPOIHBIX BOA. OXpaHa U OUYMCTKA PUPOIHBIX BOI.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukams
OKCUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosneoOpasyromue. Homenknatypa okcunoB. dusnueckue U XUMHYECKUE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccudukanust ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. HomeHknatypa ocHoBaHuii. PU3NMYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuM. IloyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @usznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm metammoB H. H. bekerona.
[Tomy4yeHue KUCnoT.

Comu. Homenknatypa coseil. @u3ndeckne U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue coiei.

['eneTnueckas CBsA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COEAMHEHUM.

Xumuueckuit IKCnepumenm:

KauyeCTBEHHOE OIPEEIICHHE COAECPKAHUS KUCIOpoJa B BO3AYXE, ITOIYUYEHUE,
coOupaHue, pacno3HaBaHWE M HU3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJICUCTBHUSI BEUIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HUKHOBEHHS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIeHHEe ¢ 00pa3laMy OKCUI0B U OTIHCaHHE
UX CBOMCTB, MTOJIy4eHUE, COOMpaHue, paclio3HaBaHUE U U3yUyeHUE CBOMCTB BOAOPOIa
(ropenue), B3aumoneiictBue Bogoponga ¢ okcugoM wmeau (II)  (Bo3MoxkHO
UCII0JIb30BaHUE BUIECOMATEPUAIIOB), HAOIIOAEHUE 00Pa30B BEUIECTB KOJUYECTBOM
1 wmonb, wuccienoBaHWE OCOOEHHOCTEM pacTBOPEHHSI BEIIECTB C Pa3IM4YHOU
PacTBOPUMOCTBIO, IPUTOTOBIIEHHE PACTBOPOB C OINPEAECIEHHON MacCOBOM HOJEd
PacTBOPEHHOIO BEUIECTBA, B3aUMOJEWCTBUE BOABI C METAUIaMU (HATpUEM U
KaJibI[ueM) (BO3MOXHO HCIOJIb30BAHHE BUAEOMATEPHUAIIOB),



UCCIIEIOBaHHE O0pa3lloB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KIJIACCOB,
HaOJII0JIeHNE U3MEHEHMSI OKPAaCKU MHAMKATOPOB B pacTBOpAxX KHUCIOT U LIEJIOYEH,
n3ydeHue BzaumoaercTsus okcuaa meau (1) ¢ pactBopom cepHOI KHCTIOTBI, KUCIIOT
C METaJulaMM, PEaKUUil HEeUTpalIu3aluy, MTOJy4YeHUE HEPACTBOPUMBIX OCHOBAaHM,
BBITECHEHME OJHOIO0 MeTaula JpPyTMM M3  pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAJBHBIX 3aJad o TeMe «BakHelmue KiIacchl HEOPraHUYeCKUX
COEIMHEHUN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckas cucreMa XMMHYECKHX
jementoB JI. U. MenpgeneeBa. CtpoeHne aToMoB. XMMHYECKasi CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIHT

[lepBple MONBITKM KIacCUPUKAIMM XMUMHUYECKUX 3JIeMeHTOB. [loHsATHE O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M IIEJIOYHO3EMENbHBIE METalIbl,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUIPOKCHU/IBI.

Ilepnonnuecknii 3akoH. [lepuonnueckas cuctema XMMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea. KoporkonmepuoaHas W JUIMHHOIIEPUOIHAS (bopMbI
Ilepnonuueckoi cucrembl xumudeckux emMeHToB . M. Menneneesa. [lepuoasl
U rpynnbl. DU3n4ecKuii CMbICI MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUO/Ia U TPYMIIbI
DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000704YeKk aroMoB nepBbIX 20 XUMHYECKMX  3JIEMEHTOB
Ilepnogmueckonn cucremnl [l. M. Menneneea. XapakTepucTUKa XHUMUYECKOTO
3JIEMEHTA 110 ero noJyioxkeHuto B [lepuonnueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHMHMUYECKHX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAJUNIMYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u I[leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB Ui pa3BUTHUS Haykh W npaktuku. JI. M. MenneneeB — y4€Hbll U
IpaKJaHUH.

Xumuueckas cBsi3b. KoBaneHTHass (MOJdsipHass W HEMNOJIsipHasi) CBS3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. FIOHHAs CBA3b.

Crenenp okuciieHHa.  OKHUCIHTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUM.
IIpoueccsl OKUCIIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB U HEMETAJIOB, B3aMMOJCHCTBUE
IMAPOKCHJIA LMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH, IMPOBEACHHUE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ HPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropenue, peakiu pa3ioKEHUs,, COeAUHEHHUS).

Mesicnpeomemmnoie cea3u



Peanuzanus MeXnpeaMeTHBIX CBS3€d NpU W3YYCHUHM XUMHH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAyUHbIX
NOHATUN, TAK W MOHATHUH, SBJIAIOLIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO11ue ecTecTBeHHO--HAayUHbIE MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJW3, CHUHTE3, KIacCU(PUKaluus, I[EepUOJAUYHOCTh, HAOIIOJCHHUE,
AKCIEPUMEHT, MOJECIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®u3nka: MaTepus, aToM, IJEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUH 3apsl, BELIECTBO, TEJIO0, O0BEM,
arperaTHoe COCTOSIHME BEIeCTBA, ra3, (U3WYECKUE BETUYMHBI, CIUHHIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3b1, COJHIIE.

buonorus: hbotocunTes, npixanue, ornocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEPaNbl, TOPHBIE MOPOAbI, TIOJIE3HBIE
HCKOTIaEMBIE, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKas peaKkus

[Tepnoanueckuit 3akoH. [leprnoanueckast cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOWCTB
XMMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPUOJOB, KAJIHS, KAJbLHUA U UX COCAUHEHUN
B COOTBETCTBHUM C IIOJIOKEHHEM DJJIEMEHTOB B Ilepuoaudeckon cucreme u
CTPOEHUEM KX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMUYECKON PEMIETKH U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSAUIMXCA K Ppa3jIMYHbIM KJIACCaM HEOPTraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanust XuMUYeCKUX peakiiuii o pa3IudHbIM MPU3HAKaM (10 YUCITY
M COCTaBy YYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TeEIIoBOMYy 3(dekrty, 1o
U3MEHEHHIO CTETNIEHEH OKHUCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOpaTUMOCTH, TIO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE
ypaBHEHUS.

[TonsitTue o ckopoctu xuMuuyeckou peakiuu. [loHsTHe 00 0OpaTHUMBIX U
HEOOpATUMBIX XUMHUYECKUX peaknusaxX. [IoHsITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonarue o karaimse. [lorstre o xumuueckom paBHoBecun. DakTopsl,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEaKUMU M TOJIOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEaKIMK,  JAJCKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBlI€HHUE ypaBHEHHI



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUHUA C  HUCIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOIMTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHW3M JUCCOIMAIMM BEUIECTB C Pa3jIM4YHBIMU BHIAMHU
XUMHu4ecKkoil cBsizu. CteneHp aucconuanuu. CUIbHBIE U ClIa0ble AJIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUNA HOHHOTO OOMEHa,
NOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOICTBAa KHUCIOT,
OCHOBAHMI1 U COJIEH B CBETE MPECTABICHUN 00 3JIEKTPOJIUTHUYECKON JUCCOLUALINH.
KauecTBennsie peaknuy Ha HOHBI. [IoHATHE O TMAPOIIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJIETISIMA KPUCTAJUIMUECKUX PEHIETOK HEOPTaHMYECKHUX
BEIIECTB — METAUIOB M HEMETaIoB (rpaduTa M anMasa), CI0KHBIX BEIIECTB
(XJopuga HaTpHsi), HMCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKuuu
OT BO3JCHCTBUS pa3aMYHbIX (PAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
PacTBOPOB BELIECTB, IIPOLECCA JUCCOLMALIMN KUCIIOT, IIEN0YEH U Coed (BO3MOKHO
MCIIOJIb30BaHUE BHJIEO MATEpPHUAJIOB), MPOBEIAEHUE OMNBITOB, WJUIFOCTPUPYIOLIUX
MPU3HAKKM TPOTEKaHUs peakuuid HOHHOrO oOMeHa (oOpa3oBaHME OcajiKa,
BBIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX HPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (rOpeHHe, peakluHu pPas3ioKeHUs,
COCIMHEHMs), pACHO3HABAaHME HEOPraHMYECKHX  BEIIECTB C  ITOMOIIBIO
KAueCTBEHHBIX PEAKIUN HA MOHBI, PEIICHNE HKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranibl 1 HX cCOeAUHEHUS

OO6mass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune M (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XUMUYECKHE CBOMCTBA HA MpUMEpe XJiopa(B3auMOICHCTBHE
C MeTa/llaMH, HEMEeTalulaMH, IejaodyaMu). XiopoBoaopon. ConsiHas KHCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, TMpUMEHeHue. JleiicTBue xJjopa U
XJIOPOBOJOPOJA Ha OPraHU3M YeJIOBeKa. BaykHel e XJIOpHUIbl 1 UXHAXO0XK/ICHHE B
OpUPOJE.

O6mas xapakrtepuctuka 31aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHune u ¢u3NYECKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMU KHCIOPOaa
U cepbl. XuMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpoCHHE, (HU3HYECKUE U
XUMUYecKrue cBOMCTBA. OKCHIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciorta, GU3n4ecKre 1 XUMUYECKHUE CBOMCTBA (0OIIME KaK MPEeCTaBUTEIIS
KJlacca KHCIOT U crenududeckue). XUMHUUECKHE PEaKIUH, JIeKalllue B OCHOBE
MIPOMBIIIUICHHOTO CMOco0a TMOJMy4YeHUs CEepHOW KUCTOTHL. [IpuMeHeHune cepHo
KUCIOThL. COJIM CEPHOM KUCIOTHI, KAYECTBEHHAs pPEaKIIus Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ COEIMHEHUH B MPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUSI.

OO6mias xapakTepuctuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCIpPOCTPAHEHHE B MPUPO/IE,
du3nueckre U XuMHueckre cBoiicta. KpyroBopor asora B npupojie. AMMHUAK, €To
du3ruecKre U XUMUYECKHUe CBOMCTBA, MOJyuyeHue U npuMeHenune. Coiu aMMOHUS,
ux pu3NUeCcKre U XMMUYECKHE CBOMCTBa, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBl aMMOHUS. A30THasi KHCIIOTa, €€ moiyuyeHue, (PU3HUecKue M XUMHUYECKHE
cBOMcTBa (0OIIME KaK TPEJACTaBUTENs Kiacca KUCIOT W CHernupuyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAIbHBIX YA00PEHHUIA.
XVMMHUYECKOE 3arpsA3HEHUE OKPYIKAOIIEH Cpellbl COEIMHEHUSIMU a30Ta (KUCJIOTHBIE
JOXKIM, 3arpsi3HEHHE BO31yXa, MOYBbl U BOJAoEMOB). docdop, aimnoTponHsie
Moaudukauuu (ocdopa, puznueckrue u xumuyeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, uznueckue U XUMHUYECKHE CBONCTBA, TOJTYUYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KaUECTBE MUHEPAIBHBIX Y10OPEHHUIA.

OObmas xapakTtepuctuka 31eMeHTOB [VA-rpynnsl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIE CTENIEHN OKUCIICHUS. Y TIEPO/I, aJUIOTPOIHbIE MOAU(DUKALIIH,
pacnpocTpaHeHue B Mpupoje, GU3NUeCKue U XMMHUYECKUE CBOMCTBA. AJcCopOiusl.
Kpyrosopor yraepoga B mnpupoge. OKcCuabl yriepoja, HX (QHU3MYECKHE WU
XUMUYECKUE CBOICTBA, JEHCTBHE HA JKMUBBIE OpPraHU3MBbI, IIOJYyYEHUE H
IpUMEHEHHEe. DKOJOrHUECKUe MpoOeMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
rUNoTe3a TJIOOAIBHOIO MOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3(QeKkT. YroibHas
KHCIIOTa U €€ COJHM, UX (PU3NYECKHe M XHMMHYECKHE CBOWCTBA, IMOIYYEHUE H
npuMmeHenue. KauecTBeHHast peakinust Ha KapOoHaT-uOHBL. Mcmosb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U CEITbCKOM XO031CTBE.

[lepBoHavasIbHBIE MTOHATHA 00 OPTraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, IIIMIEPHUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEQPTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), WX POJib B OBITY W MPOMBIIUICHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHPaAX, OCNKaX, YIIeBOAAX — U UX
pojii B OKM3HM 4eJloBeKa. MarepualibHOEe €AUMHCTBO OPraHUYecKuX |
HEOPTraHUYECKUX COCTUHEHUHN.

Kpemuwmii, ero ¢usndeckue W XUMHUYECKHE CBOWCTBA, TMOJIyYE€HUE U
npuMmenenue. CoeuHeHus KpeMHUs B ipupoje. O01ure npeacTaBieHus: 00 OKCUae
kpemuust (IV) u kpemuueBoit kuciore. CUIMKAThI, KX UCIIOJIB30BAaHUE B OBITY, B
MIPOMBINUICHHOCTH. BakHeillire CTpOUTeNbHbIE MaTEepUasbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, *kene300eToH. [IpobieMbl 6e30MmacHOro MCMOIb30BaAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEAKUMd Ha XJIOPUA-HOHBI U HAOIIOIEHUE TPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (U3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U HX COCJAMHEHHH (BO3MOXHO MCIOJb30BaHUE BUEOMATEPUAIIOB),
03HaKOMJIEHHE ¢ 00pa3iaMu XJIOPHUIOB (TaJOTEHUIOB), 03HAKOMIIEHUE ¢ 00pa3IamMu
ceppl M €€ COEIWHEHUSIMH (BO3MOXKHO WCIIOJb30BAaHUE BUIECOMATEPUAIIOB),
HaOII0IeHUE TpoLecca O0yTIIMBaHUA caxapa MoJ IEUCTBUEM KOHLIEHTPUPOBAHHOM
CEPHOM KHUCJIOThI, U3yUYEHNE XUMUUYECKUX CBOMCTB pa30aBiIeHHONW CEPHOUN KUCIOTHI,
IPOBE/ICHNE KaUYeCTBEHHON peaKIMy Ha CyIb(}aT-uoH U HaOIIOJCHUE MpU3HAKa €&
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMHU a3oTa, (ochopa u ux
COEIMHEHHI (BO3MOYKHO HMCIOJIb30BAHME BHIEOMATEPUAIOB), 00Opa3liaMH a30THBIX
u dochopHbIX yn0oOpeHul, MojydeHne, cCOOUpaHue, paclio3HaBaHUE M U3YUYCHHE
CBOWCTB aMMHAKa, MPOBEIACHUE KAYECTBEHHBIX pPEAKIMM HAa HOH AMMOHUS H
dochaT-uoH W U3yuyeHHE TPU3HAKOB UX TMPOTEKAHUSA, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTBl C MEJbI0 (BO3MOXHO HCHOJIb30BAHHE
BHUJIEOMATEPUAIIOB), HU3YUYEHUE MOJEJEed KpPUCTAUIMUYECKUMX pElIETOK —anmasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOpPOIMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIIE€M U YCTPOMCTBOM MPOTUBOrasa, IOJIYy4YEHHE,
coOupaHue, paclio3HAaBaHUE U M3YUYEHUE CBOMICTB YIJIEKMCIIOIO Ta3a, MPOBEICHHE
KaueCTBEHHBIX PEAKIIUA Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
MPOTEKaHUsl, O3HAKOMJICHHE C TPOJIYKUHUEW CHIMKATHOM MPOMBIIICEHHOCTH,
pelIEHUEe SKCIEPUMEHTANIBHBIX 33Jlad Mo TeMe «BakHeillne HeMeTaibl U UX
COCIMHEHHUS.

MeTaJsibl 1 MX COCTUHECHUSA

OO6mrast XxapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepuommueckor cucreme xumuueckux a3viemeHtoB J[. U.
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTamnyeckasi CBsi3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  psl
HarpspbKeHn MetauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO0Imue
crocoObl moxydeHuss MerawioB. [loHSATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uw. CIuiaBhl (CTalb, YyT'yH, TIOPATIOMUHUHN, OpOH3a)
U UX MPUMEHEHUE B OBITY U TPOMBIILJIEHHOCTH.

[lenounble MeTAJIbL: MOJOkeHUe B llepuoanyueckoil cucreMe XMMHUYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
®u3nuecKkrue U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U



TUAPOKCUABI HATpusd W Kanusa. [IpuMeHeHue IEenoYHbIX METAIOB W HUX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METaUIbl MAarHuid M KalblMH: IIOJIO)KEHHE B
Ilepnonnueckoi cucreme xuMudeckux aneMeHnToB J1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXxO0JICHHE B Npupoje. PU3NUECKHe U XUMUYECKHE CBOWCTBA MarHusu
Kajblus. Baxknelime coeAMHeHNs Kanblus (OKCHI, TUAPOKCH, conn). X KécTkocTb
BOJIbI U CIIOCOOBI €€ yCTpaHEHMUS.

AroMuHAN: TI0JI0kKeHNE B llepnonnueckon cucteMe XMMUYECKUX DJIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMa, HaxoKIeHUE B mpupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCHAA
AIIFOMUHHS.

XKenezo: nonoxenne B llepnoanyeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B mpupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA xkene3a. OKcuibl, rTuapoKcuabl U conu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuii IKCnepuMenm:

O3HaKOMJIEHHE C o0pa3l[aMl METaJUIOB U CIUIaBOB, HUX (PU3NYECKUMHU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOKHO
HCIIOJIb30BAaHUE BHUJAEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECHCTBUA OKCHAA
KaJblsl U HATpus C BOJOM (BO3MOXXHO MCIIOJNB30BAaHUE BHJIEOMATEPHAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLiECCa TOPEHUA JKele3a B KHUCIOPOJe
(BO3MOXKHO ~ HCHOJB30BAHME  BUIEOMATEPHUANIOB), NPHU3HAKOB  MPOTEKAHMS
Ka4EeCTBEHHBIX PEAaKUWi HAa MOHBI: MarHus, KaJbLMs, AIIOMUAHHMS, [IUHKA, JKEJe3a
(I1) u xenesa (III), menu (II), HaOMOIEHHE W OTIMCAHUE MTPOIECCOB OKPAIINBAHUS
IUIAMEHH HWOHAMM HATpHsl, KajJiuid W Kajdblus (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), UCCIIEI0BaHNE aM(DOTEPHBIX CBOWCTB r'UAPOKCHA ATFOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 33a/1ad MO TeMe «BakHeiumne
METAJJIbI U UX COCUHEHHUS.

XuMHuS U OKpY KaKUIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEAHEBHOW KW3HM YellOBeKa. beszomacHoe
MCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momois npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XVMMHUYECKOE 3arps3HeHUE OKpYyXkarolled cpenbl (mpeaeiabHas AOMyCcTUMas
KOHIIeHTpaius BemecTs, nanee — [1/K). Ponp xuMun B pemieHr 3K0JI0OTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u



Peanuzamus MeXIpenIMeTHBIX CBsi3ed NpU H3ydyeHUH XuMuUu B 9 Kiacce
OCYILIECTBIISIETCS 4YEpe3 HCIIOJIIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTI'O I[UKJIA.

OOmue ecTecTBEHHO-HAyUHbIEe MOHATHA: HAYYHBIA (PaKkT, THIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOAUYHOCTb, HAOIIOICHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHUE, MOJEIb, SIBJICHUE, IapHUKOBBIN
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®dwusuka: MaTepusi, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIHI,
PaZOaKTUBHOCT, MOJIEKya, ANEKTPUUYECKUI 3apsi, MIPOBOJIHHKH,
MOJYyIPOBOJIHUKH, ~ TUAJIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoJHIIE.

buonorus: ¢orocunTes, npixanue, Oumocdepa, I3KOCUCTEMA, MUHEPAIbHbBIE
yIoOpeHusi, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIECTRA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE MOPO/IbL, TOJIE3HBIE
UCKOTIaeMbl€, TOILIMBO, BOJAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4eHUS XHMHH B €IUHCTBE Yy4eOHON H
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULUOHHBIMUA POCCUUCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPHUHSATHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMH TIOBEACHHUS W CIIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIINXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroumxcs
PYKOBOJACTBOBATbCS CHUCTEMOW MO3UTUBHBIX I[IEHHOCTHBIX OpPUEHTAUMN U
paclIMpeHUe OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIECHHOCTHOI'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEIUI0, TTOHUMAaHHS 3HAYEHUS XUMHYECKOM HAYKHM B JKH3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HH(pOpMaIuen o
MEePEOBbIX JIOCTMKEHHUSIX M OTKPBITUSIX MHPOBOM U OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00OIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABICHUS O COLUHUAIBHBIX HOPMAaxX M TMPaBWIAX MEKIMNYHOCTHBIX
OTHOIIEHUHN B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIENOBATENbCKOM, TBOPUECKOW M JAPYrMX  BHJAX
NEeSATENbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOW [EATEIbHOCTH MpPH
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBITOJHCHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOTIOMOIIIY B IIPOIIECCE ATON YUEOHOM AESITEIIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBOE TMOBEJACHHE M TMOCTYNKA CBOMX TOBAPUIIECH C TO3WIMA HPABCTBEHHBIX U
MPABOBBIX HOPM C Y4ETOM OCO3HAHUSA MOCIIECICTBUIN MOCTYIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE U XMMHYECKOM pEaKILIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHU WU COCTABISIOLINE
OCHOBY JIJII TIOHUMaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TMPUPOJIbI, B3aAUMOCBS3SIX YEIOBEKA C
IPUPOTHOMN CPEION, O POJIM XUMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHUBBI, HAMPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOJMMBIE I OOBSICHEHUS HAOIIOAACMBIX TMPOILIECCOB U SIBIICHUMA,
MO3HABATENIbHON, WH()OPMAIIMOHHOW W YUTATEIhCKOW KYyIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEILHOM PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYMHHIMH TEXHHYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpEC K OOYYEHHI0 M TO3HAHHUIO, JII0003HATEIbHOCTh, TOTOBHOCTH W
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEeA0BaTEIbCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyYCHHS B
JIaJIbHCUIILIEM;

4) opMUpOBaAHHSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KM3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBI 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUI U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aIKOTr0Jisl, HAPKOTUKOB, KypEHHS]),
HEOOXOJUMOCTH COONIOJICHUS] TpaBUi OE€30MAaCHOCTU TMPU  OOpAIllCHHH C
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCIUTAHMS :

UHTEpEeC K MPaKTUICCKOMY M3YyUYCHHUI0 ITpodeccuii U Tpyla pa3IuyHOTO poja,
YBOKEHHE K TPYIY U Pe3yibTaTaM TPYI0BOU JEATEIBHOCTH, B TOM YHCJI€ HA OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHU 110 XUMHUH, OCO3HAHHBIA BEIOOPUHIUBUIYAJIBHOM
TPaeKTOPUU TMPOJOIKEHHUS 00pa30BaHHSA C YYETOM JMYHOCTHBIX HMHTEPECOB H
CITIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCHEITHOM
poheCCUOHATIBHON JEATEIBHOCTU U Pa3BUTHUSL HEOOXOUMBIX YMEHUM, TOTOBHOCTD
aJlanTUPOBATHCS B TPOGECCUOHATIBHON CpeIe;

6) 3K0JI0rH4ecKOro BOCIUTAHMUS

9KOJIOTHYECKH IEJIeCO00pa3HOE OTHOIIIEHHE K MPUPOIE KaK MCTOYHHKY KU3HU
Ha 3emJje, OCHOBE €€ CyIIECTBOBAHMS, MOHMMAHUE IIEHHOCTH 3J0pPOBOr0 U
O0e3zonacHOoro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY M TMCUXHYECKOMY 370pPOBbIO, OCO3HAHHE IIEHHOCTU COOJIIOACHUS
paBUJI OE30ITACHOTO TTOBEJICHUS MPH padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YIPOKAIOIIMNX 30POBBIO U KU3HU JIIOACH;

CITOCOOHOCTH TPHMEHSTHh 3HAHMS, TOJIydaeMble MPHU HW3YYCHHH XUMHH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEeW MTPUPOTHON CPEAOU, JISI TIOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpPhl, OCO3HaHUSA TJ0OAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IMyTeH HMX PEIIeHUsS MOCPEICTBOM METOJ0B XHUMHUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TOHATHUS (3aKOH, TEOPHsl, TPUHITHII,
runore3a, (¢akT, CHUCTEMa, TIPOILECC, OHKCIEPUMEHT W Jpyroe.), KOTOphIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEaMeTax U IMO3BOJISIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEIAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



Hay4YHOU KapTMHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE JEHCTBUS (MO3HABATENIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpble oOecneunBaioT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOU
NEeSITEBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1elicCTBUS

ba3oBble j1ornyeckue 1eicTBUs:

YMEHHUSl MCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMMHYECKUX TMOHSTHH (BBIAEISATh MX XapaKTepHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHUSIMHU), UCIOJIb30BAThH
MOHATHUS JI1 OOBSCHEHUS OTIETbHBIX ()aKTOB U SIBICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH [JIs1 KIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHUYECKHUX PEaKIIHi,
yCTaHABJIMBATh MPUUMHHO-CIIEJACTBEHHBIE CBSA3UM MEXKIY OOBEKTaMH HW3Yy4CHHUS,
CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TPUMEHSATH B TMPOLECCE IMO3HAHUA TMOHATHUS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIETIbHBIC MPECTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ DJIEMEHTa), XUMHuYeckas GopMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICeHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNbHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHSL:

YMEHHE UCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBHI JIJIs1 JOPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

MPUOOpPETEHUE OMbITa MO I[JIAHUPOBAHHUIO, OPTraHU3allUM U TPOBEICHUIO
YUYCHMUYECKHX JKCIIEPUMEHTOB, YyMEHHE HaOlomaTh 3a XOJ0M IpoIllecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIupoBaTh 000OIICHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMNbITAa, UCCIIEIOBAHUS, COCTABISTh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, AHAIU3UPOBATH M HMHTEPHPETUPOBATH HWH(POpPMAIIIIO
Pa3ITUYHBIX BUJOB U (HOPM TPENICTABIICHUS, MTOTYYaEMYyI0 U3 Pa3HBbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsL  JIUTEpaTypa XHMHUYECKOTO COJEpP)KaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKU OIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHUE TPUMEHSTh Pa3IUnYHbIe METOBI U 3aMPOCHl TIPH MOWCKE M O0TOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIs BBIMOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUA,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BRIOMpaTh ONTUMAIBHYIO (pOopMy MpeACcTaBiICHUS HHPOPMAIIUUA U
WUTIOCTPUPOBATh pEIlIaeMble 3aJa4ll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMu,
IpyruMu popmamu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MpPOBaTh B Ipolecce Y4eOHOH u
HCCIIEIOBATENLCKON NEATEIbHOCTH HHPOPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIOPTAa Ha COCTOSHHE OKPYXKAIOUIEH MNPUPOAHOMN
CpEIbl.

KoMMyHHKAaTHBHBbIE YHUBeEpCcaJIbHbIe yUueOHbIEe 1eiicTBUSI:

YMEHHUS 3a/1aBaTh BOIPOCHI (B X0JI¢ THAIOTa U (MJIH) TUCKYCCHHU) MO CYIIECTBY
oOcyxnaeMoil Tembl, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUSI PEJIOKEHHOM 3a1a4u;

YMEHUS  TPEACTaBIATH  IOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIBHOU
JEATEIPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaxX; JeJaTh TPE3CHTAIUIO
PE3yNbTAaTOB BBHIMOJHEHHUS] XUMUYECKOTO IKCIEpPUMEHTa (J1ab0paTOPHOTO OIbITa,
1a00paToOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MTPOEKTA);

yMEHUSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABATEIbHOM WM HWCCIENOBATENbCKOMW  JCATEIPHOCTH TNPU  PEUICHUH
BO3HUKAIOIIUX TPoOJeM Ha OCHOBE ydéra OOIMX HMHTEPECOB MU COTJIACOBAHHMS
no3unuii (00CyX aeHUs, OOMEH MHECHHSIMH, «MO3TOBBIC IITYPMBD», KOOPIUHAIUS
COBMECTHBIX JICHCTBUM, OIpEJCICHHEe KPUTEPUEB 10 OIICHKE KauyecTBa
BBITIOJTHEHHOM pabOTHI U ApYTrue).

PeryasiTuBHbIE YHUBePcAIbHbIE y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEATh IEIN JACSITeNIbHOCTH, IUIAaHHUPOBAThH,
OCYIIECTBJISATh, KOHTPOJIHUPOBATh M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTD, BHIOUPATh Harbosee d(PPeKTUBHBIC CIIOCOOBI pellieHns YUeOHbIX U
MO3HABATENIbHBIX 3374, CaMOCTOSITEIBHO COCTaBJSATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIM  QJITOPUTM JEHUCTBUM INIPU BBINOJHEHUHU 33JaHUNA C YYETOM
MOJTyYeHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIMIECTBAX M PEAKITUSX,
OIICHUBATh COOTBETCTBUE TOJIYYEHHOTO pe3yibTaTa 3asBICHHOW IIEJIA, YMEHUE
MCTIONb30BaTh M aHATM3UPOBATH KOHTEKCTHI, MMPEAJIaraéMble B YCIOBUHY 3aJaHHM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIBHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (emepanbHO paboueld MporpamMMmoi,
BBIJICNISIFOT: OCBOSHHBIE 00YJarONUMUCS HAYYHBIC 3HAHUS, YMEHUS U CTIOCOOBI



NEUCTBUN, crenupuiecKkue [ TPEAMETHOW o0nacth  «XUMHS», BUIBI
NEATEIBHOCTH 10  IOJIYYEHHIO HOBOIO  3HaHWs, €ro  HWHTEpIpETalnH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIIHsIX.

K xoHiry o0yuenus B 8 kjiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUIA:

e PpACKPBHIBATH CMBICT OCHOBHBIX XMMHUYECKHX IOHSTHI: aTOM, MOJIEKyJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJITHOPOJHAS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10J1s1 XUMHYECKOTO 3JIEMEHTA B COSMHEHUH, MOJISIPHBI 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJIb, 3JIECKTPOOTPHUUATEIBHOCTh, CTETIICHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCuPUKalus peakiuil: peaxiuu
COCAMHEHUS, PEAKUUU pA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHUH
o0OMEHa, K30- U 3HIOTEPMHUYECKUE PEAKIUH, TEILUIOBOM 3PPeKT peakuuu,
SIPO aTOMa, AIIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOuTaIb, paanyc aToMa,
XUMHYECKasl CBs3b, MOJISIPHAS U HEMOJISIPHAS. KOBAJIEHTHAs CBSA3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, pPACTBOP, MaccoBas JOJisI BEIIECTBA
(TporeHTHAsE KOHIIEHTPAIlUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMWYECKUX TOHATHH U
MPUMEHSTH 3TU OHSATHUS MPU OMMCAHUH BEUIECTB U UX MPEBpaICHUN;

e HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBJICHHS (popmyn
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUIA;

e OMNpENENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHCJICHUSI  DJICMEHTOB B  OWHApHBIX  COCIUHEHMUSX,
NPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHUM MO
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbica Ilepuonnueckoro 3akonHa JI. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPaHEHHWsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMSI, 3aKOHA ABOTAIPO;

e OMNKCHIBATH M XapaKTepu3oBaTh TaONMMuHylO Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «nobdounas noarpymnmna (b-rpynma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPHIE HMMEIOTCS B
tabnune «llepuoguueckass cucteMa xumudeckux a3nementoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, oOIIee YHCIO NEKTPOHOB
U pacTpeIICHHE UX 110 SJICKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIUPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuud (0 YMCIy W COCTaBy YYAacTBYIOLUIUMX B pPEAKLIUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Ias ONUCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUSI XHWMHUYECKUX MPEBpAICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO  MOJIIPHYIO MAaCChIBELIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JeMEHTa MO (opmysne COEIUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO
XMMHUYECKON PEaKInu;

MIPUMEHSTh OCHOBHBIE OIEPAlMKU MBICIUTEILHON ACATEILHOCTA — aHAJIU3
U CHHTE3, CpaBHEHHUE, 000OIIeHHE, CHUCTEeMAaTHU3allMio, Kilaccu(uKaluio,
BBISIBIICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3yYEHUSI CBOMCTB
BEIIECTB M XUMHUUYECKUX pEaKIui, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUS — HAOMIOAEHUE, W3MEPEHHE, MOJEIMPOBAHHUE, SKCIIEPUMEHT
(peanbHBII U MBICIICHHBIN);

CJIeIOBATh MPABHJIaM MOJIB30BAHMS XUMUYECKOM MTOCY101 U 1TaO0paTOPHBIM
o0opyoBaHuEM, a TakKe IMpaBujiaM oOOpalieHusi C BEIIeCTBAMH B
COOTBETCTBUM € MHCTPYKIUSMHU TI0 BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIOTra3000pa3HbIX BELIECTB
(BomopoJa M KHUCJIOpOJa), MPUTOTOBIEHUIO PAacTBOPOB C OIPEACIEHHON
MacCOBOW J0JIEM PacTBOPEHHOIO BEIIECTBA, MIAHUPOBATh U MPOBOJUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACHO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TOMOIIBIO MHIUKATOPOB (JakMycC, peHon(pTaaenH, METUIIOpaHX

U JApyTHE).

K xonmy oOydenus B 9 kiacce nmpeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMECHUIA:

PacKpbIBATh CMBICI OCHOBHBIX XHMHWYECKUX IIOHSITUWA: XUMHYECKHUI
AJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKast PEaKIrs, XUMUYECKasi CBsI3b, TEIUIOBOM A(dexT
PEeaKIMK, MOJIb, MOJISIPHBIN 00BEM, PACTBOP, DIEKTPOTUTHI, HEITIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs  JTUCCOIMAIMS,  peaklud  HMOHHOTO  OOMeHa,
KaTaJIn3aTop, XMMUYECKOE PaBHOBECHE, OOpaTUMbIE U



HEeoOpaTUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCIIUTEIb, BOCCTAHOBUTENb, OKHCIICHUE U BOCCTAHOBJIEHUE,AJTIOTPOIIHS,
aM(OTEPHOCTb, XUMHYECKas CBS3b (KoBaJIeHTHas, WOHHAs,
METa/NInyecKas), KpHUCTAJUIMYecKass pemeTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTb XWMHYECKOM pPEaKUWW, NPeNesbHO JI0ImyCcTHUMas
koHuenTpaus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHMUYECKUX TOHSITHH H
MIPUMEHSThH 3TU MOHSATHUS MPU OMMCAHUM BEUIECTB U X MIPEBPAIICHUN;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY [UJIsl COCTaBleHUS (GopMyl
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

ONpENENATh BaJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX pa3JIMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
OnpeneNéHHOMY KJIacCy COEIMHEHUH mo ¢GopMysiaM, BHJA XUMHUYECKOU
CBs3U (KOBaJEHTHasi, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHHMSIX, 3apsj] MOHA 10 XUMHYECKOW (opMyJsie, XapakTep Cpenabl B
BOJHBIX PAaCTBOPAX HEOPTraHUYECKUX COENMHEHHM, TUI KPUCTANINYECKOU
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbich llepuomnueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHKCHIBaTh M XapaKTepU30BaATh
Tabnuunyo Gopmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATHUS «TJaBHas mnoArpynmna (A-rpynma)y U «moOouyHas
noarpymnmna (b-rpymnma)», maneie u OoNbIIME TMEPUOABl, COOTHOCUTH
0003HauY€eHNUs, KOTOPbIE UMEIOTCA B IEPUOINYECKOM TabJIMIIE, CUMCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  Aapa, oOOIlee YHCIO DJJIEKTPOHOB M paclpeiesieHue HUX [0
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OO0IIKE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB U MX COCJUHEHUN B MpeAesiax MajblX MEpUOAOB U
[JIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE AIIEMEHTbI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuuu (10 YMCIy U COCTaBy YYACTBYIOUIUX B PEAKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, MO0 W3MEHEHHUIO CTENeHEW OKHCIICHUS
XUMUYECKHUX DJIEMEHTOR);

XapakTepru30BaTh (OMUCHIBATh) OOIIME W CHEHU(PUISCKHE XHUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkAasi OINUCAHUE
MpUMepaMl MOJIEKYJSIPDHBIX ¥ HMOHHBIX YPaBHEHHIl COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIUM;

COCTABJISITh YPaBHEHHUS DJIEKTPOJUTUYECKON AMCCOLMALMU  KHUCIIOT,
LIEJI0YEHN U COJIEU, TTOJIHBIE U COKPALLEHHBIE YPABHEHUS PEAKIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNX CYyIIECTBOBAHHE
T€HETUYECKOM CBS3M MEXK/Ty BEIIECTBAMH PA3IUYHBIX KJIACCOB,;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS DJICKTPOHHOTO OalaHCa dTUX PEaKIIHiA,
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TPOTEKaHUS XHUMHUYECKMX IPEBpalllEeHUH B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHMCIISITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacCCHIBEIIECTB,
MacCOBYIO JIOJTFO XHUMHYECKOTO »dJeMeHTa Mo (opmysie COeauHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MTPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKON PEeaKIuu;

coOJI0/1aTh MIpaBuJIa MOJIb30BAHUS XUMUYECKON TTOCYI0N MIabopaTOPHBIM
o0opy/noBaHUEM, a TakkKe TMpaBuja OOpalleHUss ¢ BEHIECTBAMHU B
COOTBETCTBHM C HWHCTPYKIIMSAMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB IO TTOJIYICHHUIO U COOMPAHUIOTa3000pa3HBIX BEIIECTB
(amMMmaka ¥ yriieKucioro rasa);

OPOBOJUTH  pEaKlUM, TMOATBEPXKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMHUI-,
uoaua-, kapbonat-, docdar-, cunmkar-, cyiabdar-, TUIPOKCHI-HOHBI,
KaTHOHBl aMMOHMSI M HMOHBI M3YYEHHBIX METAJIOB, NMPHUCYTCTBYIOIIHUE B
BOJHBIX PaCTBOpPaxX HEOPTaHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIEPAIlUU MBICIUTEIBHOU JACATEIHHOCTU — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0OOINCHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€ — I M3yYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAyYHBIC METOJbl TIO3HAHUS —
HAOJIO/ICHNE, M3MEpEHHe, MOJEIMPOBAHUE, SKCIEPUMEHT (peasbHbIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauvecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB H DJiIeKTpoHHbIE (HH(POBHIE)
KonTposabHbie IpakTuyeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTejibHBIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBonavajbHbIe XUMHYECKHE MOHSITHSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK

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

YeJIoBeKa

19 BemecTBa 1 xuMudeckue 15 1 bu6nunorexa [IOK

' peakuuu https://m.edso00.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. Baxkneiilnue npecTaBuTe M HEOPraHNYECKUX BEIIECTB
21 Boznyx. Kucnopog. Ilonstue 6 bubmuoreka [IOK

' 00 oKcHIax https://m.edso0.ru/7f41837¢
99 Bonopoa.Ilonarue o kuciaorax 8 1 bubmuoreka [IOK

' Y COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorexa [{IOK

' OCHOBAHHUSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuotexa [JOK

' HEOPraHWYIECKHMX COEIUHEHUM https://m.eds00.ru/7f41837¢

Hroro o pasnueny 30

Paznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-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

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

bubnmoreka [IOK

3.1 XHUMHUYECKHX 3J1emMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroMa
XuMu4eckas CBS3b.
3.2 OKHCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUH
bubmuorexa [JOK
Hroro o pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KUIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uugpoBblie
Ne n/m P KourpoJububie | IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIUH
11 [loBTOpEeHME U yriaybieHne 3HaHUH 5 1 bu6nuoreka [IOK
' OCHOBHBIX Pa3JIENoB Kypca 8 Kiacca https:/m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIUAIINS. 3 1 1 bubnmnoreka [JOK
' XHMMHMYECKHUE PEAKIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
51 OO6m1ast xapakTepUCTUKA XUMUYECKUX 4 1 bubnmnoreka [JOK
' snemenToB VIIA-rpynmer. [anoreHs: https://m.edso0.ru/7f41a636
OO6m1ast xapakTepUCTUKA XUMUYECKUX
2.2 3HC§€HTO]§ VIA?r nbl. Cepa u eé 6 bubmorexa [JOK
' PyHHBL. &P https://m.eds00.ru/7f41a636
COEIMHEHUS
OOm1ast XxapaKTEpPUCTHKA XUMHUYECKUX
2.3 3HC§CHTO]§) VA-? nnbl. A30T, Gpocdop u ux 7 1 bubmorexa [JOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OOm1ast XapakTepUCTHKA XUMUIECKUX
24 3HC§€HTO§ IVAI-)r TIbl. YTIepoa u 8 1 2 bubmorera HOK
' . PYHIIRL. poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEAMHEHUS
Wroro mo pazaeny 25



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

Paszaea 3. Merajiibl 4 HX COeIHHEHHUA

. bu6nmoreka [IOK
31 Obupe crorcCTBa MeTanIoR 4 https://m.eds00.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelne MeTanibl U UX COeqUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pazaeny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubnuorexa [JOK
4.1 BemmectBa 1 MaTepuaibl B )KU3HHU Y€IIOBEKA 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa LOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara ungpoBbie
Tema ypoka KonTposabublie | IlpakTuueckue
n/n Bcero H3y4eHHsi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Posb XuMuu B )KU3HU 1 bu6nuoreka [IOK
yejoBeKa. Tena 1 BelecTsa https://m.edsoo.ru/ff0d210c
bubnuorexa [JOK
2 [TonsiTrie 0 MeTO/1aX MO3HAHUS B XUMUU 1
https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubnmoreka [JOK
oOpartieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa u cMech. CriocoOb! 1 bubmmorexa [JOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<l£)a3 eJIeHue cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [JOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBAapEHHOU COJIN)»
but6mmorexa [IOK
6 A 1
TOMBL I MOTICRYIHL https://m.edsoo.ru/ff0d2a6c
7 XuMHudeckye dJIEMEHTRI. 3HAKU 1 bu6nunorexa [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIOKHBIE BEIECTBA 1 bubmmorexa TTOK
P https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 nommorexa LIO

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

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubnmoreka [IOK

10 X eckas ¢o a. BanentHoc
v A popiya HHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX 3JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOcUTENbHASA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DdusznyecKkrue 1 XUMHIECKUE SBICHUA. bubnuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBusi NIpOTEKaHUs bubnuorexa [JOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3a16
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus konuuecTBa, MacChl
17 BEIIIECTBA M0 YPABHEHUSIM XUMUYECKUX brbmorexa [JOK
t . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukaiys XuMU4ecKuX peakiuii
18 (coennHEHUs, pa3IoKEHUS bubmmorexa LIOK
& P ’ https://m.edsoo.ru/ff0d3f34
3aMenieHus, o0OMeHa)
M. B. JIoMOHOCOB — y4E€HBIN-
19 SHITUKJIONEIUCT 0606yq eHUE U brbmorexa [JOK
) Amer HUI https://m.edsoo.ru/ff0d40c4
cHUCTeMaTU3aIvs 3HaHUM
20 KontponbHas padota Nel mo teme bubmuoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechb razoB. Cocras bubmuorteka [IOK

Bo3nyxa. Kucnopon — snemenT u

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

IIPOCTOEC BEIICCTBO. O30H

dusnyeckue U XUMHUYECKHE CBOMCTBA

bu6nmoreka [IOK

22
KUCI0POJA (PEAKILHH OKACICHIL, https://m.edso0.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
CrocoOblI MONYYCHHUST KHCIIOPOJia B
23 nabopaTopun Zq I OMLIH_IJIGHII){OI[CTI/I bubmmorexa [TOK
PATOPHIT TP ' https://m.eds00.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuy, NOHATHE O bu6nuoreka [IOK
TEPMOXMMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITHSIX
To o (HedTH, yro €TaH).
25 3a;T JZE@IEE&:?;I; . am():rI[/Iolc\:{o(TSL? t):ro bubmmorexa [JOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[TpakTnyeckas pabora Ne 3 o Teme
26 «Ilonydenne u coOnpaHue KHCIOpoaa bubmorexa HOK
e o1 PO, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u nipocroe bu6muoreka [IOK
BelecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nyeckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
Bosopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [JOK
29 II
OIPITHE 0 KHCTOTax # COMLIX https://m.edsoo.ru/ff0d50d2
30 Cnoco0sI ToTy4deHust BOJAOPO/Ia B bu6nunorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 mo Teme
but6mmoreka [IOK
31 «Ilonmydenne u coOupanue BoI0po/a,

W3yYEHHE €r0 CBOMCTB)

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

MonsipHblii 00bEM Ta30B. 3aKOH

bubnmoreka [IOK

ABoraapo https://m.edsoo.ru/ff0d542e
Brrancienns 00bpEMa, KoJIM4ecTBa
33 BCII[SCTBA I'a3a 110 €ro U3BECTHOM bubmorexa [JOK
B MY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
Brrunciienus 00bEMOB ra3oB 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmorexa HOK
P N peaitt N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH T'a30B
35 DduU3nYeCcKue U XUMUYECKUE CBOMCTBA bubnuorexa [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputesns. HachieHHbIe
37 Y HEHACHIIIEHHBIE PacTBOPLI. MaccoBas bubmorexa HOK
m p PbL. https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «ITpuroroBiieHHE PaCTBOPOB C bubmuorexa [JOK
onpeAeNéHHON MacCOBOM J10er https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTtponbsHas padota Ne2 o treme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6nunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyeHnne n XUMHUYECKHE CBOMCTBA
41 KHCHy;THLIX OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHne u XUMHYECKUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kitaccupukanus, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomy4yeHue u XUMHUYECKHE CBOWCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnocoéblz HIE)JI )eHH;I XI/IMI/I‘Iz(I:)KI/Ie bubmmorexa LIOK
. yi ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTrueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUIN»
48 I'eneTnyeckas CBsA3b MEXAY KJIacCaMU bubmmnoreka [JOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50
bu6mmoteka [IOK
49 O0o001IeHre U cCHCTeMaTH3aIns 3HAHUT
B . https://m.edsoo.ru/00ad9ch2
KonTponbnas pabota Ne3 mo teme
50 "OCH(l:))BHI)Ie KJ‘Il:lCCI)I HEOPTaHUYECKUX bubamorexa LIOK
. P https://m.edso0o.ru/00ad9ela
COCTMHEHU N
[TepBBIe TOMBITKN KIIACCH(PUKAITAN
51 XI/II\PiII/I‘—IeCKI/IX AJIEMEHTOB ?}OHSII;I/IG 0 bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoQHbIX AJIEMEHTOB
Ilepuoanueckuii 3aKOH U
pHo bubmuorexa [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MeHaeneeBa
bubnmoreka [JOK
53 [Tepuoasl, TPy, TOATPYIIIIHI 1

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9474
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Crpoenue atomoB. COCTaB aTOMHBIX

bubnmoreka [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
N bu6nmoreka [IOK
55 aToOMOB 3JieMeHTOB [lepuonueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoandeckoro 3akoHa AJis
57 pa3BUTHUS HayKH U nipakTuku. /. 1. bubnmnoreka [JOK
MenpeneeB — y4€Hblii, IeAaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEeKTPOOTPHUIIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 Honitast ximireckas cossb https://m.edsoo.ru/00adac34
60 KoBanenTHast nosisipHasi Xumuueckas bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenomsipHas XUMUYECKast bubmuoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHHS bubmorexa TIOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK
peakiuuu https://m.eds00.ru/00adb076
but6mmorexa [IOK
64 OKHCIHATENN U BOCCTAHOBUTEIH
https://m.edso0.ru/00adb076
65 Kontponbnas pabota Ne4 o teme bubnuorexa [JOK



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
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https://m.edsoo.ru/00adaab9
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((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

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

66 Peseprublit ypok. O6o0mieHne 1 1 bubnuoreka [IOK
CUCTEMATU3alMs 3HAHUN https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CUCTEMATU3aLMs 3HAHUN https://m.eds00.ru/00ad9ch?
68 PesepBublit ypok. O6001menue u 1 bubnuoreka [IOK
CHUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTposabubie | IlpakTnueckue
n/n Bceero u3yuyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
[lepnonnueckuil 3aK0H.

1 IIepnonnueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX 3jieMeHToB /I, W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOWCTB XEIMquCKHx AJIEMEHTOB 1 bubmorexa [IOK

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

3 Knaccudukanus 1 HoMeHkIaTypa 1 bu6muoreka [IOK
HEOPraHNYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMUYECKOM CBSI3U M THITHI 1 bubmmorexa [JOK
KPUCTAIUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel o teme

5 «[ToBTOpEHUE U yriyOaeHUE 3HAHWIA 1 1
OCHOBHBIX pa3JieloB Kypca 8 kiiaccay

6 Knaccudukanus XuMuueckux 1 bubmuoreka [IOK
peakLuil 110 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOU

7 eakuu. IToHaTHE O TOMOTEHHBIX U 1 bubmorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIIUAX
[TonsATHE O XUMHUYECKOM PAaBHOBECHH.

bubmuorexa [JOK
8 @DaKTopBbI, BIUSIOINE HA CKOPOCTh 1

XUMHYECKOM pCaKkuu U MOJIOXKCHUC

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

XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubnmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus >IEKTPOITUTUUECKON
10 I/ICSO na I/II/IpCI/IJIBHBIe " ciadble bubnnorexa [IOK
a THATTHH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HonHble ypaBHEHUS PeaKIIUi Bubmaorexa ITOK
yp peaxdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIIOT U
12 OCHOBAHMII B CBETE MPEACTABICHUMN Bubmorexa ITOK
psz https://m.edsoo.ru/00add5d8
00 DJIEKTPOTUTHUCCKOMN TUCCOITUAITNN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 OPEICTABICHUN 00 bubmorexa LOK
bedt . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOU JUCCOITUAITTHI
14 ITonsaTue o ruApOIN3E COJIEH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnmnoreka [JOK
3HaHuHU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pernrenne skcriepuMeHTAILHBIX bubnmorera [TOK
P https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padorta Ne2 o reme
17 «IIEKTPOIIMTHYECKAS TUCCOIAAINAS bubmorexa [IOK
p a ’ https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKIIMU B PACTBOPAX»
OO01ast XapakKTEPUCTUKA TAIOTEHOB.
18 annl:nqecxlzle CBI())ﬁCTBa Ha IIpUMeEpE bubmmorexa TTOK
P p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBoaopoa. ComsiHast KHCIIOTA, but6mmoreka [IOK



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

XUMHUYECKUE CBOICTBA, MOJTyUEHHUE,
MIPUMEHEHHE

https://m.edsoo.ru/00ade104

[IpakTrueckas padota Ne 2 1o Teme

bu6nmoreka [IOK

20 «HOHWCHH? COHfHOH KHEAOTRL https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTB
Bbruucnienus no ypaBHeHUSIM

21 XUMHYECKHX peazlrl)ﬂﬁ, €CJIM OJIUH U3 bubamorexa LOK

https://m.edso0.ru/00ade488

peareHToB J1aH B U30BITKE

99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnmnoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(DUKAIIUU CEPBI.

93 Haxoxzenue cepsl U €€ CoeTMHEHU I bu6nuoreka [IOK
B IIpUpoOJie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl

24 CepoBoi0po1, CTPOCHHUE, bubnmnoreka [JOK
(bu3nuecKkre 1 XUMUYECKIEe CBOMNCTBA https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHas KUCIIOTAa,

25 ¢du3nyecKkrne 1 XUMUYECKHE CBOICTBa, bubmiorexa LIOK

https://m.edsoo.ru/00adea28

IpUMEHEHHE
XUMHUYECKUE peaKIiy, JexKallue B
OCHOBE IMPOMBIIIJIEHHOTO crocoba

26 MIOJIy4EHUSI CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIel cpesibl COeTMHEHUIMU
cepbl

97 Brraucienne MaccoBOi 10N BBIXOAA bu6nuorexa [JOK
IIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a

28 OO01mas xapakTeprcTUKa SJIEMEHTOB bubnmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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VA-rpynnel. A30T, pacripocTpaHEeHHE
B IIpupoje, Gu3ndecKue u
XUMHYECKHE CBOICTBA

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

AMMuak, ero puznYecKue u

bu6nmoreka [IOK

29 XUMHUYECKHUE CBOMCTBA, TIOJIYYCHUE
> HOIE https://m.eds00.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tomy4yeHne aMmmuaka, H3y4eHHe ero bubmmorexa [JOK
) Stk https://m.eds00.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnmnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJICH
aMMOHHS B Ka4€CTBE MUHEPAITbHBIX
32 oOpenuii. XUMHUYECKOE bubmmorexa LIOK
yAobP ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH cpeIbl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 o (%) P Ad q:b pa (V) bubmorexa [JOK
ocopHas KHCIoTa, (U3nUecKue u
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TONyuyeHUE
Hcnonb3oBanue GocaToB B
34 KayecTBE MUHEPAJIbHBIX YA0OpEHUIA. bubmuoreka [IOK
3arpsi3sHEHUE TIPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 pu I()) e (E)I/ISI/IIZIGCKII)/Ie U XUMHUYECKHe bubmmorexa LIOK
P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposa, ux GU3nIecKue u bubnmoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE ITPOOIIEMBI,
cBsi3aHHbBIE ¢ okcuaoM yriepoza (1V)

37 VYrosbHas KUCIOTA U €€ CONn bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme

38 "[losryueHue yriekuciaoro rasa. bubnuoreka [IOK
KadectBeHHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[lepBoHayanbHbIE TOHATHUS 00
39 OpraHNYEeCKUX BEIIECTBAX KAK O bubnnorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoja
. bubnuorexa [JOK
40 KpemHuwii u ero coequHeHus
https://m.edsoo.ru/00ae080a
ITpakTryeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 33/1a4 110 TEME bubnmnoreka [JOK
«BaxkHennme HeMeTaIIbl U X https://m.edso0.ru/00ae0bf2
COCJIUHECHHU S
KonTtponbHast padora Ne3 o reme

. bubmuorexa [JOK
42 «BaxuHenme HeMeTaJTbl U UX
https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO01as XapakTepUCTUKAa XUMHUECKUX
AJIEMEHTOB — METAJIIOB.

43 MerTannudeckas CBSI3b U bu6nunorexa [JOK
METaJUIMYECKAs] KPUCTALIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJIJIOB
XUMHYECKUE CBOWCTBA METAJIJIOB.

. bubnmoreka [JOK

44 DIIEKTPOXUMHUYECKUH P

HanpsH>KEHUH METAILIIOB

https://m.edsoo0.ru/00ael1156
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OO6mmwme crmocoOb! MOTyYeHUS
MmeraiuioB. CruiaBel. Berauciienus mmo

bubmuorexa [JOK

45 I
YPABHCHHUAM XUMUIHCCKHX PEAKIUH, https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJACPKUT
MIPUMECH
46 IlonsaTre 0 KOPPO3UU METAILIIOB buGnnorexa LIOK
PP https://m.edso00.ru/00ael1278
bubnnorexa [JOK
47
Ilenotrre Metabl https://m.edso0.ru/00ael14b?2
48 OKCHUIBI M TUAPOKCUIABI HATPUS U bubmnorexa [JOK
KaJrus https://m.edso0.ru/00ael14b?2
49 [{enouHO3EMENbHBIE METAILIBI — bubnmoreka [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ae15e8
50 Baxxueiine coequHEHNUs KaabIs bubnmorera [TOK
A H https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HaHUM
59 JKécTkoCcTh BOJIBI M CIOCOOBI €€ bubmmoteka [IOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTL BOABLI U METOJBI €6 bubmmorexa TTOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuotexa [JOK
54 A
JTOMITHITH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
THJIPOKCH]IA https://m.edso0.ru/00aelc64
56 Keeso bubnmoreka [JOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, TUAPOKCHUABI U COJIM KEIIE3a

bubnmoreka [IOK

S (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cHCTeMaTH3alus
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTANIBHBIX 3aa4 110 TEME bubnmnoreka HOK
«BaxHeunme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Beruncnenus mo ypaBHeHUSIM
XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnmnoreka [JOK
COCPKUT MpuMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa MPOyKTa
peaknuu
61 O06o00611eHre U cucTeMaTH3alus
3HAHUU
KonTponbnas padota Ne4 o reme
62 «BaxuHenme MeTauibl 1 UX
COETUHEHUS
63 BemectBa u Mmarepuasi B bu6nunorexa [JOK
MMOBCEHEBHOW KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE bu6muoreka [IOK
OKpY>Karoleu cpeabl https://m.edso0.ru/00ae4270
65 Ponb xumuu B periennn bubmuoreka [IOK
AKOJIOTHYECKUX MPOOIIEM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O60611eHNE U bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ae0dOa
67 PesepBHbIit ypok. O6001ICHNE T bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
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CHUCTCMaTHU3al sl 3HAHUMN

https://m.edsoo.ru/00adb33c
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PesepBHeIit ypok. O6001IeHNE 1
cucTeMaTu3auus 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

YYEBHO-METOJJNYECKOE OBECIIEYHEHUEOBPA3OBATEJIBHOT'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YHEHUKA

["a6puensa O. C., Octpoymos U. I'., Cnankos C. A.//Xumus. ba3oseiitypoBens. 8 kimace. - M.: [Ipocsemenne, 2022 T.

[Mabpuensn O.C. Xumus. 9 knacc. YueOHuk 111 001eoopazoBaTenbHbIX yupexaeHuit - M.: [Ipocsemenune, 2022 r.

METOAUYECKHUE MATEPHUAJIBI IJI1A YUUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet- himiya_type-metodicheskoe-posobie/

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET.



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