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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTensHOM TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (eaepanbHOH pabdouell MPOrpaMMBI
BOCIIUTAHUS U C YYCTOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTro npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma 1Mo XMMHUM AAaC€T MPEACTABJICHHE O LEJAX, OOLIEH CcTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHS OOyYarOUIUXCs CpPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABJINBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCMaTPUBACT paCIpE/IeSICHUEe €ro Mo KiaccaM U CTPYKTYpPUPOBAHUE I10
pazienaM U TeMaM MOpOorpaMMbl IO XUMHH, ONPEHENSET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHUSI XUMHUHU C Y4CTOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€W, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpEeAeNsieT BO3MOXHOCTH —MpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHMsl, a Takxke TPeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUU Ha YPOBHE II€JIeH M3yUeHHUs MTpeaMeTa U OCHOBHBIX
BHUJIOB Y4E€OHO-TIO3HABATEILHOW JIESITEIIBHOCTH OOY4YaroIIerocsi M0 OCBOSHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XHMHUHM CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparot GopMHpPyEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MaCHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JJii  CaMOpa3BUTUA |
dbopMupOBaHUs KyJIbTYPhI JIMUHOCTH, €¢ 00111ei U (PyHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEN
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOM  Y4EOHOW  JESITENbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPOPECCHOHATBLHOMN AeSTETbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOABI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B DKOJIOTHYECKOE
o0pa3oBaHHE 00YUYAIOIITUXCS.

JlanHbple HampaBlieHUs B OOYYEHHM XHMHH OOECNEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKHU XUMUH Ha ONPEACICHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1Ier0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHAEJbHBIX 3HAYUMBIX [OHATHM
OPTraHUYECKON XUMHH.

CrpykTypa coaepKaHus MPOrpaMMbl IO XMMHUHU C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOTO MmoaxoAa K e¢ u3ydeHuro. CoaepikaHue CKJIaAbIBAETCS U3 CHCTEMbI
HNOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 110 MPUHIIUILY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanyeckoro 3akona /[. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUU aTOMa U XMMHYECKOU CBSI3H;

— TMPEACTaBICHUN 00 3IEKTPOIUTUYECKON JUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernyeckue 3HaHUS pAacCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHSI K JPYyroMy, BBINOJHSS (YHKIMU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHUS U MOJIYYECHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIONIEH HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHON NpPHUPOJbI, IIEHHOCTHOIO OTHOIIECHHS K HAy4YHOMY 3HAHUIO H
METOJaM MO3HaHWs B Hayke. M3yueHHe XUMHUU TPOUCXOAUT C MPUBICYEHHUEM
3HAHWM W3 paHee M3YyYEHHBIX yUEOHBIX MpeaMeToB: «OKpyKaroluil MHUPY,
«buonorus. 5-7 kinacce» U «Pu3nKa. / KIacc.

[Ipy wu3yuyeHUH XUMHUU TPOUCXOAUT (QopMUpOBaHUE 3HAHUNA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHHWU CHUCTEMbI XUMHUYECKHX
3HAaHUN — Ba)KHEUIIHUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUCCKHUX IOJIOKESHHM,
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, sA3blKa HAYKH, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOW U Y4eOHO-MCCIEA0BATEIbCKON
JeSITEIbHOCTH, OCBOCHMM MpaBWi 0OE€30MacCHOTO OOpallleHHus C BellecTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYeHHUe MPUOOPENU TaKUE 1T, KaK:

— (opmupoBaHME WHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

—  HampaBJCHHOCTh OOY4YEHHUS HA  CHUCTEMAaTHYECKOE MPHOOIICHHE
oOydJaronmxcsi K CaMOCTOATENbHON I103HABATEIbHON JNIESITEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecrieueHue yClIOBUM, CIIOCOOCTBYIOIMIMNX MPUOOPETCHUIO 00YUYAIOIIIMMUCS
OMbITa PA3HOOOPA3HOMN MESITEIBHOCTH, TMO3HAHUS W CAMOIMO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (QopmupoBanue o00Omeld (PYHKIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMCHHH OOBSICHATH M OICHWBATH SIBICHUS
OKPYKAIOIIEeT0 MHpA, WCIONB3yS 3HAHWS W OIBIT, TMOJYyYCHHBIE MPH H3YYCHHH
XUMUH, TPUMEHITh WX TPH PEHICHUU TPOOJEeM B IOBCEIHCBHOW >XU3HH W
TPYZIOBOU JEATEIBHOCTH;

— ¢dopmupoBaHHe y OOYYAOIIMXCS TyMaHUCTHYCCKUX OTHOIICHHH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
1eJ1€CO00pa3HOTO TOBENEHHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUS CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CITIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHWIO HA OCHOBE YCBOEHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIis M HANPABJICHHOCTH JAJIbHEUIIIETO
00yueHus.

OOmiee 4YUCIO YacoB, OTBEACHHBIX JUIsl M3YyYCHHMs] XMMHUU Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBanws, coctapiseT 136 vacoB: B 8 kiacce — 68 1acosB (2
Jaca B HeJeo), B 9 kiacce — 68 yacos (2 yaca B HeseIio0).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HayK.
Tena wm BemectBa. du3nueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToHax MO3HAHUS B XUMHUU. YHUCThIE BEHIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U Cll0kKHBIE BelecTBAa. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckas (QopMyna. BajneHTHOCTH aTOMOB XHMHYECKHUX 3JEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAsT AaTOMHAs —Macca.
OTtHOcHTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KonunuectBo BemecrBa. Monbs. MoisipHas macca. B3anMocBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYPHBIX €IWHUIl BewecTBa. Pacuetsl mo Qopmyiiam
XUMHUYECKUX COCTUHEHUN.

Du3NYECKUE U XMMHUUYECKUE SBJICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpAaHEHMsSI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxanus
XUMHUYECKUX peakluil (COeUHEHMS, pa3I0kKEHUs, 3aMEILeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW IMOCYA0H, MpaBUiiaMu paboThl B JabopaTopuu U
nprueMamMu oOpalleHus: ¢ JJabopaTopHBIM O00OpPYAOBaHUEM, U3YUCHUE U OIMMCAHUE
¢u3nueckux CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOII0ICHHE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOMN) SIBJICHUHN, HaOIIOJIeHUE U
OMKCaHUE TPHU3HAKOB MPOTEKAHMS XHUMHYECKUX peakiui (pa3jokeHue caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHe T'MIPOKCHA
Menu (II) mpu HarpeBaHuu, B3auMoOJICUCTBUE XKene3a ¢ pacTBopoM cosiu meau (1),
U3Yy4YEHUE CIOCOOOB pa3JiejeHUs] CMECEW: C MOMONIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, JUCTHLIAIMSA, XpoMaTorpadusi, MpoBEeHNE OYUCTKH TTOBAPEHHOU
coiu, HaOmIOAEHHWE M  ONUCaHHE  pe3ylbTaTOB  IPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJeNIed MOJEKYI
(IIapoCTep>KHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHUYeCKNX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aineMeHT U MpocToe
BemiecTBo. Haxoxaenuwe kuciaopoga B mIpupoje, (pusnMueckue M XUMHUECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenne kucimopoga. CrocoOb!



MOJIy4eHHUs] KHCIopoja B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3¢(}eKT XUMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smeMeHT W mpocToe BemecTBO. Haxokaenwe Boaopoaa B
npupoae, (GU3MYECKUEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHus. Kncmorel u comnm.

Monsipablit 00bEM Ta30B. PacyeThl MO XUMUYECKUM yPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHBIE M HEHACHIIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEUIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOIMCTBA BOJibl. OCHOBaHMUSI.
Ponb pacTBOpoB B MpUpPOJI€ U B KU3HU YesoBeka. KpyroBopoT BOJbI B MpUPOJIE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coemunenuit. Oxcunpl. Kiaccuduxarus
OKCHJIOB:  cosieoOpasytonue  (OCHOBHBIE, KHUCIOTHBIE, amM{pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa oxcuaoB. DuU3MYECKHUe MU XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss OCHOBaHUM: IIETOYM UM HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHEe CcBOMcTBa KHCIOT. Pan axtuBHOcTHm MetauioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eneTnyeckas CBSI3b MEK/y KJIaCCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumMenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPkKaHUs KUCIOpOJa B BO3IyX€E, IMOJyUYECHHUE,
coOuWpaHue, pacno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHHUS W
InpeKpaiieHus TopeHus: (Tmokapa), O3HaKOMJICHHE ¢ oOOpa3llaMu OKCHJIOB H
OMHCAaHUEe WX CBOWCTB, TMOJyYeHHE, COOMpaHWEe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJIopojia (TropeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIB30BaHUE BHJICOMATEPHUAIIOB), HAOJIO/ICHHE O00pa3IloB BEIECTB
KOJIM4ecTBOM 1 MoJb, HCCIIEJOBaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEEICHHON
MacCOBOM J10JIeld paCTBOPCHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM U KajblKeM) (BO3MOXHO HCIOJb30BAaHUE BHICOMATEPHUAIIOB),



WCCIeIOBaHNEe OOpa3lloB HEOPTaHMYECKHX BEIMIECTB PA3JIMYHBIX  KJIIACCOB,
HaOII0/ICHUEe M3MEHEHUS OKPACKW MHJIMKATOPOB B PacTBOpax KUCIOT U IIEIOUCH,
u3yueHue B3aumojerictBus okcuaa meau (Il) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C MeETaJUIaMH, PEaKIui HEUTpaau3alud, IOJTYYCHHUE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOpA COJIM, PEUICHUE
AKCIIEPUMEHTAIBHBIX 33/a4 10 Teme «BaxHenmume Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKHX 3JIeMeHTOB. [loHsaTne o
IpYIax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMENIbHBIC METalIbI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEepHBIE OKCUIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucTteMa XUMHUYECKUX JIEMEHTOB /l.
N. MengeneeBa. KopoTkonepuogHas W JJMHHONEpHOAHAs  (OPMBI
[Tepunoanueckoit cucreMbl Xxumudeckux 3iaeMeHToB Jl. . MenneneeBa. [lepuonsl
U Tpynnbl. PU3UYECKUN CMBICH MOPSAKOBOIO HOMEpa, HOMEPOB MEpuoAa U
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMoB MepBbiXx 20 XHMMHYECKHX  3JIEMEHTOB
[lepnonnueckon cucremol JI. M. MenaeneeBa. XapaKTEpUCTUKA XUMHYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paanyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIaM U NEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepnoanueckoi cuCTeMbl XUMUYECKUX
AJIEMEHTOB 1Jis pa3BUTHUS Hayku U npaktuku. JI. M. MenneneeB — ydeHBI U
rpaXKJaHVH.

Xumuyeckass cBa3b. KoBajlieHTHast (MOJIApHAsT Y HEMOJSPHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Ipoueccel OkuciieHus: U BOCCTaHOBJIEHUA. OKUCIUTETN U BOCCTAHOBUTEU.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LMHKA C PACTBOPAMHM KHUCIOT U IIEIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS ).

Mexcnpeomemmnoie cea3u



Peanuzammsi MEXNpeaMETHBIX CBs3EH NMpU M3YYCHUM XUMUHU B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE MOHSTHS: HAyYHbIN (akT, TUNoTe3a, Teopus,
3aKOH, aHaJIu3, CHUHTE3, KiIacCUPUKalus, MNePUOAUYHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHHUE.

@dusuka: marepus, aTroM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUI 3apsiji, BEUIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, (U3MUYECKHE BEIUYUHBI, €IUHUIIBI
M3MEpEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COHIIE.

buomnorus: orocuntes, npixanue, onocdepa.

['eorpadusi: armocdhepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE MOPOJIbI,
IIOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAS peaKUMs

[lepnognueckuii 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kalus, KaJdblUs W UX
COCMHEHUN B COOTBETCTBUM C TIOJIOKEHHUEM »3ieMeHTOB B llepuoamueckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XMUMUYECKOM CBSI3U. THUIBI KPUCTAIUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUINA KPUCTAIMYECKONW PELIETKU U
BUa XUMHUYECKOU CBSI3H.

Knaccudukanys 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSALIMXCA K PpAa3JMYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccuduxanuys XuMUYECKUX PEAKIIUA M0 pa3IudHbIM MIPU3HAKaM (TI0 YUCITY
M COCTaBy YYaCTBYIOIIMX B pEaKIMH BEIIECTB, MO TerioBoMy 3 dexTy, mo
U3MEHEHHIO CTETICHEH OKHMCIICHUS XMMHYECKUX 3JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYACTHIO KaTanu3aropa). DK30- U SHAOTEPMUYECKHUE PEAKIIMH, TEPMOXUMHYECKHUE
YpaBHEHHUS.

[TonsiTue O CKOPOCTH XUMHUYECKOM peakiuu. [loHsiTHe 00 00paTUMbBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHITHE O TOMOTEHHBIX U TeTEepPOTeHHBIX
peakuusx. [lonarue o karaimse. [lonstue o xumuueckom paBHoBecun. DakTopel,
BIIMSIIOIIME HA CKOPOCTh XMUMHMYECKOW pEaKIMh M TOJO0KEHUE XUMHUUYECKOIO
paBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  JAJICKTPOHHBIA  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHHOM peakiuu. CocTaBieHUE YpaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJIb30BAHHEM  METOJA
AJIIEKTPOHHOTO OaiaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOIMAIIMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexXaHW3M JUCCOLMAIMU BELIECTB C Pa3IUYHBIMH BHUAAMHU
XuMu4eckoi cBszu. Crenens aucconuanuu. CUIIbHBIE U CNTa0bIe 3JIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
NOJIHBIE M COKpPAIICHHbIE HOHHBIE YypaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMI W CcOJell B CBETE NPEACTABICHHA OO0  BIEKTPOIUTHYECKOU
nucconuanyu. KauectBeHHbIe peakin Ha MOHBL. [ToHsATHE O THApOIH3e Coen.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIICTOK HEOPraHWYECKHX
BEILIECTB — METAUVIOB U HEMETAIOB (rpagura M ajnMasa), CIOXKHBIX BEIIECTB
(x7Iopuaa HaTpusi), UCCIIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM pEaKIHUu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIECJOBAHUE AIIEKTPONPOBOJHOCTU
pPacTBOpPOB BEIIECTB, MpPOLECCAa JTUCCOLMAIMM KHUCIOT, IIEJIOoYed U coyel
(BO3MOXKHO  MCHOJIb30BAaHME  BHJIEO  MAaTE€pUalOB), MPOBEIEHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPU3HAKW  MPOTEKAHWS  peakuuid  HMOHHOrO  OOMeEHa
(oOpa3oBaHue ocajka, BbIIEICHHE ra3a, o00pa3oBaHME BOJAbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakiuu pas3iokKEHUs, COCIUHEHHUs), PACTIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOILIBIO KAaYECTBEHHBIX pPEaKUWid Ha HOHBI, pPEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 UX coelMHEHUSI

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (u3HyYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIONCHOB. XMMHUYECKHME CBOWCTBA Ha MOpUMEpe  XJiopa
(B3aMMOJEHCTBUE € MeETalllaMH, HEMeTallaMH, Weno4amMu). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJydeHUE, NpUMEHEHHE. JlercTBue
XJIOpa M XJOPOBOJOPOJA HAa OPraHM3M 4YEJIOBEKa. BakHeWline XJIOpuAbl U UX
HAXO0XKJEHUE B IPUPOJIE.

OO6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOocHHE, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas xuciora, ¢GuU3MYEeCKMe U XMMHUYECKHE CBOMCTBa (0OIIME  Kak
IOpeiCcTaBUTeNd Kiacca KUCIOT M crnenuduyeckue). XUMUYECKUE peaKilni,
JeXallie B OCHOBE IPOMBIIIJIEHHOTO CrIoco0a TMOMyYeHUs] CEPHOU KHCIIOTHI.
[Tpumenenue cepHoi KucaoThl. CoM CEPHOM KHUCIIOTHI, KAUECTBEHHAs peaKIys Ha



cynabdar-uoH. Haxoxzaenue cepbl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’XKAIoIIeH cpelbl COSAMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6miast xapakrepuctuka 3jeMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PacHpOCTPAHEHHE B MPHUPOJIE,
¢usnyeckue U XuMudeckue cBoiictea. KpyroBopot azora B npupojae. AMMUak, ero
¢uznyecKkue U XUMHYECKUE CBOMCTBA, OMyueHue U nmpuMenenue. Coinm aMMOHus,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUMeHeHe. KauecTBeHHas: peakiys Ha
MOHBI aMMOHHMS. A30THasl KHUCJIOTa, €¢ MOJydeHHue, (PU3nYecKue U XUMUYECKUE
cBOMCTBa (00mME Kak TPEICTABUTENS Kiacca KHCIOT U crhenuduaeckue).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHSA B KayeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMUYECKOe 3arps3HEHUE OKPYKAIONICH Cpelbl COSTMHCHUSIMHU a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3[yXa, IOYBBI U BOJOEMOB). Docdop,
ajutoTpornHeie Mogudukanuu gocdopa, puznyeckrue W XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, pu3MIecKre 1 XUMUIECKUE CBOICTBA,
noxyuyeHue. McnoaszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YI0OPEHHIA.

OO6mast xapakrepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHA.  YTIEpOHd,  aJUIOTPOITHBIE
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, GU3MUECKHME U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npuponae. OKCUIbl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JIEUCTBHE HA IKUBBIE OPraHU3MBI,
MOJIyYeHUE W TMPUMEHEHHE. DKOJOTMYECKUE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHUS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KUCIOTa U ¢ COIH, UX (GU3UYCCKHE U XMMUYECKUE CBOWCTRA,
noiyueHrue u npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonbs3oBanne kKapOOHATOB B OBITY, MEIMUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO351CTBE.

[lepBoHavaIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, STUJIEH, alleTHUJICH, TaHOJI, TJIMIIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKThl UX MepepaboTku (O€H3MH), X pOJib B OBITY W IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONOTMYECKN BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
poir B OKM3HM 4elloBeKa. MarepuaibHOE €IUHCTBO OPraHUYECKHX U
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usndeckue W XUMHUYECKHE CBOWCTBA, TOJYyUYCHHUE W
npuMmenenue. CoenuHeHHs KpeMHusi B mpupojae. OOume mnpencraBieHus 00
okcuse kpemaust (IV) u kpemuueBoil kucnore. CHIMKAThl, X HCIOJb30BaHUEC B
OBITY, B MPOMBIIIUICHHOCTH. Ba)kHEHIIIMEe CTPOUTENIbHBIE MaTepHUasbl: KEpaMHUKa,



CTEKJIO, TIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm

U3ydeHue 00pa30B HEOPTAaHMUYECKUX BELIECTB, CBOMCTB COJISTHON KHUCIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAHWS, OMBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
TJIOT€HOB M HX COEJIMHEHH (BO3MOXHO HMCIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHHE ¢ oO0pa3laMyd XJOpUIOB (TAJIOr€HHIOB), O3HAKOMIICHHE C
oOpaslaMi  cepbl W €€  COCAMHEHHSIMU  (BO3MOXHO  HCHOJb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIIOTBI, W3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBICeHHON CEPHOI KUCIOTHI, MPOBEIEHNE KaYeCTBEHHON PeaKkiluu Ha CyabgaT-
WOH W HAOJIO/IeHWE TMpHU3HaKa e¢ MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBamMM a3oTa, Qochopa MU HUX COEAUHEHUH (BO3MOXKHO MCIIOIb30BaHHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOWpaHue, pacrno3HaBaHWME€ M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U QocdaT-uOH U U3y4YEeHHE MPU3HAKOB
UX TIPOTEKAHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTHI C ME/IBIO
(BO3MOXKHO UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3YYEHUE  MOJECINIEH
KPUCTAUIMYECKUX PEIICTOK anmasa, rpadura, QyuiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJICOPOLIMM  PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPONCTBOM NPOTUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE M U3yUCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHHE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CWIMKAaT-UOHbl W U3YYEHHE MPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIUMKATHOW MPOMBIIUICHHOCTH, PEIIEHWE HSKCIEPUMEHTAIBHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJibl 1 MX COCTUHEHUSA

OO01ast XxapakTepuUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux 3iemeHtoB J[. U.
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtamimdeckasl CBs3b U
METAJNIMYECKass  KPUCTAJUIMYECKAsT  PEHICTKA.  DJIEKTPOXMMHYECKHU  Psf
HaIpspKeHUH MeTamioB. PU3NUecKre U XMMHUYECKHe CBOMCTBa MeTaiuioB. O01ue
CrocoObl modydeHuss MeTawioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CIoCcOOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, IIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[lenounble MeTaIbl: MojoxxkeHue B [lepuonuyeckoil cucteMe XUMHYECKHX
aneMmeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIIBI U



TUAPOKCUILI HATpusi W Kanusl. [IpuMeHeHue IIETOYHbIX METAIOB U UX
COE€IMHEHUM.

[[lenoyno3emenbHblE METAJUIbI MarHuid W KaJbLIMWA: IOJOXKEHHE B
Ilepnognueckont cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXKJIeHHE B Ipupoie. PU3nyeckue 1 XMMUYECKUE CBOKMCTBA MarHus
U Kanplusa. Baxseiilive coeAuHEHUS Kaiblus (OKCHUI, TUIPOKCHUI, COJIH).
JKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTPaHCHHUS.

AmomMuHUN: TIosioxkeHue B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aroMa, HaxoxkaeHue B mnpupone. dusnyeckue u
XUMUYECKUE CBOMCTBA amtoMUHMS. AMGOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCUIA
ATIOMHUHUSL.

Keneso: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HAxOXKIEHHE B mpupone. dusmyeckue u
XUMHYECKUEe CBOMCTBA kene3a. OKCUbl, TuipoKkcu bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oO0Opas3llaMud METauIoB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaAMHU, HU3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
Kalbllud W HATpPUS C BOJOM (BO3MOXKHO UCIIOJIb30BAaHUE BHUICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, IIpOIlECCa TOPEHUS >Kelie3a B KHUCIOPOJIE
(BOBMOXKHO  WCIOJIb30BAaHME  BHJACOMATEPHATIOB), MPU3HAKOB  MPOTECKAHUS
Ka4eCTBEHHBIX PEAKIMA HA MOHBI: MarHWs, Kajblvs, aTIOMUHUS, I[TUHKA, *KeJe3a
(1) u xene3a (II1), meau (II), HaOMFOIEHUE W OMUCAHUE MPOLIECCOB OKPAIIMBAHMUS
IJJaMEHH WOHAaMU HaTpHs, Kalus W KajablUus (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHUE IKCTIEPUMEHTAIBHBIX 3aj1au 1o Teme «BaxHelnme
METAJLJIbI U KX COCTUHECHUS.

XHMMUA M OKpPY:KaloLIas cpeaa

BemectBsa m Marepuanbl B IMOBCEIHECBHOW JXW3HU 4YeJIOBEKa. bezomacHoe
WCTIOJIb30BAaHKE BEIIECTB M XUMHYECKUX peakuuii B ObITy. [lepBasi momolb npu
XUMHUUYECKUX 0XKOTraxX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpelbl (mpenesibHas AOMyCTHMAast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepuabl).

Mexcnpeomemmnoie ceéa3u



Peanuzamnuss MeXnpeaIMeTHBIX CBsi3ed NMpu HM3ydyeHUH XuMuM B 9 Kiacce
OCYIIECTBJISIETCS 4epe3 MHCIOJIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHITHUH, SIBJSIONIUXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4dHbIH (PakT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCU(UKaIus, TEPUOJUYHOCTb, HaOIIOJEHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIMA
3¢ (exT, TEXHOIOTHS, MAaTePHUATTBI.

®duzrka: MaTepusi, aToM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUM 3apsil, MPOBOJHHUKH,
MOJIYIIPOBOJTHUKH,  JAUAJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO0, O0O0BEM,
arperatHoe COCTOSIHHE BEIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pelIeTKa, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, €AUHHIIBI HM3MEPEHUS, KOCMHUYECKOe
IPOCTPAHCTBO, MIAHETHI, 3B€3/1bl, COJIHIIE.

buonorust: ¢orocunTes, apixaHue, Ouocdepa, 3KOocUCTEMa, MUHEPAJIbHbIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOIbI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUsT XMMHHM B €IWHCTBE y4YEOHOH H
BOCIIUTATENBHOU JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUHUCKUMU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, HPHUHSATHIMU B
oOlllecTBE TMpaBWIaMU M HOPMaMU TOBEJEHUS W CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTALMN U
pacIIMpEHUE ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) NnaTpHOTHYECKOTO BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEIWIO, TIOHMMAaHMS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(popmaiuenn o
IIEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUSI O COLUUAIBHBIX HOPMAax W TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW H  JAPYrMX  BHJAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHON JEATEIbHOCTU TMpHU
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOECKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOlleCCe OTOM Yy4eOHOW NESITeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOC TOBEJCHUE M TMOCTYNIKA CBOMX TOBApUIIEH C MO3ULNHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YU4ETOM OCO3HAHUS MOCIJIEICTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEUIECTBE M XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM U COCTABJISIOLIME
OCHOBY JIJII TIOHUMAaHUS CYIIHOCTA HAy4YHOW KapTUHBI MHpA, MPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS MPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

IT03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBIE JIsI OOBSICHEHUS HAOII0JAEMBIX IMPOIIECCOB W SIBJICHUM,
MMO3HABATENIbHON, MH(POPMAIIMOHHON W YWUTATEIhCKOW KYyJIbTYphl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITEIBHOW Pa0OTHI C Y4EOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMA TEXHHUYECKUMHU CpPEACTBAaMU HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

uHTepec K OOyYEHHI0O W TO3HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  €aMoOOpa3oBaHWIO, MPOEKTHOM M  HCCIEA0BaTEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOILICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBBIA 00pa3 »W3HHU, OCO3HAHUE IOCIEACTBHI H
HETIPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aIKOTOJIsI, HAPKOTUKOB, KYpPeHHSI),
HEOOXOJIUMOCTH  COOJIONICHUS] TpaBUil OE€30MAaCHOCTU TMpU OOpAICHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUUECKOMY M3YyUYECHHIO MTPOQECCuil U Tpy/ia pa3InuyHOTO PO,
YBAXKEHHE K TPYLy U pe3yJbTaraMm TPYJIOBOW NESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUA [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHJIUBUAYAJIbHOW TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUS C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHemHon npohecCuoHaIbHOM ASSTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JI0rHYecKOro BOCITUTAHMS:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOILIEHUE K TPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAaHUS, NOHMMAaHUE LIEHHOCTH 3JI0POBOIO U
O0e3zonmacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOLIEHUWE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOJIEHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMU, a TAKKE B CUTYyAIHUSX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJIydaeMble MPU U3YUYEHUH XUMHH, JJIS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAOIIEH IPUPOAHON CPENON, ISl TTOBBILLICHUS
YPOBHSI  3KOJIOTMYECKOW  KYJbTYpbl, OCO3HaHHA [JIO0AJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIEM M MyTeW HUX PEIICHUs MOCPEIACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOM U COMAIIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC TSI
dbopMuUpOBaHUS MHUPOBO33PECHHUSI OOIICHAy4YHbIC TMOHATUSA (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpeAMETaX W IO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O ILEITOCTHOU



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (IO3HABATEIHHbIC,
KOMMYHUKATUBHBIC, DPETYJISTHBHBIE), KOTOpble oOecneunBaioT (HOpPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4YeOHOMU
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH IMOHSTUSMHU), UCIOJIH30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIMBATh MPUYNHHO-CIICJICTBCHHBIE CBSI3U MEXIy OOBEKTaMU HW3Yy4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TMPUMEHITh B TMPOIECCE TMO3HAHUS TMOHATUS (IIPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMUH,
peoOpa30BEIBATh MTUPOKO MPUMEHSIEMBIE B XUMHUH MOJICIBHBIC MPEACTABICHUSI —
XUMUYECKUN 3HaK (CHUMBOJ DJJIEMEHTAa), XUMUYeckas (opMmyrna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH y4eOHO-TI03HABATEIbHBIX 33J]1a4, C YUYCTOM
ATUX MOJICNIbHBIX TPEJICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHX BEIIECTB U XUMUUYECKHUX PEaKITHH,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CICACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHE HCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MMO3HAHUS, a TaKKe B KAaueCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YUYCHMUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJIO0M IpoIilecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYITHUPOBATH 000OIIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEJICHHOIO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUIOB W (HOPM TPEICTABICHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICP)KAHUs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTHBOPECUMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3apOoChl NPU MOHCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX JUISl BBITTOJHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPEIEICHHOTO THUIIA, TPUOOPETEHUE ONBITA B
0o0JlaCTH  UCMOJIb30BaHUS  MH()OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh peIlIaeMble 3aJayl  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpapuKi U ©X KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeIOBATENLCKON JEATENPHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIICTBa M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOLIEH MPUPOTHON
CpEIbl.

KoMMyHHKAaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NelCTBHUS:

YMEHMs 3a/laBaTh BOMNPOCHl (B XOJ€ Juajiora MU (WiIu) JUCKYCCHM) IIO
CcyumiecTBy  oOcyxJaemMoll  TeMbl, (OpMYyJIHpOBaTb CBOM  IPEIAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHsSI ~ TPEJICTaBIsTh  IOJyYEHHBIE  pPE3ylbTaThl  MO3HABATEIBHOMN
ACSTENIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaxX; JeNlaTh MPE3EHTAIIHIO
pE3yJIbTaTOB BBIMNOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
1ab0paTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTpPYJHHYECTBA CO CBEPCTHHKaMH B COBMECTHOM
MO3HABATEIPHON W HWCCIIENOBATENIbCKOW  JCATENPHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yueTa OOIIMX WHTEPECOB W COTIACOBAHUS
no3uuil (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JCHCTBUH, OINpeaeleHHe KpUTEpUEB IO OICHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATEeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BBIOMpATh Hanbosee dPPeKTUBHBIC CIIOCOOBI pelleHrs Y4eOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOATEIBHO COCTaBISATH WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUM IIPU  BBIIOJIHEHUN 3aJaHUA C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIECTBaX M PEaKLUsX,
OLICHHMBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHON IeNH, YMEHHE
MCTIONB30BaTh M aHAJM3UPOBATh KOHTEKCTHI, MpejiaracMble B YCJIOBHH 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
colepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld MporpamMmoi,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUIMMUCS HAYYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



NEUCTBUN, croenmupuIecKue s MPEAMETHOM o007acT «XUMUS», BUIBI
NEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO  3HAHWS, €ro HHTEPHIpPETAINH,
peo0pa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IOl XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMUMHYECKas DPEaKIus, KiacCu(Pukanus peakiuii: peaxiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUS, pEaKUUU 3aMEIICHHS, PEAKIUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aTOMa, SJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOuTalb, paaUycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJISIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUA U
MPUMEHSTH 3TH HOHSTUS MIPU ONMUCAHUH BEUIECTB U UX MIPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UJII COCTaBleHUS (PopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACICHHOMY KJIacCy COEIWHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHass W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPHOJNYECKON 3aBUCHMOCTH CBOWCTB
XUMHUUYECKUX BJIEMEHTOB OT UX ToyiokeHus B llepmoanueckoi cucreme,
3aKOHOB COXPaHEHMUSI MacChl BEHIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoamaeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «mobdounas noarpymnmna (b-rpynma)», mansie u
OOJBIIME TIEPUOJIBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrtemMa XumMudeckux osnemeHtoB J[. .
MeHnieneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YUCIO0 ICKTPOHOB
U pacrpeeieHle UX M0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAHWUUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy U COCTaBy YYacTBYIOIIMX B pPEaKIIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE PUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M  MOJISIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTrO JJIeMEHTa Mo (opmyie
COCJIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTEH PACUCThHI
M0 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

MPUMEHSTH OCHOBHBIC OMEpaIlMi MBICIUTEILHON NEATEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE TIPUYUHHO--CIICCTBEHHBIX CBS3CH — IJIi M3yYCHHS CBOKHCTB
BEIIECTB M XHMHYECKUX PEAKIUH, €eCTeCTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HaONIOZICHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

CIENOBAaTh  IpPaBUJaM  MOJIb30BAaHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBwiaM oOpalieHus ¢
BCI[ECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB [0 TIOJYYCHHIO W COOMpAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOJAa U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNPENCIICHHOM MacCOBOW JIOJIE pACTBOPECHHOrO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IMIEIOYEH U KUCIOT C MOMOINIBI0 MHANKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCSA YMEHUM:

pacKpbhIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TOHATHA: XUMHYCCKHM
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTWOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTbH, AJIEKTPOOTPHUIIATEIILHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBS3b, TEIJIOBOU A(DEeKT
peakmu¥, MOJIb, MOJSPHBIA  O0BEM,  PACTBOpP,  DJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIUTHYECKAsT JIUCCOIMAINS, PEAKIIMd HOHHOTO
oOMeHa, KaTaJlu3aTop, XMMUYECKOe paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE M  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTAIMYeCKas pemieTka, KOppo3usi METaJlIoB,
CIUIAaBbI, CKOPOCTh XUMHUYECKOM peaklHH, TMPelesIbHO JO0ImycTUMas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHUI U
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIMIL;

ONPENIENATh BAJIGHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K
ONpPENEICHHOMY KJacCy COEIMHEHHH 1o (opmyiaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMHUYECKOU (opMmyJsie, XapakTep Cpeabl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUU, TUM KPUCTALIUYECKOU
PEUICTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
Tabnuunyio Gopmy Ilepuogndeckoil CUCTEMbl XUMHUYECKUX JIIEMEHTOB:
paznMyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbLIME TEPUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYECKON Tabimie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOOIIee YHUCIO DJJIECKTPOHOB M
pacmpefieieHie WX 10 JJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIMHEHUUN B
npeaenax MajblX NEPUOJIOB U IIAaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUECKUE DJIEMEHThI, HEOPraHUUECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy U COCTaBy YYacTBYIOIIMX B pPEaKIIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEMEHEW OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME W CHEHU(PUICCKUEC XUMHUUYECKUE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKIAsi OIMKUCAHUE
puMepaMi MOJIEKYJISIPHBIX ¥ HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTaBIISAITh YPABHEHUS DSJEKTPOJUTUYECKOM JAUCCOIMALMA  KHUCIOT,
HIEJI0YEH U COJIEH, MOJIHBIE U COKPAIICHHBIE YPABHEHHUS PEAKIINII HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIANINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBpaAlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O H  MOJISIPHYIO — MaccChl
BCI[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIeMEeHTa 1o (opmyre
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUThH PacUCThI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0JaTh  MpaBWja  MOJI30BAHUS  XMMHUYECKOM  NOCYIOoll U
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBwia oOOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHEHHUIO
Ja00pAaTOPHBIX XMMHYECKUX OIBITOB I10 TMOJYyYCHHI0O W COOHUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM IMYTEM XJIOPHI-, OPOMH/I-,
noaua-, KapOoHat-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHS M HOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTEPAIlH MBICIUTEILHON NEATEIbHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3alMI0, BbISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3Y4YCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumeHnoBanue pa3aesioB u JaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHbIe XUMUYECKHE MOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bubmnoreka IIOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. [lonstue 5 bubnuorexa LIOK

' 00 okcuaax https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 1 bu6mmoteka [IOK

' M COIAX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHMYECKHMX COEAUHEHN N https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN



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

31 [lepuoauueckast cucrema 7 bubmmoreka [IOK
XUMHYECKUX 31eMeHToB /[, U. https://m.edsoo0.ru/7f41837c
Menneneea. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCIIbHBIC pCaKIIUU

Hiroro no paszery 15 oo LT
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypchbl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 bubnnorexa IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOPaX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTHKA XUMHUUECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u e 6 Bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 bubmoreia HOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro no pazueny 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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTEA MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COSINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 bubmnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosanuyecTBo yacos DJIEKTPOHHbBIE
Ne Hdara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yuyeHusi = oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Pone XumMuu B )XxU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u Bemectsa. T.b. https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTO/1aX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
! https://m.edsoo.ru/ffod227e
[IpaxTuueckas pabora Ne 1 «IIpaBuia
3 paboThI B 1a00OPATOPUH U TIPUESMBI 1 bubnmoreka [JOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yuctele BemecTBa U cMec. CIocoObl 1 bubmorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenue cmeceil (Ha nmpumepe 1 bubmmorexa [JOK
Aet N PHUMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
but6mmorekxa [IOK
6 A 1
TOMBL I MOTICHYIIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U cIOXKHBIE BENIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 bubmmorexa LIOK

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 NOCTOSHCTBA COCTaBa BEIIESCTB.

bu6nmoreka [IOK

10 X .B
MMIeCKas opmya. BaseHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
OTHOcuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAsA Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHE SBICHUSI. bu6mmoteka [IOK
XuMH4YecKask peaKus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U ycIOBUS MPOTEKaAHUS bu6mmoreka [IOK
15 .
XUMUYECKHUX PEaKLIAN https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEILECTBA IO YPAaBHEHUSM XUMUYECKHUX bubmorexa LHOK
t . P https://m.edsoo.ru/ff0d5708
peaximii
Knaccudukanus XuMUYeCKUX peaKiinit
18 (coenMHEHUs, Pa3NOKECHUS brbmorexa [TOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONENCT 0606yII eHHE U buomiorexa LIOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlHs 3HAHHUHA
20 Kontponbnas padota Nel o teme bubmumoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmunorexa IIOK

BO3Ayxa. Kucnopong — 3nemMeHT 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
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https://m.edsoo.ru/ff0d448e

IIPOCTOEC BCUICCTBO. O30H

dusnyeckue 1 XUMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

22
KHCIIOPOAA (PCAKIIHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [loastue 006 okcumgax
CrocoObI MONTYYCHHUST KHCIOpoa B
23 nabopaTopuu 13:1 I OMBIH_U'ICHEIOCTI/I bubmorexa LOK
PATOPHIL T TIP ' https://m.edso0.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKIiu, OHITHE O bubnnorexa [JOK
TEPMOXUMHYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYCCKHUX PEAKIIHSIX
TorumBo (HedTh, yroyib U METaH).
25 3ar }ISHeI-EI/ICq];O3 ’ a, CIIoCOOBI c)aro bubmmorexa [JOK
P %, https://m.edsoo.ru/ff0d4c4a
MPEA0TBPALCHUS
[TpakTrueckas padora Ne 3 o Teme
26 «ﬁon eHue 1/110)061/1 aHMe KUCJI0poJia bubmmorexa [JOK
yi - p poad, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
27 Bonxopon — anemeHT u mpocToe bubmmnoreka [JOK
BelecTBo. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
)8 duznyecknue 1 XUMUIECKHE CBOMCTBA bubmmorexa [JOK
BoJopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6nunorexa [JOK
29 IT
OIUITHE © IRHCIOTAX H cOLiX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TToNTydeHus: BOJIOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTraeckas pabota Ne 4 o Teme
P P bubmuorexa [JOK
31 «[Tonmydenne u cobupanue BOI0POIa,

W3yYEHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MousipHblii 00BEM ra3zoB. 3aKOH

bu6nmoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBa
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOM bubmmorexa [JOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UK 00BEMY
BoruncieHuss 00bEMOB ra3oB 110
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa LOK
ypas Pealiiii i https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 ®du3nvecKrue 1 XHMUYECKHE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachileHHbIE
37 u HeHacmpeHng acTBOpbl. MaccoBast bubmmorexa [JOK
5 P PPl https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PAaCTBOPE
[TpakTuyeckas padora Ne 5 mo Teme
38 «IpuroroBiieHHE PACTBOPOB C bubmmnoreka [JOK
ONpeIeTICHHON MacCOBOM 10J€i https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Konrtponbnas padora Ne2 o teme bubmmnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIaccuUKaIus, bu6nunorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune n XMMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa TIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tomydyenue u XMMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XUMHYECKHUE CBOKCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIIATYpa,
46 cnocoé(ibllj oIt )eHI/ISI XI/IMI/IquKHe bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas pabota Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas CBsA3b MEXKIY KaccaMu bubmmnoreka [JOK
HEOPTraHWYECKHUX COECTUHEHUIN https://m.edsoo.ru/00ad9a50
bu6nuorexa [IOK
49 O06o001IeHre ¥ cUCTeMaTH3AIUs 3HAHHUHA
- t https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJTaCChl HEOPTAHUYECKUX brbmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe MOMBITKU KIIACCHPUKAITUU
P fuxau bubmuorexa [JOK
51 XUMUYECKHX AIeMeHTOB. [loHsaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIaX CXOJHBIX 3JIEMEHTOB
[lepronuueckuii 3aK0H U
but6mmorekxa [IOK
52 [Tepuoanueckast cucteMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneera
bu6muoreka [IOK
53 [Tepuonpl, rpymIBl, TOATPYIIIHI nommoreka L

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

bu6nmoreka [IOK

>4 snaep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aToMOB 3J1eMeHTOB [lepuonnueckoi bubmorexa LHOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuorexa [JOK
ITepuonnueckont cucreme /. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTus Hayku u npaktuku. . 1. bu6nuoreka [IOK
MeHieneeB — y4CHBIN, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
59 HonHast Xumireckas cease https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nonsipHas XUMHUYECKast bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HemonsipHast XuMUUeCKast bubnmnoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62 CTeneHb OkHCICHS https://m.edsoo.ru/00adae28
63 OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakiuu https://m.eds00.ru/00adb076
64 OKHUCIUTENNU U BOCCTAHOBUTEIH bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTponsHas padora Ne4 o Teme bubnmoreka [JOK
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((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

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

66 PesepBHsblit ypok. O6001meHe u 1 bubmmoreka [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001menune u 1 bubnuoreka [IOK
CHCTEMAaTH3alusl 3HaHU I https://m.edsoo0.ru/00ad9ch?2
68 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
CHCTEMAaTH3aIUs 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO HACOB I1O 68
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKOH.

1 [lepuonuueckas cuctema 1 bub6mnoreka [IOK
XUMHUYECKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuoreka [JOK
2 CBOMCTB XMMHYECKHUX JIEMEHTOB 1
X https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX TIEPHOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoteka [IOK
KPUCTAITINYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIesioB Kypca 8 kiaccay

5 Krnaccudukanus XuMuueckux 1 bubnuorexa [IOK
peakLuil 110 pa3IM4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOU

7 eakiuu. IToHdITHE 0 TOMOT€HHEBIX U 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsATHE O XUMHUYECKOM PABHOBECHHU.

bu6mmoreka [IOK
8 @DakTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
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XUMHYECKOT'O paBHOBECH A

OKHCIIMTEILHO-BOCCTAHOBUTCILHEIC

Bbub6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTUUECKON
10 I/ICSO na I/II/IpCI/IJIBHbIe U ciia0ble bubmorexa LHOK
a THATTHH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HonHble ypaBHEHUS PeaKIIUi Bubmorexa OK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI B CBETE MPEACTABICHUN bubmaorexa [IOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYSCKOHN TUCCOIMAIIAN
XHUMHUYECKHE CBOMCTBA COJICU B CBETE
13 IPENCTaBICHUN 00 bubmmorexa LHOK
pet " https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON AUCCOIUAIIIH
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIH3E COTCH https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubmuorexka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Perrenne 3KCrIepuMeHTaIBHBIX Bubmorexa OK
p https://m.edsoo.ru/00addbfa
3a7au»
KonTponbnas padota Ne2 o teme
17 «DINEKTPOIUTHUECKAS TUCCOIIUALIUA bubmiorexa HOK
p a HHALHA. https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO6mr1ast xapaKTepuCTHUKA TAJIOTCHOB.
18 XUMHUYECKHUE CBOMCTBA HA TIPUMEDE bubmmorexa TIOK
P p https://m.edsoo.ru/00addfe2
XJjopa
19 XinopoBogopoa. ComnsiHas KUCIIOTA, bubnmoreka [JOK
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XUMHUYECKHE CBOMCTBA, MOJTyUCHHUE,

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

MIPUMEHEHUE
[IpakTrueckas padora Ne 2 o Teme
20 «[lonmy4yeHne CONITHON KUCITIOTHI bubamorera LHOK
. N ’ https://m.edsoo.ru/00ade348
M3y4YeHUE e¢ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEaKIU, €CIIU OAUH U3 buGnnorexa [IOK
https://m.edso0o.ru/00ade488
peareHToB JIaH B H30BITKE
29 OO01mas XxapakTepUCTUKA JIEMEHTOB bubnunoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6mmoreka [JOK
B Npupojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoi, CTpOeHHUE, bubnmnoreka [JOK
(bu3UYeCcKre U XUMHYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuapl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrue U XMMHYECKHE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peaKkilnu, JiexKalinue B
OCHOBE TMPOMBIIIIEHHOTO crocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpelibl COETMHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a bu6mmoteka [IOK
MPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepUCTHUKA DIIEMEHTOB bubnmoreka [JOK
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VA-rpynnel. A30T, pacnpocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHMHYECKHUE CBOMCTBA, IIOJIyUYCHHE U
- https://m.edso0.ru/00adf004
MIPUMEHEHHE
[IpakTrueckas padora Ne 3 mo Teme
30 «[TomyueHne ammuaka, U3y4eHue ero bubmorexa HOK
e gt https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIIOTA, €¢ (PU3UIECKHEe U bubnunoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonp30oBaHue HUTPATOB U COJICH
aMMOHHMSI B Ka4€CTBE MUHEPAJIbHBIX

32 oOpenuii. XuMu4eckoe bubmmorexa LHOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®ocdop. Oxeun pocdopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(bI/II)BI/I(‘{e)(:KI/Ie " bubmmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TOTy4YeHUE
Hcnonb3oBanue GocdaToB B

34 Ka4yecTBE MUHEPAJIbHBIX YI00pEHU. bubnuoreka [IOK
3arpsi3sHEeHUE IPUPOAHOU CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 pu I())ﬂe E)HSHIZIeCKII)/Ie U XUMHUYECKHE bubmorexa I[JOK

PHPOAE, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposa, ux GU3ndecKue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

37 VYronpHas KUCIIOTa U €€ COJIH bubmorera I[JOK
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padota Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadectBenHnas peakiys Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaIbHBIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa OK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
40 KpemHunii u ero coequHeHUs Bubmorexa OK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 33a4 M0 TEME bubnmnoreka [JOK
«BaxHele HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHH S
Kontponbnas padora Ne3 mo teme

42 «BaxkHewme HeMeTaJlIbBl U BX bubmorera I[JOK

https://m.edsoo.ru/00ae0e18
COCIUHCHHUS»
OO1mas XxapakTepuCTUKa XUMHUUYECKUX
3JIEMEHTOB — METAJIIOB.

43 MeTtannauueckas CBSI3b U bu6mmoreka [IOK
METAJUTNYECKast KPUCTALTNYECKAsT https://m.edso00.ru/00ae103e
pemeTka. @U3nUecKre CBOWCTBA
METaJIIOB
XHWMHUYECKHE CBOMCTBA METAILIIOB.

. bubmuorexa [JOK

44 DNEeKTPOXUMHUICCKUN P

HanpsH>KEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CruiaBel. BeruuciieHus mo

bu6mmoreka [IOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecH
46 ITonsatue 0 KOPPO3UU METAIIOB bubmorexa LIOK
PP https://m.edso00.ru/00ae1278
bub6mnoreka [IOK
47
Ienounpie MeTan bl https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [{OK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxkuelimnme coequHeEHU KaabIIUA bubmmorexa [JOK
a H https://m.edsoo.ru/00ael15e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAaHUHU
59 JK&cTKOCTh BOJBI M CITOCOOEI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
ITpakTruyeckas pabora Ne 6 o Teme
53 "KeécTKOCTL BOIBI U METOIEI €€ bubmorexa LIOK
| A A https://m.edso00.ru/00aelae8
yCTpaHEHUS
bu6mmoteka [IOK
54 A I
TEOMHIHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBa OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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OKCI/II[BI, THAPOKCUIBI U COJIM KEJIE3a

bu6nmmoreka [IOK

57
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O60061eHre U cucTeMaTu3anus
3HAHUU
[TpakTuyeckas pabora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME bub6nuorexa LIOK
59 .
«BaxHeinme MeTajlibl U UX https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUN, €CIIU OAUH U3
60 peareHToB J1aH B U30BITKE UITU bubnunoreka [JOK
COCPKUT MpuMecu. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peakiuu
61 O060061eHne U cucTeMaTU3alus
3HAHUU
KonrtponbHas pabota Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COEJIMHEHU S
63 Bemecrtsa u maTepuansl B bu6mmoreka [IOK
TOBCEIHEBHOM KN3HU UEeIOBEKa https://m.edsoo.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubnuorexa [IOK
OKpPY KaroLLEen Cpebl https://m.edso00.ru/00ae4270
65 Ponb xumum B perienun bubnuorexa [IOK
HKOJIOTHYECKUX MTPOoOIIeM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O6001IeHE U bubmoreka [IOK
cUcTeMaTH3aIusI 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNE T bubnmoreka [JOK
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cucremMarusanuia 3HAHWI

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

68 PezepHblii ypok. O6001meHE U

cUCTeEMAaTH3al U 3HAHUU

Bbub6mmorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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