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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOrO 0OIIero o0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OcHOBe ¢eaepanbHOl padoyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoin @enepanuu.

[Iporpamma mo xuMum Aa€T TPEACTaBICHHE O IENSIX, OOIIEW cTpareruu
oOy4eHusi, BOCHUTaHUS W PAa3BUTHUS OOYy4YaIOIIMXCA CPEACTBAMU y4EeOHOTO
npeaMeTa, yCTaHABJIMBAET 00s3aTeNbHOE MPEeAMETHOE COZIEp/KAHME,
npeaycMaTpUBaeT paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPEAENAECT KOJUYECTBEHHBIE H
KAuE€CTBEHHbIEC XapaKTepUCTHKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEN0BATENBHOCTh  W3YYEHHUS XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a TakkKe TPeOOBaHUM K
pe3yJibTatam 00yUYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUYeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJaromerocsi, €ro MnpejacTaBICHUN O MaTEpPUATIbHOM EIUHCTBE MHpPA, BaXKHYIO
posib urpatoT GopMUpPyEeMble XUMHUEW MTPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUHA M 00 DBOIONWU BEIMICCTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PA3BHTHS YEIOBEUECTBA — CBHIPHEBOM, JSHEPIETHUYCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3yuenue xumumm:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXKHOCTEH /IS CaMOpa3BUTHUSL U
dbopMHUpOBaHUS KYJIBTYpPHI JIMYHOCTH, €€ 0011l 1 (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpPMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEILHOM  Y4yeOHOW  JesTeNIbHOCTH,
AOKCIIEPUMEHTAJIbHBIX M HCCJIEJAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU NESITEHLHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €UHCTBO NMPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B KOJIOTHYECKOE
o0pa3oBaHUE 00yJArOLTUXCS.

JlanHbie HampaBleHUS B OOYYCHHHM XUMHH OOCCIICUMBAIOTCS CHEM(PUKON
COJCp)KaHUS  Y4eOHOTO  TIpeaMETa, KOTOPBIH  SIBJSETCS  IeIarOrMYecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha OMPEIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CUCTEMbl MEPBOHAYAIbHBIX MOHSITUNW XHMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX TOHSATHU
OPraHUYeCKON XUMHUH.

CrpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxoAa K €€ m3ydeHuro. CoaepKaHHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHITHUN O XUMHUYECKON
peakiuu. OO0e OTH CHUCTEMBl CTPYKTYpPHO OPraHW30BaHbl 110 TMPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOro YPOBHS:

-aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUSA,

- [leppoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHMU;

- YUEHMS O CTPOECHUM aTOMa U XUMHUYECKOH CBS3H;

-IIpeJICTaBICHU 00  DJICKTPOJUTHUUECKON  JIUCCOLMAIIMK  BEHIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPHUYECKHU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BHUBAIOTCS MOCIEAOBATEILHO OT OJTHOTO
YPOBHS K JPYrOMY, BBITIONHSAA (QYHKIMH OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS] U TOIYy4YECHUS
M3y4aceMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJCTABICHUS O XMMUYECKON COCTaBIIAIONICH HAyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM MpPUPOJbI, IEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHUM NPOUCXOJIUT C IPUBICUCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKalOUUid MUPY,
«buonorusasS—7 knacce» u «PU3UKAT7 KITacCy.

[Ipy wu3yyeHHUH XUMHH TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaua y4eOHOTro mpeaMera COCTOMT B (OPMUPOBAHUU CHCTEMBl XUMHUYECKHUX
3HAHUN — Ba)KHEUIIHUX (PAKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJOKCHHH,
JOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAy4YHbBIM METOJaM T[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUM B Y4YEOHO-TIO3HABATEIHHOM M y4eOHO-HCCIIEN0BATEIHCKON
JESATETPHOCTH, OCBOCHHMHM TIPABWJI OE30MacHOTO OOpallleHWs C BEMIeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3Ha4YCHUE MPUOOPEN TaKue e, KaK:

— (opMHpoBaHUE HHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHMIO, COTPYJHUYECTBY, CAMOCTOSATEIHLHOMY TPUHITUIO PELICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSs Ha  CHCTEeMaTH4ecKoe MpUOOIeHHE
oOyyJaronmxcsi K CaMOCTOATENIbHON I03HABATEIbHONW NEATEIbHOCTH, HAy4YHBIM
MeTOoJaM TMO3HaHUsA, (OPMHUPYIOIMIMM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHne yCIOBUM, CITOCOOCTBYIOMUX MTPUOOPETEHHIO 00YYaIOIUMUCS
OMbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIIMI), WMCIOINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICITCILHOCTH;

— (opmupoBanue oOmEeld (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPY’KaIOIIero MHpa, WCIOJB3yS 3HAHWS W OIBIT, MOJIYYEHHBIC TPHU H3YyYECHUHU
XUMUHU, TPUMEHATh WX TPH PEIICHHH MpoOJeM B TOBCEIHEBHOW KU3HU U
TPYZIOBOU EATEIBHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HSKOJIOTHYECKU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH TPUPOJHON CPEJIBL;

— pa3BUTHE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPO(MIIS M HANpPaBICHHOCTH AaJIbHEHIIIEro
00yueHwus.

OO0miee YuCIO dYacoB, OTBEAEHHBIX IS W3YYCHUS XUMUU Ha YPOBHE
OCHOBHOT0 00111eT0 00pazoBanusi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMHUM B KU3HU YellOBEeKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BELIECTBA U CMECH.
CniocoObI pa3iesieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHYECKUX
anemMeHTOB. [IpocThie U CI0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢Gopmysna. BajleHTHOCTb aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi JoJi1 XUMUYECKOTO 3JIEMEHTa B
COCJIMHEHHUMU.

KonuuectBo BemectBa. Monb. MosnsipHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4YHMCJIA CTPYKTYPHBIX €IUHUL BewnlecTBa. Pacuérsl mo dopmynam
XUMHUYECKUX COCTMHEHUHN.

Du3NUecKue U XUMUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUYEcKHe ypaBHeHUs. Knaccuduxanus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEeHUs, 3aMEIlIeHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW IMOCYA0H, MpaBujiaMu paboThl B abopaTopuu u
npuémMamMu o0paleHus: ¢ J1abopaTopHbIM O00OpPYJOBaHUEM, U3YUEHUE U OINMCAHUE
¢bu3nueckux CBONCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAacCTUPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJICHCALMSI BOJAbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBUE Mela C KUCIOTOMN) SBICHUM, HAOMIOACHUE U
OMKCaHUe MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHe TMAPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeicTBHUE Kele3a ¢ pacTBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3/elieHus CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHILIIAIMA, XpoMaTorpadusi, MpoBeJCHUE OUYUCTKH TTOBApPEHHOU
CoNM, HaOJIOJEHUE W  OINUCaHWE  pe3yJbTAaTOB  IMPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MacChl, CO3JaHUE MOJENeH MOJIEKYII
(ILIapOCTEPHKHEBBIX).

BaxHeilne nNpeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3nyx — cMmech razos. Cocras Bo3ayxa. Kucinopoa — ajieMeHT M IpocToe
BelecTBo. Haxoknenue kucimopoga B mpupoae, (U3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHs] KUCTopoAa B J1abOpaTOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOa.

TernoBoit 3p(dEeKT XMMHYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKUWH. TOIUIMBO: yrojlb M METaH. 3arps3HCHHE
BO3/yXa, YCWJICHHE NapHUKOBOTO 3 deKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bonmopon — »snemeHT M mpoctroe BemecTtBo. HaxoxkaeHuwe Bogopona B
npupoae, (U3MUYECKHE U XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

Monsipablil 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacelllleHHBIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpOB B Ipuponae U B )KU3HM 4YesloBeKa. KpyroBopor BoAbl B IpUpoe.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHenuit. Oxcunpl. Knaccuduxarus
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIe, amMQOTEepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. dusmyeckue U XUMHUYECKUE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUUN: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknaTypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctn mertamnoB H. H. bekerosa.
[TomyyeHnue KucCnor.

Comu. Homenknatypa coneil. @U3NyecKMe U XUMUYECKUE CBOMCTBA COJICH.
[Tony4yenue coiei.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTAaHUYECKUX COCTUHECHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJEpKaHUs KUCIOpoAa B BO3yX€E, MOTYyUYECHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOII0/IeHHe
B3aMMOJICMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHHUS U
IOpeKpalleHusl TopeHus (moxapa), O3HaKOMJIEHHe ¢ oOpa3llaMH OKCHIOB U
OMHCaHUEe MX CBOMCTB, MOJydeHHE, coOUpaHUE, paclO3HABAaHUE M HU3y4YCHUE
CBOMCTB BOJIOpojia (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCITOJIb30BaHUE BUJIEOMATEpUATIOB), HAOIOJIEeHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS] BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIeH pacTBOPEHHOIO BEILIECTBA, B3aMMOJAECUCTBUE BOJABI C METaJIIaMU
(HaTpueM ©  KajblueM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHNE U3MEHEHMsI OKPAaCKH MHAMKATOPOB B pAaCTBOpPAX KHUCIOT U LIEJIOYEH,
uzydyeHue B3aumMozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKkIMi HEUTPAIM3ALHH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METAJlla IPYyTMM K3 PacTBOpa COJM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJad M0 Teme «BaxHeHnmme KiIacchl HEOPraHMYECKUX
COCIMHEHU).

Ilepuoanuyecknii 3akoH u Ilepuoanyeckass cucreMa XHUMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHe O
IpyNmax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE U IIEJTOYHO3EMENIbHbIE METALIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUBI.

[lepnonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. Mengeneesa.  KoporkonepuonHas W JJIUMHHONEpUOAHAs  (QOpMBI
[Iepnognueckoit cucrteMsl xumudeckux annemeHToB . Y. Menneneesa. Ileprnossr
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPHONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTtpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnognueckonn cucremnr [l. M. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO
AJIEMEHTA IO ero noyoxeHuto B [lepuonnueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYMNIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akoHa u [lepuoanvyeckoil CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTHs Haykh MW npaktuku. . M. MenaeneeB — yd€Hblil U
IrPaKIAHUH.

Xumunueckass cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIApHAsl) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHMs.  OKHCIHMTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccol okucaeHUs U BOCCTaHOBIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpas3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJAEHUCTBUE
TUAPOKCUIA LHMHKA C PACTBOPAMHU KHUCJIOT M UIEJNOYEH, MPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakinu pa3ioKeHUs, COCAUHEHUS).

Mescnpeomemnuie céasu



Peann3zanust MeXOpeAMETHBIX CBSI3€M MpU W3YyYEHUM XHMHU B 8 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAYYHBIH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJu3, CHUHTE3, KiIaccuukanusa, TMepUuOJAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepus, aToMm, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsji, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3NYECKUE BETUUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MHUHEPANbI, TOPHBIE MOPOABI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMH4YeCKasi peaKus

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBONCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kaius, Kalabluid M UX
COCAMHEHU B COOTBETCTBUU C MOJIOKEHUEM »3JIEMEHTOB B Ilepumoamueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIeCTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYECKHUX
COCMHEHU, TEHETUYECKasl CBSI3b HEOPraHUUECKUX BEIIECTB.

Knaccudukanys XuMUaecKux peakifii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TeIuioBOMYy 3 dexTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKUE
ypaBHEHHSI.

[Tonsitue o ckopoctu xuMuuyeckou peakiuu. [loHsTne 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusiX. [IoHsTHEe 0 TOMOTE€HHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBecuU. DakTopBhl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  DJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOMN peaKkuuu. CocraBnenue YpaBHEHUI



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTHIECKON TUCCOUMUALUU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHu3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMHU
xumMudeckoi csizu. CteneHs aucconnanuu. CHUIbHBIC U CIA0bIE JIEKTPOJIHUTHI.

Peakiuu nonHoro oomMeHa. Y cnoBusi MPOTEKaHUs PEAKIMid HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoWCTBa KHCIOT,
OCHOBaHMI W COJEd B CBET€ MPEJICTAaBICHUA OO0 BIEKTPOIUTHUYECKOU
nucconuannu. KauecTBeHHbIE peakiuy Ha MOHBL. [IoHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BCILIECTB — METAJUVIOB M HEMeTauioB (rpadura W anaMmasa), CJIOKHBIX BEIIECTB
(xJIopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKkIuu
OT BO3JICUCTBUS PA3NHYHBIX (PAKTOPOB, HCCIEAOBAHHE DJICKTPOMPOBOIHOCTU
pacTBOPOB BEUIECTB, IMpollecca AUCCOIMALMA KHUCIOT, WIEJIOYEed M  COJIeH
(BO3MOXXKHO  MCIMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuii HMOHHOro  OOMeHa
(oOpa3oBanme ocaaka, BBIICICHHUE Ta3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3ioKeHUs, COCIUHEHHS ), paClO3HABAHUE HEOPTaHUYECKHUX
BCIIECTB C TIOMOINBIO KAUYEeCTBEHHBIX pEaKkIMid Ha HOHBI, peElIeHUe
AKCINEPUMEHTAIIbHBIX 3a/1a4.

HeMeTaJnibl U X COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3NUecKHe CBOMCTBA MPOCTHIX
BELIECTB — TajoreHoB. XHMHUYECKME CBOWCTBA Ha MpUMeEpe XJjopa
(B3aMMOJEHCTBUE C METaJIaM{, HEMETaUIaMH{, IIeJI04aMH). XJIOPOBOJOPO/IL.
ConsiHasg KHCIIOTAa, XUMUYECKHWE CBOMCTBA, IMOJydeHHe, NpumeHeHue. JlelicTBue
XJIOpa U XJOPOBOAOpPOJA HAa OPraHW3M uYeloBeKa. BakHeillme XJIOpUAbl U HX
HAXO0XJECHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHune M (pu3nyecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a U Cephbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOaOPO, CTpoeHHE, HU3HUYECKUE U
XuMHU4Yeckue cBoMcTBa. OKCHUABI Cepbl KaK MPEIACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, Qusnueckue U XHUMHYECKHE CBOMcTBa (0OmIMe Kak
MPEICTaBUTENA Kjacca KHUCIOT U cruenududeckue). XHUMHUYECKHE PEaKInu,
JeXalyue B OCHOBE MMPOMBIIUICHHOTO CHOco0a TMONYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue ceproi KUCIOThI. COMM CEpHOW KUCIIOTHI, KAUECTBEHHAs peaKlMs Ha



cynbdar-uon. Haxoxnenue cepbl u €€ COEAMHEHUN B TPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAloIIell cpefbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBpalCHUS.

OO6miast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIC CTENECHU OKHUCICHHS. A30T, pacHpoCTpaHEHUE B MPUPOJE,
dusnueckre U XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
dbu3nYecKre 1 XUMUUECKHE CBOMCTBA, MojlydeHue u npumeHnenue. Coau aMMOHUS,
ux (pU3nyecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TOJy4eHHe, (U3UIECKUE M XUMUYECKUC
cBOlcTBa (00mME Kak TPEACTABUTENsI Kiacca KUCIOT W CHenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEPAJIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HEHUE OKPY Kalollel Cpeibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXJW, 3arpsi3HEHUWE BO3AyXa, MOYBbI W BoaoéMoB). Docdop,
aioTpornHbie Momudukanuu Gocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dhochopHas kucinoTa, GpU3NIECKHE 1 XUMUICCKHE CBONCTBA,
nonyuyenue. Mcnonap3oBanue GpocdaToB B KaYECTBE MUHEPAIBHBIX YIOOPEHUN.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHUS.  YTIEepoJd,  aJJIOTPOIIHbIC
MOIU(UKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (PU3NYECKHUe U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
bu3nUecKkue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE Ha JKUBBIC OpPTaHU3MEI,
MOJIy4YEHUE U TMPUMEHEHHUE. DKOJOTHYECKHE MPOOJEMBbI, CBA3AHHBIE C OKCHUJIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KIMMaTa, HapHUKOBBIM
addexr. YrompHas Kuciaora U €€ com, uX (PU3NUecCKue U XUMHYECKHUE CBOICTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U CEJIbCKOM
XO35MCTBE.

[TepBoHavasbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTMHEHUIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTUIICH, TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTa).
[IpupogHbie HWCTOYHUKH YIJIEBOJOPOJOB (Yrojib, TPHUPOAHBIM Ta3, HePTh),
OPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCIKaX, YIIEBOAAX — U UX
poii B OKM3HHM YelOBeKa. MaTrepualibHOEe €JIMHCTBO OpPTraHUYECKUX W
HEOPraHUYECKUX COCTMHEHUH.

Kpemnuii, ero ¢usnyeckue W XHUMHYECKHE CBONCTBA, TOJy4YEHUE U
npumenenne. CoequHeHus KpeMHusi B mpupojne. OOuue mnpeactaBieHus 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HCHOJIb30BaHUE B
ObITY, B NIPOMBIIIUICHHOCTU. BakHeline CTpoWTeNbHbIE MaTepHalbl: KEpPAMHKA,



CTEKJIO, IIEMEHT, 0eToH, *eje300eToH. [IpobiemMbl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3yUYeHHE 00pa3l0B HEOPraHMYECKUX BEILIECTB, CBOMCTB COJISIHOW KHCJIOTHI,
MIPOBEJICHUE KAY€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TPOTEKAHMsSI, ONBITHI, OTpaKalIIUe (PU3NYECKHUE M XUMHUYECKHE CBOMCTBa
rajJjoreHOB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHUAIIOR),
O3HAKOMJIEHHE C O0Opa3naM XJIOPUJOB (TajJOT€HHUIOB), O3HAKOMJICHHE C
oOpaznamMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHUE TIpoliecca OOyTrIuBaHUs caxapa Ioj JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBl, M3YYEHUE XHUMHYECKUX CBOMICTB
pa30aBIECHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIuu Ha CyJibdar-
MOH U HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamu a3zora, (ochopa W HX coeAMHEHUH (BO3MOXXHO HCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iaMu a30THBIX U (HOcHOPHBIX yI0OpeHUH, MoIyUyeHue,
coOupaHue, pacno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMHUaka, IPOBEJICHUE
KAueCTBEHHBIX pEakKIuii Ha MOH aMMOHUS U GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX TIPOTEKAHHUsl, B3AMMOJIEUCTBHE KOHLIEHTPUPOBAHHON a30THOU KHCIIOTHI C MEABIO
(BO3MOKHO VCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIEIIen
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOWCTB YTJICKHCIIOTO Tra3a, MPOBEJICHUE KAaYeCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHUE C
NPOAYKIMEN CUJIMKATHOM TMPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aj1a4 1o TeMe «Baxuenime HeMeTaibl U UX COCAMHEHUS.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux TnonoxeHus B llepuomnueckor cucreMe XUMUYECKUX diiemMeHToB . .
MenneneeBa u crpoeHusi atomoB. CTpoeHue MeTauioB. MeTtamudeckas CBsI3b U
METAJUTMYECKasT ~ KpUCTa/UIMUecKas  pem€Tka.  DJIEKTPOXUMUYECKUU  psAll
HanpspKeHU MeTaiuioB. U3NYecKne U XMMUYECKHE CBOWCTBa MeTaiioB. O0mue
CIOCOOBI TMOMy4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTajlb, YyTYyH, JIOPATIOMUHUMN,
OpoH3a) U X MPUMEHEHHUE B OBITY W MPOMBIIIICHHOCTH.

[Ilenoynbie MeTamibl: mosiokeHue B [lepuonnueckoil cucTeMe XUMHUUYECKUX
sanemeHToB JI. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXKJICHUE B MPHUPOJE.
duznyeckue ¥ XMMHUYECKUE CBOMCTBA (HA mMpumMepe HaTpus u kaius). OKcumsl u



TUAPOKCUABI HATpuss W Kaius. [IpuMeHeHHe IIeNOYHbIX METANIOB M HX
COEIMHEHU.

IIlenouyHO3eMENBbHBIE METAJIbl MarHui MW KaJdblMK: TOJOXCHHE B
Ilepnognueckon cucreme xumudeckux 3ieMmeHToB . 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxHelmue coequHeHHs KalblUs (OKCHI, TUIAPOKCHUI, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJIOMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMa, HaxoKIEeHHE B npupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMs. AMGPOTEpHBIE CBOMCTBA OKCUIA M THIAPOKCHUIA
ATOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cuctemMme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B npupone. PuU3MYECKHE H
XHMHYECKHE CBOMCTBA Xkene3a. OKCubl, THAPOKCUIbI U coiu kene3a (II) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oO0pa3llaMd METAUIOB M CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMHU, U3YUYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHJA
Kalblid W HATpUs C BOJOM (BO3MOXKHO WCIOJB30BAHUE BHIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOILIECCA TOPEHUS XKeEe3a B KUCIOPOIE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajabLMs, aTIOMUHHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), mequ (1), HaGnrOAEHNE M OMTUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IUITAMEHU HWOHAMHM HaTpHsl, Kajdus W Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJ1ad Mo TeMe «BakHeunme
METAJUIBI U KX COCTUHEHUSY.

XUMHA U OKPYKAKOIIaA cpeaa

BemectBa m marepuansl B INOBCEIHEBHOW JKW3HU 4YeJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMHUECKOE 3arps3HEHHE OKpYyXKalolehd cpenbl (mpeaenbHas AOMyCTUMas
KOHIIeHTpalus BemecTs, aanee — [1/IK). Ponb xuMuu B perieHun 3KoI0ruuecKux
npoosieMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeIMeTHBIX CBsi3ed NpU M3yYeHUM XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATUMN, TaK ¥ TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1iue ecTecTBEHHO-HAyuUHbIE MOHATHA: HAY4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TEXHOIOTUsI, MaTEPUAIIBI.

Odwuszuka: Marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJI,
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, I'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorusi: dortocunHTes, npixanwe, OMocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, MUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOBI,
MOJIC3HbIE UCKOIAeMbI€, TOTIITUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydeHUs XUMHUHM B €IMHCTBE Yy4eOHOW u
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, MPUHSITHIMU B
oOIecTBe MpaBWIaMU M HOPMaMM TIOBEICHHMS U CIIOCOOCTBYIOT TpoIleccaM
CaMOTIO3HAHUs1, CAMOPA3BUTHUS U COITMAIM3AIUU O0YyHaArOITXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaThCA  CHUCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAUUM U
paclIMpeHre OMbITa ASSITEIbHOCTU Ha €€ OCHOBE, B TOM YHUCIIE B YACTHU:

1)maTpuoTHYECKOTr0 BOCIIMTAHMS:

LEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAHUSI 3HAYCHHUS XUMHUUYECKON HAayKu B >KU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BIAETh NOCTOBEPHOW HH(pOpManmen o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2)rpamaaHCcKoOro BOCIIMTAHUS:

NpEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUJiaX MEKIUYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W JAPYIHMX  BHJAAX
NEeSTeNbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIOTHEHUU XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIIECCE OTOW y4eOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHE M TMOCTYINKH CBOUX TOBApHILIEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCECTBUM MOCTYIIKOB;

3)LlEeHHOCTH HAYYHOI' 0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIIOLIUE
OCHOBY I TIOHUMAaHHUS CYIIIHOCTH HAy4YHOW KapTUHBI MUpaA, MPEJCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJMMBIC HJIsI OOBACHEHHUS HAOJIOJaeMbIX MPOIECCOB M SBIICHHM,
MO03HABATENbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Yy4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKOU
JeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4)popMupOBaHNSs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOULIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHM, OCO3HAHUE TMOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30IacHOCTH Tpu  OOpallleHuH ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HM;

5)Tpy10BOro BOCIUTAHUSA:

WHTEPEC K MPAKTHUYECKOMY M3yUEeHUIO TTpodeccuii U Tpyia pa3InyHOTO PO,
YBAXKEHHE K TPYyAy M pe3yjbTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIIPUMEHEHHUSI TPEAMETHBIX 3HAHUN TI0 XHUMHH, OCO3HAHHBIA BBIOOD
WHJMBUAYAJbHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCrenrHon npodeccunoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B TPOeCCUOHATILHON cpeie;

6)3K0/10TrN49eCKOr0 BOCIIMTAHUS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3JJ0POBOrO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIOJACHUS
paBuUJ1 0€30MaCHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, & TAKXKE B CUTyalIUsIX,
YIPOKAIOIIKNX 3JI0POBbIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMS, MOJIy4YaeMble MPU U3YUYECHUH XUMHH, HJIS
pellieHus 3a7a4, CBA3aHHBIX C OKPY>KaIoIIeH TPUPOAHON CpeaoH, JJIsi TTOBBILLICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM U MyTeW HUX pEIICHUs MOCPEICTBOM METOJOB XUMUH,
SKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATENIBHHOIM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JIS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAHUU W3 ITUX MPeIMETOB (OPMHUPOBATH MPEJICTABICHUE O IIEJIOCTHOM



HAay4YHOW KapTHHE MHUpa, U YHHBEPCaAJIbHbIC YueOHbIE JeHCTBU (ITO3HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
JICATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE yUeOHbIEe JeHCTBUS

Ba3oBble Jijoruyeckue AeiicTBUA:

YMEHHUsSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPH OCBOCHHUH
3HAHUMN: PACKPHIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH UX XapaKTEPHbIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTUSIMH), UCHOJIb30BAThH
MOHATHUS JIs1 OOBSICHEHUS OTNIECIbHBIX ()aKTOB U SIBJIICHHH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JUIS KJIACCU(PUKAIMU XUMHUYECKMX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHABJIMBaTh MPUUYUHHO-CIICCTBEHHBIE CBSI3U MEXIYy OOBEKTaMH H3Yy4YEHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TIPUMEHSATH B IIpOIleCCe TO3HAHWS TOHATHA (TIpeAMETHBIE |
MeTarnpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CUMBOJ JJEMEHTa), XUMH4Yeckas ¢opMyia W YypaBHEHUE
XUMHUUYECKON PEeakIi — MPHU PEIICHUH yY4eOHO-TT0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJCTABICHUM BBISIBIATH M XapaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBIICHUSIX.

ba3oBble ucciieaoBarTe/bCKHE AeiiCTBUSA:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJig (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIlMd W IPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 0000IIEHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIENOBAHUS, COCTABIIATh OTUET
0 MPOJICIAHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMYHBIX BUJIOB U (OPM IPEACTaBIEHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOIO COJIEpKaHHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIEHHWBATh MPOTHBOPECUYMUBYIO U
HEJ0CTOBEPHYIO HH(MOPMAIIHIO;



YMEHHE MPUMEHATh Pa3InyHble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHPOpPMAIlMM U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE OMbITA B
o0JacT UCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO (OpMY IpeACTaBiIeHUs HHPOPMALUU U
WUTIOCTPUPOBATh PpEIlIaeMble 33Ja4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpaduki 1 MX KOMOMHALUAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBATh B IIpoliecce Y4YeOHOH W
UCCIIEIOBATENIbCKOM N1€ATEIbHOCTH UHPOPMAIMIO O BIUSHUHU MPOMBIIIEHHOCTH,
CENBCKOTO XO3SIMCTBA W TPAHCIIOPTAa HA COCTOSIHUE OKPYXKaroled IpUPOAHOU
Cpelpbl.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe 1eiCTBHA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora W (WIH) JOUCKYCCUHU) TIO
CylIecTBY  oOcCyxJIaeMoil  TeMmbl, (OpPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS NIPEIIOKEHHON 3a/1a4;

YMEHUSL  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaThbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTOpHOI pabOTHI 10 HUCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO IIPOEKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENILHOM M MCCIIEIOBATEIbCKOM  AESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxaeHuss, OOMEH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIPENCICHHE KPUTEpUEB II0 OLEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepCaJbHbIe Y4eOHbIe JeHCTBUSA:

YMEHUE CAaMOCTOATENIBHO ONPEENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTeNbHOCTD, BBIOUPATh Hanbosee 3PPeKkTuBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJIATh WM KOPPEKTHPOBATH
IPEIVIOKEHHBIA AJTOPUTM JEUCTBUM TPHU BBINOJHEHWM 3aJaHUM C Y4YETOM
MOJyYeHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUIX,
OLICHUBATb COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBICHHOW LEJIA, YMEHHE
UCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEJIaraéMble B YCIIOBUU 33JIaHUN.

NPEAMETHBIE PE3YJBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanbHON paboyelt MpOrpaMMoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



nedcTBul, crnenuduUecKue IS IpeAMEeTHOHM o0jacTh  «XUMHUS», BHUIBI
NEATEIbHOCTH 1O  MOJYYEHUID HOBOIO  3HaHWsS, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHX.

K koHiry oOyueHnusi B 8 kiacce npeMeTHbIe pe3yibTaThl HA 0230BOM yPOBHE

JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUIA:

* PacKpbIBaThb CMBICII OCHOBHBIX XHMHYECKHUX MOHSATUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO dJIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKUCJICHMS, XMUMHUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU PAa3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPeaKIuu
oOMeHa, PK30- U PHJIOTEPMHUECKUE PEaKIINH, TeTIIOBOM d(h(PeKT peakiumu,
SAIpO aTOMa, JJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTallb, PaJUYC
aTomMa, XMMHYECKas CBS3b, MOJSAPHAA U HEMOJSpHAs KOBAJICHTHAs CBA3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(mpolieHTHAas! KOHIIEHTpAIUs) B PaCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHMUYECKHUX TMOHSITHUH H
IMPUMEHSTH 3TH NOHATHUSA IPU OMMCAHUM BELIECTB U UX MPEBPAILCHUII;

* HCIOJB30BaTh XHUMHUYECKYIO) CHUMBOJIMKY [IJII COCTaBJieHUS (opMy
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy COEOUHEHHM IO
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpeiBath cmbica [lepmommueckoro 3akona [J[. W. MeHnneneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX mojiokeHus B [lepuognueckoit cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CUCTEMbl XHMHMYECKHX DJJIEMEHTOB: pa3auyaTh IMOHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)y, maneie u
OOJbIIIE TEPHUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabauie «llepmomnueckass cucrtemMa XuMHUYeckux diemeHToB J[. H.
MeHnpeneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO IEKTPOHOB
U pacrpeiesieHle UX MO0 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 4YKCIy M COCTaBy YYaCTBYIOIIMX B PEAKIIHUU
BEIIECTB, 10 TeTIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMUCAHUE TTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOTO JJeMeHTa Mo Qopmylie
COEAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUu;

IIPUMEHSTh OCHOBHBIE OINEPALMHM MBICIUTENBHON NEATEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIaccUu(uKaluio,
BBISIBJICHUE TPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKLHM, €eCTECTBEHHO-HAYyUYHbIE METO/bI
NO3HAHUSA — HAONIOJEHHE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBATh  MpaBWJaM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpAIlEHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BELIECTB (BOJAOPOJAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U JIPYTHUE).

K xoHny oOyuenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y 00YUYaIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMMUYECKHUX IOHATHN: XWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEINEHb
OKHUCJIEHUS, XUMUYECKas pEeaKUusi, XUMUYECKasl CBA3b, TEIUIOBOU 3(P(DEKT
peakuuu, MOJb, MOJSIPHBII  00BEM,  pacTBOp,  BJICKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTauu3aTrop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEeoOpaTUMBbIE pEaKIMHU, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METa/NINYecKasi), KpHUCTAJUIMYECKas pemeETKa, KOpPpOo3Hs METaJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluH, TMpeaeabHO JOMyCTHUMAas
koHueHtpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH TOHATHUSA MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISS COCTaBJICHHS (HOPMYJT
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COEIMHEHHMM 1o (opmysiaM, BUJI XUMUYECKOH
CBsI3U (KOBAJIEHTHAs, WOHHAs, METAUIMYECKasi)) B HEOPraHUYECKHX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opmMmyJie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHMYECKUX COCAMHEHUMN, THUIl KPUCTAJIUYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbich Ilepuogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBAaTh W XapaKTepHU30BaTh
Tabmunyio Gopmy [lepuoanueckoid cUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpynma)y U «mnobouyHas
noarpynna (b-rpynna)», wmanble u OOJbIIME MEPUOILI, COOTHOCUTH
0003HAUYCHHUSA, KOTOpPHIE HUMEIOTCS B TNEPUOJUYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (coCTaB M 3apsia  sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacrpenieieHie HMX IO JJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUMN B
npejenax MallblX NEPUOIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB;

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HCOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIHUU
BEIIECTB, MO TEIIIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenuuueckue XUMHYECKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKIasl OIMKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHM;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW OHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMI HOHHOIO



oOMeHa, ypaBHEHHUs pEaKlHil, TOJATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH Pa3JIMYHbIX KJIACCOB;
pacKphIBaTh  CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MIOCPEAICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PEeaKIuii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYXHOCTH TPOTEKaHUS XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIUMCIISTh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H MOJSIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO [IOJI0 XHUMHUYECKOrO JJieMeHTa 1o (dopMylie
COEIMHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKInu;

coOnolaTh  MpaBWia  MOJIb30BAaHMS ~ XMMHYECKOM  mocyaol U
7a0opaTopHbIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHUIO H COOUPAHHIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJANTh  PEAKIUH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pa3IMYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMHI-,
uonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PacTBOpax HEOPTaHMUYECKUX BEIIECTB;

NPUMEHATH OCHOBHBIE OTEPAIMN MBICIUTEILHON NEATEIHbHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OOO0OIIEeHNe, CHUCTEeMATU3allhI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4Y€HHUs CBOWCTB BEIIECTB U
XUMUYECKUX peaKluid, €CTeCTBEHHO-HAy4YHbIE€ METOJbl TMO3HaHUS —
HaOII0IeHNe, M3MEPEHHEe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBI U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanuecTBO YacoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3iesioB Kontponsusie | TIpakTaueckue (undposbie)
n/m | ¥ TeM NpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbl
pecypchbl
Pasznea 1.IlepBoHavanbHble XUMHYECKHE MOHATHSA
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [{OK
' PAKTHYECKOI https://m.edsoo.ru/7f41837¢
JIeSITENLHOCTH YeJIOBEKa
12 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pa3nes 2.BakHeimue npeacTaBuTe I HEOPraHMYECKHUX BEIeCTB
21 Boznyx. Kucnopon. 6 bubnnorexa [JOK
' [HousTue 06 oKCuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. ITonstue o 3 1 bu6mmoreka [JOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 5 1 1 bu6mmoreka [IOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KIaCCHI Eub 10K
noIMoTEKa
24 HEeOpraHnYeCcKNX 11 1 1
p . https://m.edsoo.ru/7f41837¢
COeUHEHNI

Hroro no paszneny 30



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Paznen 3.1lepuoanuecknii 3axoH u Ilepuoguyeckas cucrema xumnueckux 3jeMmeHToB /I. U. Menaeneena.

Crtpoenue aToMoB. XuMHuyecKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

[Iepronnueckuii 3aKOH U
[Iepuoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

bu6nmnoreka [JOK
https://m.edsoo.ru/7f41837¢

XuUMH4UecKas CBA3b.

39 OKHUCITUTENbHO- 2 | bubmuorexka [JOK
' BOCCTaHOBUTCIIbHBIC https://m.edsoo.ru/7f41837¢
peakiuu
bu6mmoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
bu6 OK
PesepBHOE Bpems 3 1 nosmotera Il

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

1O [TIPOT'PAMME 68 . 6
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9 KJIACC

KoanuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesioB Kontponsuse | TIpakTaueckue (ungposbie)
/| ¥ TeM NpPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1.BemecTBo U XuMH4YeCKHe peakuu
[ToBTOpEHNME M yTIIyOJICHHE
1.1 3HAaHUW OCHOBHBIX Pa3jEeNiOB 5 1 bubmorexa HOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 Kknacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636
DIEKTPOUTHYECKAS
1.3 rcconmanus. XuMU4eCcKue 8 1 1 bubmorexa OK
’ A HHaTHA. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Pazjnen 2.HemeTa/uibl 1 X COEIMHEHUSA
OO0mas xapaKTepucTUKa
2.1 XI/IMI/I‘-ICCKII;)IX 3J1:MeHT0B 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6mas xapaKTepucTUKa
57 XAMHUYECKHX DJIEMCHTOB 6 bubnuoreka [JOK
. VIA-rpynmnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mas xapakTepucTuka
bu6mmoreka [{OK
2.3 XUMHYECKHUX 3JIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

https://m.edsoo.ru/7f41a636
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U UX COCANHCHUA

OO1m1as xapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB

bubmuoreka [JOK

2.4 8
IVA-rpynnel. Yriepoa u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pasaeny 25
Paznen 3.MeTajliibl U MX COeTMHEHMSI
. bubmuoreka [JOK
31 (buue CBoMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
39 Baxnetinme MeTamibl U X 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a2636
Uroro no pazaeny 20
Pa3nea 4. XuMus 1 OKpyKamias cpeaa
41 BemwectBa u Mmarepuansl B 3 bubnuoreka [JOK
' YKHM3HHU YeJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



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

8 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasubie | IlpakTtuuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBarTesibHbIE
padoThI padoTsbI
pecypcebl
| [Ipeamer xumuu. Ponb xumuu B | bubmuorexa [JOK
JKA3HHU JejIoBeKa. Teia 1 BelmecTsa https://m.edsoo.ru/ff0d210c¢
5 ITonsaTne 0 MeTOIaX MO3HAHUS B | bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuia
3 paboTHI B 1abOpPaTOPUHU U IPUEMBI 1 1 bu6muoreka [IOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucreie BemecTBa U cMecu. CriocoObl | bubmuotexa [JOK
pasjiesieHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmmorexa LIOK
8 . PIMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COMM)»
bu6nuoreka [JOK
6 ATto oJie 1
TOMPLIT MOJIERYIH https://m.edsoo.ru/ff0d2a6¢
. XuUMHUYECKUe FJIEMEHTHI. 3HAKU | bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ci0KHbBIE BELIECTBA 1 bubmorexa [TOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHE 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0d2d50
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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

3aKO0H ITIOCTOSHCTBA COCTaBa BEIIECTB.

bubmuorexa [JOK

10 Xumunueckas Gpopmyna. BaieHTHOCTh
bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 1071 XHMHYECKOTO bubnuorexa [JOK
3JICMEHTA B COeIMHEHUU https://m.edsoo0.ru/ff0d350c
13 KomnuectBo Bemectsa. Moub. bub6mmoreka [IOK
Momnsipnasa macca https://m.edsoo.ru/ff0d5230
14 ®u3nYecKre U XUMUUECKUE SBICHUS. bubmuorexa [JOK
XuMHUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u yciioBUs MPOTEKAHUS bu6nuoreka [IOK
XUMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koaudecTBa, Macchl
17 BEIIIECTBA 10 YPaBHEHUSM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIIUn
Knaccudukanus XumMuaeckux
18 €aKIMil (COeUHEHUs, Pa3I0KEHUS Bubmmorexa [IOK
pearht A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBbIN-
19 sHuukKioneauct. O6o0eHNE U bubmorexa [OK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 KonTponshas padora Nel no Teme bu6mmoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIII https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusznueckue U XMMHUYECKHE CBOICTBA

22 KHUCJIOPOJa (peaKIuu OKUCICHUS Bubmmorexa [IOK
poa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
CrniocoOsl MosTy4eHus KUCIopoia B
23 71a00paTOPUH U TTPOMBIIIIICHHOCTH bubmorexa [OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ pexT xumuueckon
24 PEaKIINH, TIOHSATHE O but6mmoreka [IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUIX
TomuBo (HedTh, yroiab U METaH).
25 3a HSHCI—EI/IG%;OEI ' a, CTIOCOOBI lro bubmorexa [IOK
P e, https://m.edsoo.ru/ff0d4c4a
PEeOTBPALIICHUS
[IpakTuyeckas padora Ne 3 o reme
26 «ITomydenue u cobupanue bubmorexa [TOK
g P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYCHHE €TO CBOMCTBY
7 Bonxopon — aneMeHT U mpocToe bubnuoreka IIOK
BelecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA bubmmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bub6mmoreka [IOK
29 ITo € 0 KHCJIOTax U CO
FUTHE © ICHETIOTax 1 cobx https://m.edsoo.ru/ff0d50d2
30 Crioco0bl ToTy4eHust BOJA0PO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o reme
bubmorexa [JOK
31 «ITomydyenue u cobupanue BO0poOIa,

W3YUYEHHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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MounsipHbiii 00BEM ra3oB. 3aKOH

bubnuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus 00béMa, KOJIMUEeCTBA
33 BEI[ECTBA ra3a Mo €ro U3BECTHOM bubmorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brraucnenus 00b€MOB ra3oB 1o
34 ABHEHUIO PEaKIIMU HA OCHOBE bubmorexa [OK
yp "p 8 . https://m.edsoo.ru/ff0d5708
3aKO0HA 0OBEMHBIX OTHOIIICHUH Ta30B
15 ®u3nuecKre 1 XUMHYECKHE CBOMCTBA bubnuoteka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocrtaB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 HackllieHHbIE 1 HEHACHIIIICHHBIC bubmuorexa [JOK
pactBOpbl. MaccoBas J0Jisl BELECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
13 «IIpuroroBnenue pacTBOpPOB ¢ bu6muoreka [JOK
onpeAcNIEHHON MacCOBOM 10IEN https://m.edsoo.ru/ff0d5Seba
pacTBOPEHHOTO BEIIECTBA
19 Kontponbnas pabota Ne2 o teme bubnuotexa [JOK
«Kucnopoa. Bogoposa. Boga» https://m.edso0.ru/ff0d6342
40 OKcupl: coCTaB, KiaccuduKamus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmydyenue u XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHOBaHHUsI: COCTaB, KIacCU(pUKAIIKS, bu6nuoreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa
43 [TonyuyeHne U XMMUYECKHE CBOMCTBA bubnuoreka IIOK
OCHOBaHMUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxars, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XuMHu4yeckue cBOWCTBa bu6muoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOébII) oI q)eHH;I XHMHquKHe Bubmmorexa [IOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN
43 ['eneTnueckas CBsI3b MEXIy Ki1accaMmu bubnmoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMAaTU3aIIUS bubmorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTtponbHas pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX Bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHU I
[IepBbie NOMBITKU KJIaCCU(PUKALUU
but6mmoreka [IOK
51 XUMUYECKUX A1eMeHTOB. [loHsaTue o
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX 3JIEMEHTOB
[Tepronnueckuii 3aKOH U
5 [Tepuonnueckas cucrema bubmuorexa [JOK

XUMUYECKHX djieMeHToB JI. 1.
MenneneeBa

https://m.edsoo.ru/00ada52¢
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https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

but6mmoreka [IOK

53 [Tepuoapl, rpynbl, HOATPYIIIBI
PHOZRL, TPY » OATPY https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmuotexa [JOK
sanep. N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000I0UYCK
. bubmuorexa [JOK
55 aTOMOB 3JIeMeHTOB [leprnoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl J1. 1. Menaeneera
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKECHHIO B bubmmorexa [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka IIOK
N. MenaeneeB — y4€HbIi, M1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 PesepBurlit ypok. O600mieHue u bu6nuoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c¢
Kontponbnas padota No4 o teme
59 «Ctpoenue atoMa. XuMHAYECKast bubamorexa LOK
P ' https://m_eds0o0.ru/00adb486
CBSI3b)»
60 DIEKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
61 Honna €cKasi CBS3
HHA XHMITH o EBASE https://m.edsoo.ru/00adac34
2 KoBanenTHast nosnspHas XUMHAYECKas bubnuoreka IIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanieHTHas HenonspHas bubnuorexa [JOK

XUMHNYCCKas CBA3b

https://m.edsoo.ru/00adaab8
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but6mmoreka [IOK

64 CreneHy okucIeHus ! https://m.edsoo.ru/00adae28
65 OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIE 1 bubmuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnmoreka [JOK
66 OKuCIUTENM U BOCCTAHOBUTEIN 1 hitps:/m.e dsocI)_Fru 100adb076
Peseprubiil ypok. O60011eHIE U
67 CHUCTEeMaTH3alvs 3HaHUH IO TEME 1 bubmuorexa [JOK
«Crtpoenne atoma. XUMHYECKast https://m.edsoo.ru/00ad9cb2
CBSI3b»
bubmuorexa [JOK
68 | llpomexyrounas aTTecTas ! httos://m.edsocl)_.lru/fde6106
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoauuyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne aTa ndpoBbie
Tema ypoka Kontpoabubie | IlpakTuueckue A umpp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypchl
[Ieproanueckuii 3aK0H.
| [lepnonuueckas cucrema | bubmuorexa [IOK
XUMHYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59¢
Meunpeneena
3aKOHOMEPHOCTH B
) M3MECHEHUH CBOICTB 1 bu6mmorexa [JOK
XUMHUYECKHUX DIJIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6mmoreka [JOK
M https://m.edsoo.ru/00adb7e2
HEOPTaHUYECKUX BEIIECTB
Buapl xumudeckoii cBsA3U U
4 TUIIBI KPUCTAJUINYSCKUX 1 bubmorexa HOK
. p https://m.edsoo.ru/00adbac6
pemeéToK
KonTtponbnas padora Nel mo
teme «IloBTOpenue u
5 yrayOieHue 3HaHu| 1 1
OCHOBHBIX pa3/IesioB Kypca 8
KJaccay
Knaccudukanus xuMuaeckux
6 €aKIUil IO pa3INUYHBIM 1 bubnmorexa LOK
p P https://m.edsoo.ru/00adbcb0
MpU3HaKaM
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[TonsaTHE 0 cKOpOCTH

. XUMUYECKON PEaKLIUH. bubnuorexa [JOK
[ToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
reTePOTCHHBIX PEaKIUIX
IloHsTHE 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,

2 BIIMSIIOIIME HA CKOPOCTh bubnuorexa [JOK
XUMHYECKOW PeaKIuu U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHS

9 OxucauTensHo- bubnuorexa LIOK
BOCCTAaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIUTUIECKOU

10 nucconnanui. CUIbHBIE U bubmorera [JOK

https://m.edsoo.ru/00adcd68
cJ1a0ble NEKTPOJIUTHI

11 HoHHbIe ypaBHEHMS peakuui Bubmmorexa LIOK

https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIIOT
Y OCHOBAaHUM B CBETE
12 MpeICTaBICHUI 00 bubmnorexa [IOK

. https://m.edsoo.ru/00add5d8
AJIIEKTPOJIUTUUECKON
JIACCOIMAITAN
XuMHUYECKUE CBOMCTBA COJICH

13 B CBETE MPECTABICHUNA 00 bubnuorexa LIOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8b2
JIACCOINAITAN

14 [TonsiTue o ruaponuse conen bubmmorexa [JOK

https://m.edsoo.ru/00add9d4

15 O6o0mmeHue u bubmuoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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cUCTeMaTHu3alus 3HaHUN

https://m.edsoo.ru/00addd12

[IpakTuyeckas padora Ne 1.

bu6mmoreka [JOK

16 «Pemerme https://m.edsoo.ru/00addbfa
HKCTIEPUMEHTANIbHBIX 3aa9»
KoHnTtponbHas padora Ne2 mo

17 TeMe «DIEKTPOIUTUYECKAs bu6nuoreka [IOK
aucconyanusg. XuMHUIECKUe https://m.edsoo.ru/00addecO
pEeakLMK B pacTBOPaX»
OO6mras xapakTepucTuka

18 rajoreHoB. XMMHUUYECKUE bubmorexa HOK

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

CBOIMCTBA Ha MpUMEpPE XJIopa
XnopoBogopoa. ComnsiHast

19 KHCJIOTa, XUMUYECKHE bu6mmorexa [JOK
CBOICTBA, MOJTYYEHHE, https://m.edsoo.ru/00ade104
pUMEHEHNE
[Ipaktrueckas padota Ne 2 o

20 teme «Ilomydenue conmssHon bubnmoreka [JOK
KHUCIIOTBI, U3YYEHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust no ypaBHeHUSIM

21 XUMHUUYECKHUX PEaKLUi, eciiu bubnuorexa LIOK
OJIVH U3 PEAreHTOB J1aH B https://m.edsoo.ru/00ade488
M30BITKE

) OO01mas xapakTepuCTHKa bubnuorexa [IOK
anemeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnnoTponHsbie MOI[I/I(bI/IKaI_II/II/.I. BuGmiorexa LOK

23 cepbl. HaxoxneHue cepsl 1 €€

COEIMHEHUI B IPUPOJIE.

https://m.edsoo.ru/00ade64a
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XHUMHYECKUE CBOMCTBA CEPBI

CepoBomopo1, CTpOCHHE,

24 du3nueckre 1 XUMUYECKUE Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepol. CepHas

25 KHCIIOTa, PU3HUECKHEC U bu6nuoreka [IOK
XHUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE peaKiuu,

JIe)KaIle B OCHOBE
MPOMBIIIIEHHOTO Cloco0a
26 TOJTYYEHUST CEPHOM KUCIOTHI bubmorexa HOK
y p ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsA3HEHNE
OKpYXaroIIe Cpeabl
COCTMHEHUSIMU CEPBI

7 Beruncnenue maccoBolt 10U bubmuorexa [JOK
BBIXOJa MMPOAYKTa peaKknu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa
37eMeHTOB VA-rpynnsl. A30T,

28 ACIIPOCTPAHEHUE B IPUPOLE bubmorexa LOK
pactipoctp PHpOAC, https://m.edsoo.ru/00adecab
duznyecKue 1 XUMUIECKHE
CBOMCTBA
AMMmuak, ero pusnyeckue u

29 XUMHYECKHE CBOMCTBA bubmmorera [TOK

’ https://m.edsoo.ru/00adf004
MOJTy4YeHue U MPUMEHEHHE
[IpakTuueckas padora Ne 3 o
bu6morexa [JOK
30 teMe «llonyyenue ammuaka,

W3YUYEHHUE €ro CBOMCTB)

https://m.edsoo.ru/00adf180
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A3oTHas KHCIO0TAa, €€

31 bu3HYecKue 1 XUMHIECKUE bubmmorexa [IOK
. https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE

10 MUHEPAJIBHBIX YI0OPEHUH. bubmuorexa [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYXaloIlei cpeapl
COETMHEHUSIMH a30Ta
dochop. Oxcun dpocdopa (V)

13 u ¢pocdopHas KUCiIoTa, bubmuorexa [IOK
bu3nYecKue 1 XUMHIECKUE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHHE
Hcnons3oBanue pochaTos B

34 KayeCTBE MUHEPAJIbHbIX bubnuorexa [IOK
yaoOpeHui. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepona, pacnpocTpaHeHUE B

35 Hpnpgae, g)mnzec;;le u bubmmorexa [JOK

. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOHCTBA
Oxcunsl yraepoza, ux
dusznyecKue 1 XUMUIECKHE
36 CBOICTBa. DKOJIOTHYECKUE bubmmorexa [IOK
https://m.edsoo.ru/00adfebe
POOJIEMBI, CBSI3aHHBIC C
okcuaom yriepoxa (IV)
N bubmuoreka [[OK
37 YTOMbHAT KUCIOTA i €€ cOMn https://m.edsoo.ru/00ae006¢
13 [IpaxTuyeckas padora Ne 4 o bu6nuoreka [IOK

teme "[lonyuenue

https://m.edsoo.ru/00ae027¢
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YTJIEKUCIIOTO Ta3a.
KauecTBenHas peakius Ha
KapOoHaT-uoH"

[TepBoHauanbHBIC TOHATHS 00

bu6mmorexa [JOK

39 OpPraHNYECKUX BEIlECTBAX KaK
P https://m.edsoo.ru/00ae054¢
0 COCIMHEHHUAX yTIepo/ia
40 K . bu6mmoreka [JOK
€MHHUH U €r0 COEIUHEHUSI
P https://m.edsoo.ru/00ae080a
[IpaxkTuyeckas padora Ne 5.
Pemmenue
41 bu6mmorexa [JOK
SKCIIEPUMEHTAIBHBIX 3a7a4 I10
p N https://m.edsoo.ru/00ae0bf2
TeMe «Bakuelinine
HEMETaJIbl ¥ UX COEIUHEHUS
KonTtponbHasg padora Ne3 1o
4 p B Up bu6mmoreka [JOK
TeMe «Baxueiimue
https://m.edsoo.ru/00ae0el8
HEMETAJIBI U UX COEINHEHU
OO01mas xapakTepucTHKa
XUMHYECKHUX DIIEMEHTOB —
MeTalu1oB. MeTtaunaeckas
43 bu6mmoreka [JOK
CBSI3b U METaIn4YecKas
. https://m.edsoo.ru/00ael103e
KpUCTaJUTHUECKasi peméTka.
dusnueckue cBONUCTBA
METAJLIIOB
XHUMHYECKHE CBOMCTBA
44 METaJIJIOB. bu6mmorexa [JOK
DNEKTPOXUMUYECKUN PSITT https://m.edsoo.ru/00ael156
HaIPSKEHUN METaJIOB
45 O61mue criocoOb! MOTy4YeHUS bu6mmoreka [JOK

meTautoB. CIutaBel.

https://m.edsoo.ru/00ael 156
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Brruncnenus no ypaBHEHHUSAM
XMMHMYECKHUX PEAKLMH, ECIIH
OJIMH U3 PEAreHTOB COACPKUT
IPUMECHU

[TonsTHEe 0 KOppO3UNK

bu6mmorexa [JOK

46 METaJIJIOB https://m.edsoo.ru/00ae1278
bubmuoreka [{OK
47 [enorrsie MeTan L https://m.edSO(])_.[ru/Oan14b2
43 OKcuabl U THIPOKCUIBI bubnmorexa [JOK
HATPUS U KAJIUS https://m.edsoo.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METAILIIBI bubnuoreka [JOK
— KaJbIUHA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiimme coeuHEHNS bu6mmorexa [JOK
KaJIbLUS https://m.edsoo.ru/00ael5e8
51 O06006menue u )
cUcTeMaTu3aius 3HaHU I
5 JKécTKoCTh BOJIBI M CIIOCOOBI bu6mmoreka [IOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o
53 TeMme "JKECTKOCTH BOJBI U buGnnorexa [IOK
. " https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUSI
54 PN S—— bu6mmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdotepHbIe cBOICTBa bubnuorexa LIOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
36 Keneso https://m.edSO(])_.[ru/Oan1d86
57 Okcubl, TUIPOKCUIBI U COJIH bubnmoreka [JOK



https://m.edsoo.ru/00ae1278
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xenesa (II) u xenesza (11I)

https://m.edsoo.ru/00ae35e6

O06o061IEHNE U

58 .
cucTeMaTu3anus 3HaHU I
[TpakTrueckas padota Ne 7.
Pemienune
59 SKCHEPUMEHTAIIBHBIX 33724 110 Bubmmorexa [IOK
p . https://m.edsoo.ru/00ac3de8
TeMe «BaxkHeiline MeTamisl 1
UX COCIUHEHUS
Beruucienus no ypaBHEHUSIM
XUMUYECKUX PEAKLIUHN, ECIH
OJIMH U3 PEAreHTOB JaH B
60 H36LITKer;/IJII/I COIEPKUT bubmmorexa [IOK
P https://m.edsoo.ru/00ael1750
puMecu. BeranciieHus
MacCOBOM JI0JIM BBIXOJA
MPOJIyKTa PEaKIuu
61 Ob6o061enne u
cUcTeMaTu3anus 3HaHUI
KonTtponbnas padora Ne4 mo
62 Teme «BaxkHeilme MeTaibl 1
UX COECITUHEHUS
BemecrBa u matepuaisl B
63 [IOBCEIHEBHON KU3HNA buGmmorexa [IOK
https://m.edsoo.ru/00ae3£50
YyeJ0BeKa
64 XUMHUYECKOE 3arpsAI3HEHNE bubnuorexa [IOK
OKpYXaIoIIEeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B permieHun bubnuorexa [JOK
9KOJIOTHUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepubIiil ypok. O6001eHne bubnuorexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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U CUCTEMAaTHU3alus 3HaAaHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBHeiit ypok. O6001mIeHHEe | bubnuoreka [JOK
U cUcTeMaTu3alus 3HaHuH! https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
63 Hpowmexcyrounas arrectaus ! https://m.eds00.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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