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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yiabTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHOl paboyel MporpamMMel
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoJaBaHus y4eOHOro mpeaMera « XUMUsDHy
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit Genepannm.

[Iporpamma 1Mo xuMuu Na€T MPEACTABICHUE O MENAX, OOIEeH CcTpaTeruu
oOy4eHHs, BOCIHMTAHMS M Pa3BUTUS OOyYAIOLIUXCS CpPEICTBAMH Y4YEOHOIO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe peIMETHOE coJiep>KaHue,
MpeayCcMaTpUBAET paclpeielieHue €ro Mo KiaccaM M CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEEIseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COZICp/KAHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh  M3YUYCHHMS XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM Y4eOHOro mpoliecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYarolmuXCs, ONpeaAeNIieT BO3MOXKHOCTH IpeaMera I
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOHM 00pa3oBaTebHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKke TPeOOBaHUU K
pe3yiibTataM 00yUYeHUsI XUMUU Ha YPOBHE lieNiel U3yYeHUsl MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENHLHON JEATEIbHOCTH OOYYaroIerocss MO OCBOCHHUIO
y4eOHOTO Co/IepKaHusI.

3HaHWE XUMHUHU CIY>XKUT OCHOBOM uisi (OPMUPOBAHHUS MHUPOBO33PEHUS
00yyaroIerocsi, ero MpeAcTaBICHU O MaTepPUAIBLHOM E€IUHCTBE MHUPA, BAKHYIO
posib WrpatoT (GopMUpyeMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
HSHEPTrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS NIOO0ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHS YEOBEUECTBA — CHIPhEBOM, HHEPTETHUYECKOMH,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUSI.

N3yuenne xumunu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS |
(dhopMUpOBaHUSI KYyJIbTYPbI JUYHOCTH, €€ 00I1Iel U (PYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEU
OoOydJaronmuxcs, HABBIKOB WX CaMOCTOSITENIbHOW  Y4eOHOW JIeATEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEIIbCKUX YMEHUW, HEOOXOJUMBIX Kak B
MTOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM ESITEIHHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJISIIa HA €UMHCTBO MPUPOABI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;



Croco0CcTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B YKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOITUXCS.

JlaHHble HampaBieHUs B OOYyYEHHH XUMHUU OOECIIEUMBAIOTCS CHEUU(DHUKOIM
comepkaHusi  y4eOHOTro  MpeaMeTa, KOTOPBIM  SABIAETCS  TEAarorMuecKu
aJlalTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHH Ha OMpe/eIEHHOM dTare eé
Pa3BUTHAL.

Kypc xuMun Ha ypoBHE OCHOBHOTr'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATHN XUMHUHU, OCHOB
HEOPraHMYEeCKONM XUMHM W HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX [OHATHIA
OPraHUYECKON XMMUHU.

CrpykTypa coiep:kaHusi MPOrpaMMbl N0 XUMHUU c(PopMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakiuu. OO0€ ATH CHCTEMBI CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUH aTOMA U XUMHUYECKOM CBSI3U;

— TpeACcTaBiIeHUN 00 JIICKTPOIUTHYECKOM JTUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teoperndeckue 3HAHUS PAacCMATPUBAIOTCA HAa OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJHOTO
YPOBHSI K JPYyromMy, BBITIOJNHSS (PYHKIIUU OOBSICHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IOJTYyYECHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XHMHH  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUUYECKOM COCTABIISAIOLICH HAYYHOM KapPTUHBI MHUpA B JIOTUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeTOJaM TO3HaHMUs B Hayke. M3yueHue XMUMUU MPOUCXOAUT C TMPUBJICUCHHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mTpeaMeToB: «OKpyKaIomMUi MUpy,
«buomorus. 57 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XHUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHHM OCHOB
XUMUYECKON HayKH Kak 0OJJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATETbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XMMHYECKHX
3HAHUN — BaKHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX TMOJIOKEHUH,
JIOCTYIHBIX 00OOIIEHNUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TIPH MU3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHHH B Y4YeOHO-IIO3HABATEIbHOM M y4eOHO-HCCIIEOBATENbCKON
JESTENbHOCTH, OCBOEHHMU MpaBHJI 0O€30MacHOro oOpalleHus ¢ BEIIECTBAMHU B
IMOBCEHEBHOM KU3HU.

[Ipu M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKHUe 1eJd, KaK:

— (opMHUpOBaHHE MHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HaIlpaBJICHHOCTb OOyYeHHs Ha CHUCTEMaTHYeCKoe MpHOOIICHHE
oOyJaronmxcs K CaMOCTOSTEIbHOM MO3HABATEIBHON JESATENbHOCTH, HAYYHBIM
METOJIaM TO3HaHUS, (POPMHUPYIOIIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrnieueHne yCIOBHA, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00YJIAFOIIIMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, MO3HAHMS M CAMOIO3HAHUSA, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUI), UMEIOIIMX YHHUBEPCAIIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB IEATEIbHOCTH;

— (opmupoBanre oOuEed (YHKIMOHAIBHON UM €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSCHATb W OIICHUBATh SIBJICHUS
OKPY>KAIOLIEro MUpa, UCHOJIb3ys 3HAHUS W OIBIT, MOJYYEHHBIE MPU H3YUYECHHUU
XUMUH, TPUMEHSATh HUX TMPU PEHICHUU MNpoOJieM B TOBCEAHEBHOW JKU3HU U
TPYAOBOU EATENBHOCTH;

— (QopmupoBanue y OOy4arOmMxcsi TyMaHUCTHYECKUX OTHOLICHHH,
NOHUMAaHUSI 1EHHOCTH XHUMHUYECKUX 3HAHUU [UJIi BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHS CBOETO 3710POBbS U OKPYKAIOLIEH TPUPOAHON CPEIBI;

— pa3BUTUE MOTHUBALUU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoQuiIs M HAMPaBICHHOCTH JalbHEHIIETo
oOyueHus.

OOmiee uYMcno0 4YacoB, OTBEIEHHBIX JUIsl HM3YyYEHHUS XUMUU Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, coctaiseT 136 yacos: B 8 kimacce — 68 yacos (2
gaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIO) .|



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponb XuMHUM B KW3HU 4YelOBEKa. XUMUSI B CUCTEME HayK.
Tena wm BemecrBa. PuU3NYECKHE CBONCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHATHE O MeTOMax MO3HAHWS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3eneHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢opmyna. BajleHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsT aToOMHasg Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacCchl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

@uU3NYECKNE U XUMHUYECKHUE SBICHUS. XUMHUUYECKasl PEaKlus U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MAacChl BEIIECTB. XHUMHYECKUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COSTMHEHMUS, PA3I0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1a0OpaTOpUU U
npuéMamMu o0palleHus: ¢ J1abopaTOPHBIM O0OPYIOBAHUEM, U3YUCHHUE U ONHUCAHUE
(U3MYeCKUX CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
¢bu3nueckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHpPAHHUE caxapa B CTYIIKE,
KUTIEHWE W KOHJIEHCAIUsI BOJbI) M XUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIWBAHHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE MeJla ¢ KUCJIOTOMN) SIBICHUM, HAOI0AeHUuE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPHAOM Oapusi, pa3jioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoeiCTBHE Keje3a ¢ pacTBopoM cosm Meau (11),
M3yUYeHHE CIOCOOOB pa3feiieHUs] CMECE: ¢ MOMOIIbI0 MarHurta, (puibTpoBaHUE,
BbITIApUBAaHUE, TUCTUIUIALMS, XpoMaTorpadus, mpoBeeHNE OYUCTKU MOBAPEHHON
CON, HaONIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  TPOBENEHUSA  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJEIEH MOJEKYJI
(1IapoCTepKHEBBIX ).

Ba:kHeiilmme npeacTaBuTe/ I HEOPraHMYECKUX BelECTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucnmopona — 3jneMeHT U mpoctoe
BemiecTBO. Haxoxnenue kuciopona B mpupone, (U3NUECKHEe W XHUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. [lpumenenue kucnopona. CrnocoOsbl



MOJIyYeHHUsT KHUCTopofa B JabopaTopuu W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIa.

TernoBoit 3p(GeKT XMMHUYECKOM peaKluu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEaKIUu. TOIUIMBO: Yroib M METaH. 3arps3HCHHE
BO3]lyXa, YCWICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT UM mpocroe BemiecTBo. HaxokaeHue Bomopoda B
npupoje, GU3MYECKMEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHust. Kucnotsl u comnm.

MomnspHbiii 00bEM ra3oB. Pac4€Tel Mo XUMHUECKUM YPaBHCHHSM.

Qdusnyeckue cBoucTBa BOABl. Boma kak pactBoputrenb. PacTBOpBHI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAacTBOpPHL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji1 BEMIECTBA B pacTBOPE. XUMUUYECKUE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KU3HU 4deloBeka. KpyroBopoT Bojabl B IPUPO/IE.
3arpsi3HEeHHUE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranumdeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecosieoOpasyromue. HomeHkmatypa okcuaoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne oKCuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuMi. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyuyeHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinot. Ouzndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHocTtu MetauioB H. H. bekerosa.
Ilony4denue KUCIIOT.

Conu. HomeHnknarypa coisieil. @U3NYECKHE U XUMHYECKUE CBOWCTBA COJICH.
[Tonyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHUI.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OIPEICIICHUE COAEPKaHUsI KUCIOPOAa B BO3AYyX€, MOJIyYEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOJOM M YCIOBUS BO3HUKHOBECHHUS W
MpeKpallleHus: TopeHust (Mmokapa), O3HAKOMJIEHHME C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHWE, COOMpaHHE, PACIO3HABAHME W U3YUYCHHE
CBOMCTB BoJOpoAa (ropeHue), B3aumopaeiicTtBue Bojopoaa c¢ okcuaoMm meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE OOpa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEOBaHHE OCOOCHHOCTEW pAaCTBOPEHUS BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JIEM pacTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAJLIAMU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BAaHUE BHIEOMATEpPUAIIOB),



HCCJIEOBAHNE O0pa3sloOB HEOPraHWYECKWX BEIIECTB pa3IMYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yyeHue B3aumojeicTBusa okcuga menu (II) ¢ pacTBopomM cepHOM KHUCIOTHI,
KHCJIOT C MeTajulaMH, PEaKUWi HEUTPAIHU3alWH, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOIO0 MeTajla APYTMM M3 PAacTBOpA COJIM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a/1ad 10 TeMe «BaxHenmne KiIacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanuyecknit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aToMoB. XHMHYECKAsl CBA3b.
OxncanTeIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKM KJIACCU(DUKAMKM XUMUYECKUX 3iemMeHToB. [lonsTHe o
Ipynmnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIO0YHO3EMEIbHbIE METaJUIbl,
rajJoreHbl, HHEPTHBIE Ta3bl). DJIIEMEHThI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCH/IBI
Y TUAPOKCHJIBL.

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /J1.
N.  MengeneeBa.  KopoTkonepuonHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumuueckux 3aemMeHToB [[. M. MenneneeBa. [leprobr
U rpynnbl. DU3NUECKUM CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB IIEpUOJa U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otomnsl. Dnekrtponsl. CtpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB nepBbIX 20 XHMHUYECKHUX  DJIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepuCTUKAa XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckon cucreme 1. . Meneneesa.

3aKOHOMEPHOCTH M3MEHEHUs pAaJANyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akona u [lepuoanueckoi cUCTEMbl XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W Ipaktuku. JI. M. MenneneeB — yd€HBIM U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHass M HEMOJISIpHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenp  okucieHus.  OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
IIponecchl okncIeHnst U BOCCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB W HEMETANIOB, B3aMMOJICUCTBHE
TUAPOKCUAA LMHKAa C pacTBOPAMHM KHCIOT W IIEJIOYEH, NPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUU
(ropeHue, peakiyu pa3aoKeHUsl, COeAUHEHNUS).

Mesrcnpeomemmuoie ceazu



Peanuzanus MeXNpeIMETHBIX CBsI3€ MpPU U3YYEHUM XUMHH B & Kiacce
OCYUIIECTBJISIETCSL 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHUS: HAy4YHBIN (DakT, rUmoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

@dusuKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TONBI, PAAUOAKTUBHOCTD, MOJICKYJA, AJIEKTPUUYECKUN 3apsl, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIAHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE TOPOJIHI,
IIOJIE3HBIE UCKONIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

ITeprnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /J1.
N. MengpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaIbIUd M HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHUEM 3JIEMEHTOB B llepmognueckon
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CrpoeHune BellecTBa: BHIIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAJUTMYECKUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BELIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJlacCaM HEOPraHWYECKUX
COEIMHEHUI, TEHETUYECKAsl CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanys XuMU4eCKUX peakiuid Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3(deKTy, o
U3MEHEHHIO CTETICHEW OKUCICHUS XUMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 CKOpOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOoOpaTUMBIX XMUMHUYECKHX peakiuax. [[oHATHEe O TOMOT€HHBIX U T€TEPOTECHHBIX
peakuusax. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBECUU. DAKTOPBI,
BIIMSIFOIIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIbHBIE  PEaKlUM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEILHOU peaKuuu. CocraBnenue ypaBHEHUI



OKHCIIUTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUMHd C  HCIOJIb30BaHUEM  METOJa
AJIEKTPOHHOI' 0 OajlaHca.

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINUI. DIIEKTPOIUTHI U HEANEKTPOIIUTHI.
Kartnonsl, annonsl. MeXxaHW3M IHCCOLMALMU BEIIECTB C Pa3IWYHBIMU BHIAMH
xuMHuueckoi cBs3u. CreneHs aucconuanuu. CUibHbIE U ClIa0ble AJIEKTPOIUTHIL.

Peakunu noHHOro oOMeHa. Y ciioBusl MpOTEKaHUs Peakuil HOHHOTO 0OMEeHa,
IOJIHBIE M COKpPAIIEHHBIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBA KHCIIOT,
OCHOBAHMM W cCcOJell B CBeTE MpPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconnanuu. KauecTBeHHbIEC peakiiuu Ha HOHBI. [IoHsTHE O THAPOIM3E COEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJJIOB M HEMETAUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(xmopuga HaTpus), UCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW pEeaklHnH
OT BO3ACHCTBUS pa3iIMUHBIX (PAKTOPOB, MCCIENOBAHUE DJIEKTPOIPOBOAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEN U COJeH
(BO3MOXXHO  HCHOJB30BAHHE BUJEO  MATEPHAJIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIJCIEHHE Ta3a, oOpa3oBaHHE BObl), OIIBITOB,
WUTKOCTPUPYIOIIUX  NPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIUMH HAa HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX coeMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (PU3MYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMHMYECKHME CBOWCTBA Ha IIpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalaMy, HEMETalUlaMH, IIeJlo4aMu). XJIOPOBOJIOPO/I.
ConsHas KucimoTa, XMMHUYECKHE CBOMCTBA, IOJIYyYECHHE, NMpUMEHEHHE. [lericTBue
XJIOpa M XJIOPOBOAOpPOZA Ha OPraHM3M 4YeJoBeKa. BakHeWlune XJIOpuabl U HX
HaXO0XJCHUE B IPUPOJE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeneHu OKucieHus. CTpoeHue u (U3HYECKHe CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPO/Ia U Cepbl. AJIJIOTPOIHbIE MOIU(PUKALIMUA KUCIOPOIa
U cepbl. XUMHUECKHE CcBoWcTBa cepbl. CepoBOIOpOA, CTPOEHUE, (pU3HUecKue U
XUMHAYECKUE CBOMCTBA. OKCHUABI CEpPbl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quanueckue U XUMHYECKHE CBOIlcTBa (00mIME Kak
Npe/CTaBUTeNsd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluHu,
JeXalie B OCHOBE IMPOMBIIUIEHHOTO Croco0a MONy4eHHUs CEpHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CEpHOM KUCIOThI, KAYECTBEHHAS peakUus Ha



cynb(dar-uon. Haxoxxnenue cepbl U €€ COCIMHEHHH B TpuUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’XKAIOIIeH cpeAbl COCNUHEHUSIMU Cepbl (KUCIIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIEHHA. A30T, paclpOCTPaHEHHUE B NPHUPOJE,
bu3nUeckue U XuMHIeckre cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(du3MYecKre 1 XUMUYECKHE CBOMCTBA, MOJydyeHue v npuMeHeHnue. Conu aMMOHMS,
uXx (U3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THasi KHUCIOTa, €€ MOIy4yeHHe, (PU3NYECKHEe U XUMHUYECKHE
cBOiicTBa (0OIIME Kak TMpEeJCTaBUTENS Kiacca KHUCIOT U chenugpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
yAoOpeHuil. XuMHUYECKOE 3arpsi3HEHHE OKPY KaIOIIEeH Cpelibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAHM, 3arpsA3HEHHE BO3/ayXa, MOYBHI U BomoéMoB). docdop,
altoTponHeie Moaudukanuu (ochopa, huMUEeCKHe M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUYECKUE CBOMCTBA,
nostyyenue. Mcnonas3oBanue GpocdaToB B KAUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKUCJICHUS.  YIJIEepoA,  aUIOTPOIHBIC
MOAM(UKALIMKM, PACHPOCTPaHEHHUE B MpUpoAe, (U3MUYECKUE U XHUMHUYECKHE
cBorictBa. Ancopouusi. Kpyrosopot yriepoaa B mpupojse. OKcuibl yriepojaa, ux
bu3nYecKue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHUE. DKOJIOTHYEeCKUe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yriepona (IV), rumore3a rino0ambHOr0 NOTEIUVICHUS KIUMara, MMapHUKOBBIN
s dekrt. YronbHas KuciaoTa ¥ €€ coliv, UX (PU3NYecKue U XMMUUYECKUE CBOMCTRBA,
noJiydeHue W TnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIIbCKOM
XO3sICTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIUIIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HeDTh),
NPOIYKThl WX mepepaboTku (OEH3UH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH Ba)KHBIX BEUIECTBAX: KUPAX, O€IKax, yriaeBoAax — U UX
polii B KM3HH 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOICTBA, IOJy4YEHHE H
npuMenenue. CoenuHeHus: KpeMHusi B npupojge. OOmme mnpeacraBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHE B
ObITYy, B MPOMBIIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO HMCIOJIB30BaHHS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yuYeHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSHON KUCIOTHI,
MPOBE/ICHNE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI M HAOIIO/IEHNE TTPU3HAKOB
UX TMPOTEKAaHUS, OMBITHI, OTpa)karolue (pU3nYecKkne U XUMUYECKHUE CBOWMCTBA
raJlIoreHOB M WX COEAUHEHUM (BO3MOXKHO HCIMOJb30BAHUE BHUIEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpUAOB (TAJOTE€HUJOB), O3HAKOMJIEHHUE C
oOpaslamu  ceppl W €€  CcOeaUHEHUsSMHU  (BO3MOXKHO  HCIOJB30BAaHHE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Tpollecca OOYyIIMBaHUS caxapa MoJ JIeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, M3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, POBEJECHUE KAUECTBEHHON PEaKlMK Ha Cyab(dat-
WOH W HaOJIOJieHHWE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, (Gochopa M HUX COCAUHEHHH (BO3MOXKHO MCIOJb30BaHUE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3yYEHHE CBOMCTB aMMHakKa, IPOBEACHHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (ochaT-uoH U U3yYCHHE NMPHU3HAKOB
UX NPOTEKaHUs, B3aUMOJIEUCTBUE KOHLICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCITI0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHHE Moenen
KPUCTANIMYECKUX PpEIIETOK anMasza, Trpaduta, ¢yiiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIAEM U
YCTPONCTBOM MPOTUBOTras3a, MOJyuyeHUEe, COOMpaHUe, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJEHUE KAaYeCTBEHHBIX PEAKIUM Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTallJIbl U UX COETUHEHUS.

MeTaJsibl 1 MX COeIMHEHUS

OO0m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHe METaIoB. MeTainueckasl CBA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKAa.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHUi MetaiioB. Ou3nyeckne U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CrocoOBl TONy4YeHUs: MeTawioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenounsie MeTaiuibl: noyioxkeHnue B [lepuoguueckoil cucteMe XMMHUYECKUX
snementoB JI. M. MeHaeneeBa, CTpOCHUME MX aTOMOB, HaXOXKJICHUE B MPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kaius). OKCuabl U



TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe IIeNOYHBIX METAUIOB U HX
COEeIMHEHU.

IllenoyHO3eMENbHBIE METAIBI MAarHMl W KaJbLUi: IIOJIOKEHHE B
Ilepnognueckon cucreme xuMuueckux dineMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3ndecKkne 1 XUMHIECKUE CBOMCTBA MarHus
U Kajplus. Baxuelmme coelWHEeHUs KaublUs (OKCHI, THIPOKCHUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHHUS!.

AuroMuHUN: ToN0keHue B [leprnoinueckor CUCTeME XUMHYECKHUX 3JIEMEHTOB
JI. . MenaeneeBa, CTpoeHUE aroma, HaxoxxjaeHue B mpuponae. duszudeckue u
XUMUYECKUE CBOMCTBA altOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoil cucreme XuMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAXOXJAE€HUE B mpupoae. Pu3nyeckue u
XUMUYECKHe CBOMCTBA xene3a. Okcuibl, rupokcuibl 1 cou xxenesa (II) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMHU, H3y4YE€HHE PE3YyJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpUs C BOJON (BO3MOXHO UCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS XKEe3a B KUCIOPOJIE
(BO3MOXHO  HCIOJNB30BAHHWE  BHUJIEOMATEPUAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMii HA WOHbI: MarHus, KaJblUs, ATIOMUHUS, IMHKA, JKelie3a
(I1) u xenesza (II1), meau (1), HabmrogeHUE U ONMKMCaHUE MPOLIECCOB OKPAITMBAHUS
IJJAMEHH MOHAaMU HATpusl, Kalusgd ¢ KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCClleJOBaHHE aM(DOTEPHBIX CBOMCTB TUAPOKCH]IA ATIOMUHHUS
Y TUJIPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAbHBIX 3a]1a4 10 TeMe «Baxueimue
METaJUIbl U UX COCTUHECHUS.

XuMHS M OKPYXKAKOLIAA cpela

BemectBa u marepuanbl B IMOBCEIHEBHOM >KM3HM yenoBeka. be3omnacHoe
HCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObITy. [lepBas momornis npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karomled cpeabl (MpeaenbHas I0ImycTUMast
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb Xxumun B perieHun 3K0JI0TMYECKUX
npoOiaem.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpasioB MaTepuasoB (CTEKJIO, CIIaBbl METAJLIOB, MOJUMEPHBIC
MaTepHualbl).

Mesicnpeomemmuoie ceazu



Peanuzanus MeXOpeIMETHBIX CBsI3€d MPU U3YYEHUH XUMUHM B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W TOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJI OTJAEIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYUYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIE TMOHSTHUS: HAy4YHBIM (DaKT, TUMoOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUPUKaLUs, MEePUOJIUYHOCTb, HAOJIIOJEHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MapPHUKOBBIN
3 deKT, TEXHONIOTHS, MaTEPHUAIIbI.

dusznka: marepus, aTroM, DdJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH],
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUYECKUN 3apsiji, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIITUNYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYUHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, apixanue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBRA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE TOPOJIHI,
M0JIE3HBIE UCKOIAaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOyYeHHMs] XUMHUU B €JIMHCTBE y4eOHOU H
BOCHUTATEIILHON AECSATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUICKUMHU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B
oOIecTBe MpaBUJIaMd M HOPMaMHU IMOBEJEHUS M CIHOCOOCTBYIOT IpoIleccam
CaMOTO3HaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0YYarOIIUXCS.

JIuyHOCTHBIE ~ pe3yibTaThl  OTpaXalOT  TOTOBHOCTb  OOyYaromMUXCs
PYKOBOJACTBOBATbCSI CUCTEMOW TO3WTHBHBIX LEHHOCTHBIX OPHUEHTALMHA W
paclIMpEHUE OIbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIEAUI0, NMOHWMAaHUS 3HAYEHUS XUMHUYECKOM HAyKH B KHU3HU
COBPEMEHHOTr0 O0OIIEeCTBa, CIOCOOHOCTH BIANETh JOCTOBEPHOU WHGpOpMAIME o
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEATETbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW AESTEIBLHOCTH MpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBHINOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YeOHOU MESITeIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEAECHHE W TOCTYIIKM CBOMX TOBApUILEH C MO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEUIECTBE U XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABISIOLINE
OCHOBY JIJI1 TTIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJHOM CPENOU, O POJIM XUMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIC MOTHUBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU IO
XUMHH, HEOOXOJHMMBIC NJii OOBSCHEHHMS HaAOII0JaeMBIX IPOICCCOB W SBJICHUH,
NO3HABATENIbHOM, MH(OPMAIMOHHOW M YHMTATENbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Yy4YEeOHBIMH TEKCTaMM, CIPAaBOYHOMU



JUTEPATYPOM, JOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M T[O3HAHWIO, JII0OO3HATEIbHOCTh, TOTOBHOCTh H
CIOCOOHOCTH K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEIOBATENIbCKOU
JeSITENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHsS OOy4YeHHUS B
JlaJbHEUIIIEM

4) popmMupOBaHMS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUU U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUSI),
HEOOXOJIMMOCTH  COONIOJICHUs] TMpaBuil O€30MacHOCTH TIpU  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaibHOMN KU3HH;

5) TPyA0BOr0 BOCIIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3YUYEHHUI0 TIpodeccuii 1 TpyJa pa3aIuyHoro poja,
YBOKEHHE K TPYIAy M pe3yibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE MPUMEHEHHS TPEJAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBHIOOP
WHUBUyJIbHOW TPAGKTOPUU MPOAOHKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIenHon npodeccuoHanbHON IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH I[€Je€CO00pa3HOE OTHOIICHHE K MPUPOJIE€ KaK HCTOUYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, TIOHUMAaHHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKOMy M TCHUXHYECKOMY 3/I0pOBbIO, OCO3HAHHE IIEHHOCTH COOJIOIACHMUS
npaBmI 0€30IMIACHOTO MOBEACHUS IPU padoTe C BEIIECTBAMHU, A TAKXKE B CUTYyaIUsX,
YIPOXKAIOIIUX 3I0POBBIO U KU3HU JIHOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4YaeMble NPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHOU CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTMYECKOM  KyJNbTYphbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMUECKUX MPOOJIeM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe wMmeTanmpeAMETHBIX pE3yJbTATOB BBIJICISIOT 3HAUYUMBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIEHAYYHbIE TMOHATHUS (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



Hay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIE YUeOHbIE NEUCTBUA (ITI03HABATEIbHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIe 0OOecrneuyuBalOT (popmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBJICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjoruueckue 1elicTBUA:

YMEHHS HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUHU
3HAHUMU: PACKPBHIBATH CMBICT XHUMHUYECKUX MOHSATUN (BBLIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTAaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSTUSMH), UCIOIb30BaTh
HOHSTHS JIJIs1 OOBSICHEHUS! OTJECNbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
YCTaHABJIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, I€TyKTUBHBIE, [10 aHAJIOTHN),
JienaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATH B TIpOIlecCe€ TO3HAHMWS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEeMEHTa), XUMudeckas (opmyla U ypaBHEHHE
XUMUYECKOW peakluu — MpU PElIeHUH Y4eOHO-TI03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABIAThL U XapaKTepU30BaTh CYIIIECTBEHHBIE
MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaAKITUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MIPOTUBOPEYHS B U3yUaEMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejibckue JeCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyeCTBE OCHOBBI I (OPMUPOBAHUS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMNbITa MO ITUIAHUPOBAHUIO, OPraHU3ALMU M MPOBEIACHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJbTar, POpMYIUPOBATH 00OOIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIIATh OTYET
0 MpOJIENIaHHOM padoTe.

Pabora ¢ undgopmanmei:

yMEHUE BBIOHMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
pPa3IMYHBIX BUJOB U (POPM MPEJICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nmocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJO0CTOBEPHYIO MHPOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
UH(GOPMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHHUS
y4eOHBIX W TIO3HABATENBHBIX 3a7a4 OMpeNeIEHHOTO THITA, MPUOOPETEHHNE OIbITa B
o0nacTd HMCHOJB30BAaHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaZICHHE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENBFHO BHIOUPATh ONTUMAIBHYIO (pOpMyY MpeAcTaBieHus] UHPOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOKHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHALUSAMU;

yMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBATh B Ipolecce Yy4deOHOHl u
UCCJIEIOBATEIBCKON JESATENBbHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa Ha COCTOSIHME OKPYXKAIOIIeH MPHPOIHOM
Cpelibl.

KoMMyHuKkaTHBHBIE YHHBepPcalbHble YueOHbIe el CTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe auajgora U (Wiu) JUCKYCCHH) TIO
CYHIECTBY  OOCYyXJaeMoil  TeMbl, (OPMYJIUPOBATH CBOU  MPEIIIOKCHHS
OTHOCHUTEIFHO BHITIOTHEHUS MPEJIOKEHHOM 3a/1a4H;

YMEHHUS ~ OPEJICTaBISATh  MOJY4YEHHBbIE  pE3yJbTaThl  [O3HABATEIHHOU
JESTENbHOCTY B YCTHBIX W THCbMEHHBIX TEKCTaX; [eiaTh MPE3CHTAILUIO
pEe3yJIbTaTOB BBHIMOTHEHUS XUMUYECKOTO JKCIepUMEHTa (J1abopaTOPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIMIECTB, Y4EOHOTO MIPOEKTA);

yMEHHUSI Yy4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM M MCCIENOBATENIbCKOM  NEATENbHOCTH  MpU  PEHICHUU
BO3ZHUKAIOIIKUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uuui (00CyxkaeHusl, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPJAHHALIMS
COBMECTHBIX JEWCTBUH, ONpelNelIeHue KpPUTEpUeB IO OLEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe IeiicTBUA:

YMEHHE CaMOCTOSATEIbHO OMPEICNATh LENH ESTEIbHOCTH, IJIAaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATebHOCTh, BBIOMpaTh Hanbosee F3hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJSTh WU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM MNPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJy4YEHHUS! HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEaKIHUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPeIjlaraeMble B YCIIOBUH 3aJaHHIA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaepalbHON padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOMIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCTBHUH, crenuduueckue JUId MPEeIMETHOM 00JacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH IO  TOJYYEHHI0 HOBOTO  3HAHUSA, €ro HWHTEPHpETaIuH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoHiry oOyuenus B 8 kj1acce rnpeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BELIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10JIs1 XUMHUYECKOT0 3JIEeMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCIICHHUS, XUMHUYECKasi peakius, KiacCu(UKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIoKEHUs, PEAKIMU 3aMEIICHUs, PEeaKIuu
oOMeHa, 3K30- ¥ SHIOTEPMUUYECKUE PEaKIIUU, TETUIOBOM PPEKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOWTalb, PAAUYC
aTOMa, XMMHYECKasl CBS3b, MOJIIPHAS M HEMOJSAPHAs KOBAJIEHTHAS CBS3b,
MOHHAs CBs3b, MOH, KAaTHOH, aHWUOH, PAcTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHSATUN U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUH BEIIECTB U X MPEBPAIICHUI;

e HCIMOJBH30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUI XUMHUUYECKUX PEAKIINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCJECHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHU IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT M HOHHAasA) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMbIc [lepuomnueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAHHE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MOJOKEeHUs B llepmoanueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrapo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMM4HYO Qopmy Ilepuomnyeckoit
CUCTEMBbl XMMHMUYECKUX DJJIEMEHTOB: pa3iau4aTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodouynas noarpynna (b-rpynna)», mansie u
OOJIbIlIME TEPUOJbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HMEIOTCA B
tabmuie «llepuognueckas cucrtemMa XuMmH4eckux diaemeHToB [J[. U
MeHneneeBa» ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yucio 3JIEeKTPOHOB
U pacrpeeieHle UX MO SJIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTraHWYCCKHE BEIIECTBA,
XUMHUYECKUE PEAKIUU (TI0 YUCIIy W COCTaBY yYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeTIOBOMY (D PeKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasl ONMUCAHUE MMPUMEPaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpALIEHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTOo »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINH;

MPUMEHSTH OCHOBHBIEC OIEPAIlMH MBICIHTEIBHON JACATEIBPHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3alluio, KiIacCu(UKamuio,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHYECKHX pPEaKIHi, €CTECTBCHHO-HAYYHBIC METObI
MO3HAHUSI — HAOJNIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCICPUMEHT
(peasibHbBI U MBICIICHHBIN);

ClIeoBaTh  NpaBWIaM  T[OJIb30BAaHUS  XMMHYECKOM  MOCYION U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKXKe IIpaBWIaM OOpaIlleHHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU 10 BBIMOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TMOIYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeleCcTB (BOJOpOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM I0JIEW PaCTBOPEHHOTO BEILIECTBA,
IJIAHUPOBAaTh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIOT C MTOMOIIBIO WHIUKATOPOB
(;makmyc, heHondTanenH, METHIIOPaHXK U JPYTHe).

K xoniy oOydenus B 9 kj1acce npeIMeTHbIE PE3ybTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHU:

pPaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, IMPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakuuu, MOJb,  MOJISIpHBI ~ 00BEM,  pacTBOp,  AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, JJIEKTPOJIMTHYECKAS] JUCCOLMALNS, PEaKUUH HOHHOIO
oOMeHa, Karaau3atop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBHUTENb, OKHUCJIEHWE U  BOCCTAHOBJICHHE,
ajutotponusi, aMm(GpOTEpHOCTh, XUMHUUYECKasi CBs3b (KOBAJICHTHAsi, MOHHAA,
METAJTMYECKAsl), KPUCTAJUIMYECKAsT PEHIETKAa, KOPPO3Us METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKUHUH, NPEAEIbHO JOIyCTUMAas
koHueHnrtpanus [TJIK Bemniectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHATHH U
MIPUMEHATH 3T MOHITHUS MPHU ONIMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBlieHUS (HOpMyI
BEILECTB U YPABHEHUI XUMHUUYECKUX PEAKIINIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHYECKUX 3JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAMNICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEIUWHEHUW 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, META/NIMYECKas) B HEOPTaHMYECKHX
COCIMHEHUSX, 3apsi]l MOHA M0 XUMHYECKON (opmyJsie, XapakTep Cpeibl B
BOJIHBIX PacTBOPax HEOPraHWUYECKUX COCAUHEHHH, THIl KPUCTATUIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBAaTh M XapaKTEPU30BAThH
TabnuuyHyto (popmy Ilepuoanmdeckoit CUCTEMBbl XHMHYECKUX 3JIEMEHTOB:
paziuuath MOHATHS «rJ1aBHas noarpynna (A-rpynma)» U «mnoOo4yHas
noarpynmna (b-rpymma)», Maneie u OoJibIlIME TEPHOJIbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKOM Taliuie,
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHHSI  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sijapa, oOIIee 4YUCIO DJJIEKTPOHOB W
pacmpeneseHue WX IO DJIEKTPOHHBIM CIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEAUHEHUU B
npeenax MaJIbIX MEPUOJIOB U TIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHUIO CTENEHEW OKUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOHME W CHEU(pUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAsi OINHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMUYECKHUX PEaKINM;

COCTaBJSAITb YPABHEHUS JJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUHA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIiBaTh CYIIHOCTh OKHCIWTEIBHO-BOCCTAHOBUTENBHBIX —PEaKIIMd
MOCPEACTBOM COCTaBIICHHS 3JEKTPOHHOTO OanaHca STHUX PEeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXHOCTU TIPOTEKAHHMSI XUMHUYECKUX IMPEBPAICHUN B PpPa3IMYHBIX
YCIIOBUSIX;

BBIUMCISTH OTHOCHUTENIBHYIO MOJEKYJIAPHYI0 W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO [OJII0 XHMHUYECKOrO »JJIeMEHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coON0JaTh  MpaBuja  IOJIB30BAHUS  XMMHUYECKOM  IMOCYyJAOM U
nabopaTopHbIM  00OpYy/IOBaHMEM, a TakKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMU IO BBIMOJHEHUIO
71a00paTOPHBIX XHMHUYECKHX OMBITOB IO TOJYyYEHHUI0O U COOMpPaHUI0
ra3000pa3HbIX BEHIECTB (AMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIUM, TOATBEPKIAIOMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OPOMU/I-,
noauz-, kKapoonat-, ¢ocdar-, cuiMkar-, cyiabdar-, TUIPOKCUA-HOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHUUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTENIbHON JESTEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHUCTEeMaTU3AINI0, BbBIABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0ZICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peasibHbId U
MBICIICHHBII ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJsnyecTBO 4acoB
Ne HaunmeHnoBanue pasjaeios 1 DJieKTpOoHHBIE (HU(pOBLIE)
n/n TeM NPOrpaMMbl Bcero Konrpoabiisie Tpakriteckie o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
MPAKTUYECKOU JIeITEIHbHOCTH https://m.edsoo.ru/7f41837¢
YyeJloBeKa
12 BemecTtBa 1 xuMuueckue 15 1 bub6anoreka I[IOK
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20
Pasnen 2. BaxkHeililue npeacTaBuTe 1 HEOPraHM4eCKNX BelecTB
)1 Bosnyx. Kucnopon. Ilonstue 6 bubnuoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonarue o kucinorax 2 1 bubnuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | 1 bu6mmorexa [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pa3znea 3. Ilepuoguveckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3jeMenToB /[. U. MenpaeseeBa. CTpoenne aToMoB.

Xumuueckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PCAKIIUH

3.1

Ilepuoanyeckuil 3aK0H U

7

bu6mmoreka [JOK



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

[Tepunonnueckas cucrema
XUMUYECKHX dj1eMeHToB 1. .
MengeneeBa. CTpoeHHe atoMa

https://m.edsoo.ru/7f41837¢

Xumudeckas CBSI3b.

bubmuoreka IHJOK
3.2 OxucnnTessHo- 8 httDs://m.edSO(L).Iru/ 7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIINU
Bbubanoreka IHOK
Hroro no pasniery 15 httns://m.edsocl)_.[ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME



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

9 KJIACC

KosanuecTBo yacos DJICKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM ugposbie
Ne i/t padt KonTpoabHbI IIpakTHyeckue (uirpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XuMH4yecKne peakmum
. bubmuorexa [IOK
[ToBTOpEeHME U yriayOieHne 3HaHu|
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca p
bu6mmoreka [JOK
OcHOBHbIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peaxiuit P
DNEKTPOIUTUYECKAS JUCCOLUAIIS bubmotera [IOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41a63
XUMHUYECKHUE PEAKIIMU B PACTBOpAX 6
Uroro no pazneny 17
Paspnen 2. HemeTa/uibl M X COeIMHEHUS
bubmnoreka IIOK
OO01mas xapakTepuCcTUKa XUMUYECKHIX
2.1 4 1 https://m.edsoo.ru/7f41a63
aneMeHToB VIIA-rpynmel. ["aioreHst p
OO0mras XxapakTepruCcTUKa XUMHYECKUX bubnnorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIIUHCHUS 6
OO6m1as XxapakTepruCTUKa XUMHYECKUX bubmmoreka [JOK
2.3 anemeHToB VA-rpynmsl. A3ot, hpochop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIIUHCHUS 6
OO61mas xapakTepuCTUKa XUMUYECKIX bubmmoreka [JOK
24 8 1 2
snemeHToB IVA-rpynmnsl. Yrioepon n https://m.edsoo.ru/7f41a63



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

erMHI/Iﬁ 1 UX COCIUMHCHUA

1IN

Hroro no pazaeny 25
Pasznen 3. Mera/iibl 1 UX COeTNHEHHS
Bbu6mmorexa [JOK
3.1 OO0mIre cBOMCTBAa METAIIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [JOK
32 Bakueiinine MeTallIbl M UX COSIUHCHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pasznen 4. Xumusi u okpy:xamomasi cpeaa
bu6mmnoreka [JOK
4.1 BemectBa 1 maTepuainsl B )KM3HU 4EJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
bubmnoreka IIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68



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




IHOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
KosmyecTBo 4acoB JIEKTPOHHBIE
JlaTa
Ne undposBbie
Tema ypoxka KoHTpoIbHBI I[IpakTuyeckue | H3y4YeHH
n/n Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI |
pecypcsbl

1 [Ipenmer xumuu. Poiab XMMUU B )KU3HU | Bbu6mmorexa [JOK
yeJjioBeka. Teja u BemecTrsa https://m.edsoo.ru/ff0d210c

2 [ToHsTHE O METOAX MO3HAHUS B XUMHUHU 1 bubmmorera [JOK

g https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuia

3 paboThI B 1abOpaTOpUU U MPUEMBI | bubnnorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM)

4 Yucteie BemecTBa U cMecu. CriocoObl | Bbu6mmorexa [JOK
pa3esieHusl CMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2

5 «Paznenenune cmeceit (Ha mpumepe 1 bubmmorexa [IOK

a N pHUMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COJIM)»
bu6mmoreka [IOK

6 ATOMBI H MOTIeKY Tb1 ! https://m.edsoo.ru/ff0d2a6¢

- XUMHUYECKHUE 3JIEMEHThI. 3HAKU | bubmuoreka [JOK
(cMMBOJIBI) XUMUYECKHUX IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeic U CIOKHBIC BEIICCTBA 1 bubmorexa HOK

P m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJICKYISIPHOE YUYCHHUE 1 bubmorexa TIOK

YIApHoe y1 https://m.edsoo.ru/f0d2d50
10 3aKOH NOCTOSHCTBA COCTaBa BEIIECTB. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

Xumuueckas popmyina. BameHTHOCTh
aTOMOB XMMHUYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocuTeNnbHAs aTOMHAs Macca. bubnnorexa [IOK
OTHOCHTEIIbHAsI MOJIEKYJIIpHAsI Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 107151 XUMHUYECKOTO bu6mmoreka [JOK
3JIEMEHTa B COCIUHECHUH https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemiecTBa. MoJib. bu6mmoreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBJICHUS. bubmuorexa [JOK
XUMHYECKasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku U yciaoBus MPOTEKaHUSA bubnuorexa LIOK
15 N
XAMHUYECKUX peakIui https://m.edsoo.ru/ff0d3al 6
16 3aK0OH COXpaHEHUsI MaCChl BEIIECTB. bubnnorexa [JOK
XYUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boraucnenns konndecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHEHHUAM XUMHUECKUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peaKImii
Knaccudukanms XuMudecKux peakiui
18 (coe I/IHq;HI/IH a3JI0KEHUS ’ buommorexa LIOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHMs], 0OMEHa)
M. B. JIoMOHOCOB — y4Y€HBbIN-
19 sHIOuKIoneAUCT. O600meHue 1 bubmmorera [JOK
H AHCT: Hj https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTU3als 3HAHUI
20 Kontponbhas pabota Nel o teme bubnnorexa [IOK
«BeriecTBa U XUMHUYECKHUE PEAKITUID) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. Cocran
21 Bo3ayxa. Kucimopong — simemeHT u bubmorera [JOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
22 DOU3NYeCKNe U XUMHUYECKHE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

KUCJIOpo/ia (peaKIii OKUCICHHS,
ropenue). [lorsTre 006 okcugax

https://m.edsoo.ru/ff0d4614

CrniocoOblI IosTy4eHHs: KUCI0poia B

23 71a00paTOPUU U TTPOMBIIIIICHHOCTH. bubmorexa HOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHune Kkucioposa
TennoBoii 3 PeKT XUMUIECKOI
24 peaKkuuu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUSIX
TomuBo (He(Th, yroib U METaH).
25 3anH3HeI§I/Ie¢];O3I[}},’rX3., CIIOCOOBI Z:ro bubmmorexa [JOK
https://m.edsoo.ru/ff0d4c4a
MpEeAOTBPALICHUS
ITpakTrueckas padora Ne 3 o reme
26 «[lonyuenue u cobrpanue KUCIOPOAa, buommorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €r0 CBONCTBY»
7 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BenecTBO. Haxoxxaenue B npuponae https://m.edsoo.ru/ff0d4dd0
)3 du3nUecKue U XUMHYSCKHIE CBOMCTBA Bbu6mmorexa [JOK
Bojiopoia. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COTAX bubamorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI oTyueHust BOJAOPOa B bubmuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padora Ne 4 o Teme
31 «Ilonyuenue u cobupanue Bo10poJia, bubmmorexa LIOK
N https://m.edsoo.ru/ff0d4{42
W3YYEHHUE €TI0 CBOMCTBY»
1 MossipHblit 00bEM Ta30B. 3aKOH bubnuoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542¢
33 Breruucnenns o0béMa, KoJIMJecTBa bubmuoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
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BElIEeCTBa ra3a Mo ero M3BeCTHOMY
KOJIMYECTBY BEIIECTBA MM 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncienust 00bEM0OB ra30B 110

34 ABHEHUIO pEeaKIMi Ha OCHOBE 3aKOHA bubmorexa HOK
P . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
DOU3NUeCKHE U XUMUYSCKHE CBOMCTBA bubmuorexa [JOK

35
BOJIbI https://m.edsoo.ru/ff0d587a

16 CoctaB ocHoBanuii. [Tonsitue 06 bubnunoreka [JOK
WHIAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachiiieHHbIe

37 1 HEHACHI peHHLII;) acTBOpbl. MaccoBast bubmmorexa [JOK

m PacTBopl https://m.edsoo.ru/f0d5b40
JI0JIsI BEIIECTBA B PACTBOPE
ITpakTrueckas padorta Ne 5 o reme

13 «IIpuroroBiieHue pacTBOpOB C bubnuorexa [IOK
onpeAenEéHHON MacCOBOM 10IeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEIIECTBA»

19 Kontponbnas pabota Ne2 o teme bubnuoreka LIOK
«Kwucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuIpl: COCTaB, KiIacCupUKaIus, bu6mmoreka [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [OK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB

47 OcHOBaHUS: COCTaB, KJIaCCH(PUKAIIHSI, bubnuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHue u XMUMHYECKUE CBOMCTBA bubmuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanus, bubnuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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HonyquHe M XMMHYECKHE CBOMCTBA

bubmnoreka IIOK

45
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATypa,
46 cnocoi(ilf oI )eHI/Iﬂ XI/IMI/I‘IZEKI/IC bubmmorexa [JOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrnueckas padota Ne 6. Pemenne
JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnuoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
48 I'eneTnueckas cBsA3b MEXKIYy KllacCaMu bubnunoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01IeHre U cucTeMaTrU3aIus 3HAaHUHA
t 1 https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 mo teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX bubmorexa [OK
. p https://m.edsoo.ru/00ad9¢la
COETMHEHMI
[TepBbie NOMBITKU KJIacCUPUKATUU
51 XUMUYECKHUX 3J1eMeHTOB. [loHsATHE O bubmmorexa [OK
i https://m.edsoo.ru/00ad9ffa
rpynnax CXOAHbIX HJIEMEHTOB
Ilepuoanyeckuit 3aK0H U
52 [lepnonnueckas cucteMa XUMHYECKUX bubmmorexa [JOK
PHOA https://m.edsoo.ru/00adasS2c
anemenToB 1. M. Menneneena
53 [Tepuonbt TITTBI, TIOATPYIITIBI bubmorexa HOK
PHOJBL, TPYHTIBL, TIOATPYI https://m.edsoo.ru/00ada52¢
54 Crtpoenne atoMoB. CocTaB aTOMHBIX bubnmnoreka [JOK
anep. M3oromnsl https://m.edsoo.ru/00ada342
CrtpoeHnue 371eKTPOHHBIX 000J104eK
. bubmuorexa [IOK
55 aTOMOB 3J1eMeHTOB [lepunonnueckon

cuctemsl J[. YI. Menpaeneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XUMHNYCCKOI'O
9JICMCHTA I10 €r0 ITOJOXKCHHUIO B

bu6moreka [IOK

36 ITepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeHeneeBa
3nauenue [lepuoguueckoro 3akoHa s
57 pa3BuUTHs HAyKu U nipakTuku. [1. . bubnnoreka [IOK
MenneneeB — y4€HBIN, IEAArOT U https://m.edsoo.ru/00ada96e
IpaKJaHUH
DIEKTPOOTPULIATEIBHOCTh ATOMOB bubnuorexa [IOK
58
XAUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbub6morexa [JOK
> Hommas xuireckas cesb https://m.edsoo.ru/00adac34
60 KoBasileHTHas NnoisipHast XUMHU4YECKast bubnnorexa [IOK
CBsI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenmossipHasi XUMHYECKas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneH, okHeneHiA https://m.edsoo.ru/00adae28
63 OKHCITUTENTbHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [JOK
peakuuu https://m.edsoo0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH bubmmorera [TOK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 o reme bubmuorexa [JOK
«Ctpoenue aroma. XUMHYECKAs CBA3b https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O6001ICHHE T bubnuoreka [JOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c¢
67 PesepBHbIil ypok. O6001ICHHE T bubnnoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepsHblil ypok. O6001eHe U bubnuoreka [IOK
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CHUCTCMAaTHU3al sl 3HAHWI

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosanuecTBo yacos DJICKTPOHHBIE
(1]
Jr:{;n Tema ypoka Beern Kontpoabnsie | IIpakTnueckue II/I[:;:GHI/IH :)I;I[()l:ll:())l;:feﬂbﬂble
padoTbI padoThI pecypebr

[lepuoauyeckuii 3aK0H.

| [Iepnonnueckas cucrema 1 bubnmnorexa [JOK
XUMHYECKHX djieMeHToB /I, U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH bubnmoreka [JOK

2 CBOMCTB XMMHUYECKHX HJIEMEHTOB 1 https://m.edsoo.ru/00adb6b
NEPBBIX TPEX NEPUOJIOB 6

3 Knaccuduxkanus u HomMmeHKIaTypa | bubmuotexa [JOK
HEOPraHWYECKNUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunapsl XuMHuecKkou CBS3U U THUIIEI butmmoreka [JOK

4 KPUCTAJUIMYECKUX PELIETOK ! https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 «IloBTOpEHUE U yriybiaeHne 3HaHUHA 1 1
OCHOBHBIX pa3eJIoB Kypca 8 Kiaccay

6 Knaccudukarnus Xxummuaeckux 1 bubnuoreka IIOK
pEeaKLMii 10 pa3IuyHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN

7 peakunu. [IoHsTHE O TOMOTEHHBIX U 1 buGnnorexa LIOK

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

TETEPOTCHHBIX PEAKIIUIX
[TonsiTve 0 XUMHYECKOM PAaBHOBECHH.

g ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1 bubnuoreka [JOK

XUMHYECKOM PCaKuu U MOJIOKECHUC
XUMHYECCKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28¢c
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OXUCITUTEIIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 nccoruanuu. CUIbHBIC U clla0bIe bubmmorexa [OK
g HHAtHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
but6mmoreka [JOK
11 HonHbIe ypaBHEHHS peaKkuil https://m.edsoo.ru/00add44
8
XUMHUYECKHE CBOMCTBA KUCJIOT U bubnuorexa [JOK
12 OCHOBAHMI B CBETE MPEACTABICHUI https://m.edsoo.ru/00add5d
00 AIIEKTPOIUTHYECKON AMCCOIUAIINH 8
XHUMHYECKHE CBOMCTBA COJICH B CBETE bu6muoteka [{IOK
13 npeCTaBIeHUN 00 https://m.edsoo.ru/00add8b
3JEKTPOJUTUYECKON AUCCOLMAIIII 2
Bbubnuoreka [JOK
14 [TonsiTne o runponuse conen https://m.edsoo.ru/00add9d
4
O06o001IeHre U CUCTEMAaTH3 A bubmorexa TTOK
15 . https://m.edsoo.ru/00addd1
3HaHUI
2
[IpakTuueckast pabora No 1.
16 «PelieHne 3KCrnepuMeHTaIbHbIX bubmmorexa [TOK
P https://m.edsoo.ru/00addbfa
3a/1a4
KonTtponbHas padora Ne2 o teme
17 «DNEKTPOIUTUYECKAS] TUCCOLIUALIUS Bubmmorexa [IOK
P g HHALI https://m.edsoo.ru/00addecO
XUMUYECKHE PEeaKIIii B PACTBOPAX)
OO01mas xapakTeprCTUKA TAJIOTCHOB.
18 XI/IMI/I‘ICCKI:/IC CBI())ﬁCTBa Ha pUMepe bubmorexa [JOK
PUMED https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBogopoa. CossiHas KUCJIOTa, bubamnoreka [JOK
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XMMHUYECKHEe CBOICTBA, MOJIyUYeHHE,
IPUMEHEHHUE

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

[Ipaktuyeckas padora Ne 2 o teme

butmmoreka [JOK

20 «HonyquI/I? COHfHOH KHCHOTEL, https://m.edsoo.ru/00ade348
U3ydeHue e€ CBONUCTBY
Brruucnenus no ypaBHeHUSIM

21 XUMHUYECKUX PEAKIUi, €CIIM OJUH U3 Bubmroreia LIOK

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

pEareHToB J1aH B U30BITKE

2 OO01mas xapakTeprCcTUKa SJIEMEHTOB bu6muoteka [IOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(DUKALIUK CEPHI.

7 Haxoxnenue cepsl U €€ coeIMHEHUI bubnmnorexa [JOK
B Ipupoje. XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaopoi, CTpoeHue, bubnmnorexa [JOK
bu3nIeCKUe M XUMHUIECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KHCIIOTA,

25 ¢du3nUecKkre 1 XUMUYECKHE CBOMCTBA, bubmmorexa LOK

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

MIPUMEHEHNE
XHWMHUYECKUE PEAKIIUH, JIEKAIUE B
OCHOBE IIPOMBIIIIEHHOTO crioco0a

2% IOJIYYEHHS] CEPHON KHUCIIOTBI. bubnnorexa [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COETUHEHUSIMU
cepbl

27 Brruucnenue MaccoBOi 1011 BBIXOAA bubnuorexa [JOK
NPOLAYKTA PEAKLIUU https://m.edsoo.ru/00adec8a

)% OO0m1as xapakTepruCTHKA SJIEMEHTOB bu6muoteka [IOK

VA-rpynnsl. A30T, paclipocTpaHeHHE

https://m.edsoo.ru/00adeeab
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B IIpUPOJIE, GU3HUECKUE U
XUMHUYECKHUE CBOMCTBA

AmMHak, ero ¢pusudeckue u

butmmoreka [JOK

29 XHMHYECKHE CBOMCTBA, ITOJIYUYCHUE U
i https://m.edsoo.ru/00adf004
IPUMEHEHUE
[TpakTrueckas padora Ne 3 o Teme
30 «ITonyyeHne amMmmuaKka, U3y4eHHUE €ro bubmorexa [OK
. i > 13YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ hu3nueckue u bu6muoteka [IOK
XAMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanure HUTPATOB U COJIEH
aMMOHUS B KQUE€CTBE MUHEPAIBbHBIX

32 oOpeHuii. XUMHYECKOE bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKaIoLeh Cpebl
COCMHCHMUSIMU a30Ta
®ocdop. Oxcua pochopa (V) u

33 (1)00(?))0 pHaSI KI/Icn(}))Ta (bqnfzn(qezzme u bubmorexa [JOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, MOJTYYEHUE
Ucnonb3oBanue dpocdaTos B

34 KaueCTBE MHUHEPATbHBIX YA0OPECHUI. bubnuorexa [JOK
3arpsi3HeHUE TPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yriepon, pacnpocTpaHEeHHUE B

35 pu z e E)I/ISI/IIzIeCT(II)/Ie 1 XUMUYECKHE Bubmmorexa [IOK

P P e https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcuapl yriepoja, ux Gu3ndecKkue u
16 XHMUYECKHE CBOMCTBA. bu6mmorexa [IOK

Okosornyeckue npooIeMsl,
CBsi3aHHbIE C OKCHJIOM yriepoja (IV)

https://m.edsoo.ru/00adfebe
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but6mmoreka [JOK

37 VYronpHasg KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o Teme
"TTosryueHue yriieKuciaoro rasa. bubnuoreka IIOK

38
KauectBenHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIC TOHATHUS 00
39 OpraHNYECKUX BEIIECTBAX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHMSIX YTJIepoia
40 Kpemunii u ero coequHEeHNS bubmorexa TIOK
P https://m.edsoo.ru/00ae080a
[TpakTrueckast pabora Ne 5. Pemrenne

41 JKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuorexa [JOK
«BaxHueimme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUSD)

Konrtponbhas padora Ne3 no reme
42 «BaxxHenume HeMeTallbl U UX Bubmmorexa I[IOK
https://m.edsoo.ru/00ae0el8
COEIMHEHHUSD)
OO6m1as XxapakTepuCTUKa XUMHUUECKUX
3JIEMEHTOB — METAJLIOB.

43 MerTtannuueckas CBs3b U bubmmorexka [JOK
METAJUINYECKast KPUCTAJUINYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKUe CBOMCTBA
METaJIOB
XUMHUYECKUE CBOWCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUI PSII bubmorexa LOK

P N p https://m.edsoo.ru/00ael156
HaIpsHKEHUI METaJNIOB
45 OO6mue cnocoOb! MOTydeHUs bubmuorexa [JOK

MeTaiuioB. CiuiaBbl. Berauciaenus mo

https://m.edsoo.ru/00ael 156
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YpaBHCHUAM XUMHUUYCCKUX pCaKHHﬁ,
€CJIM OAWH U3 pCarCHTOB COACPKUT
IIPpUMCCU

46 IToHsATHE O KOPPO3UK METAILIOB Bubmmoreia LIOK
https://m.edsoo.ru/00ae1278 |
bu6mmorexa [IOK

47 [lenourpie MeTab! https://m.edsoo.1ru/00ae14b2

43 OKcuabl ¥ TUIPOKCUIBI HATPUS U bubnuorexa [JOK

KaJIus https://m.edsoo.ru/00ae14b2

49 [lenouyHO3eMENBHBIE METAIIIIBI — bu6muoteka [{IOK

KaJbIUH 1 MarHuu https://m.edsoo.ru/00ael 5e8

50 Baxneime coequHeHNS KaJIbIUI bubmorexa TTOK
https://m.edsoo.ru/00ael5¢e8

51 O06o00mIeHNEe U CHCTeMaTH3AIHS

3HAHUU
JKEcTKoCTh BOJBI ¥ CIIOCOOKI €€ bu6nuorexa [JOK
52
YCTpaHEHUSI https://m.edsoo.ru/00ac1886
[Ipaktrueckas pabota Ne 6 o Teme
53 "YKEcTKOCTh BOIBI U METOMEI €€ bubnnotexa LIOK
" https://m.edsoo.ru/00aclae8
YCTpaHEHHUSI
. bubnuorexa [JOK
>4 Aol https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHA U bubnuoreka IIOK
55
THAPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK

> Aeneso https://m.edsoo.ru/00ae1d86

57 OKcuabl, THIPOKCHUIBI U COJIU KeEJe3a but6mmoreka [IOK

(I1) m xxene3a (III) https://m.edsoo.ru/00ae35¢6

58 O0001IeHrEe U cCUCTEMAaTH3 Al
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3HAHUH

[Tpaktrueckast padora Ne 7. Pemenne
JKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME

bu6mmoreka [IOK

> «Baxuneimme MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHHSD)
Boruncnenus no ypaBHEeHUsIM
XUMHUYECKUX PEaKIIHii, €CJIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnuoreka IIOK
COZIEPKUT IpUMecH. Brranciaenus https://m.edsoo.ru/00ael1750
MacCOBOH JIOJIH BBIXOJIa MPOIYKTA
peakuuu
61 O06o0011eHNE U CUCTeMaTH3AIHS
3HAHUU
KonrtponsHas padora Ne4 o reme
62 «BaxxHenmme MEeTaJlIbl U UX
COCJTUHEHIIS)
BemectBa u maTepuainsi B bubnuoreka [JOK
63 .
TOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHYECKOe 3arpsi3HeHUE bub6mmorexa [IOK
OKpY>Kalolle cpeapbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perennn bubnmoreka [JOK
9KOJIOTHUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
Pesepsuelit ypok. O60011eHue u bubnmoreka [JOK
66 .
CHUCTEeMAaTH3aIMs 3HAHUM https://m.edsoo.ru/00aec0d0a
67 PesepsHrlil ypok. O60011eH1e 1 bubnuorexa [JOK
cUCTEMaTH3allus 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001I€HNE U bubnnorexa [JOK

CHUCTCMAaTHU3all sl 3HAHUM

https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ae3de8

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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