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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBINONHSAS (GYHKIUM OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKONW COCTABIIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE MPUOOPEN TaKUE I, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KJIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPY’KaoIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OO1ee 9nciio 9acoB, OTBEACHHBIX ISl M3YYCHHs] XMMHH HAa YPOBHE OCHOBHOTO
oOmero obpaszoBanusi, coctaisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 vaca B
HeJeno0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIETIO).

COJEPXAHUE OBYUYEHUA
8 KUIACC
IlepBoHaYyajibHbIE XUMHYECKHE IOHATHSA



[Ipenmer xumuun. Poib XMMUM B )KU3HHU YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena wm BemjectBa. du3nMueckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAss aTOMHas —Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUU.

KommuecTBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBaHUEM, U3YUCHHE U OIUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTON) SIBJICHUM, HAOMIOACHUE U
ONMKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCUIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3Y4YCHUE CIOCOOOB Pa3JCICHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (PrIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYNCTKH MTOBAPEHHOMN
COJIM, HAONIOJIEHWE W  ONHCaHWE  PEe3yJIbTAaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBO. HaxoxjeHnue kuciopoaa B Mpupojae, (U3NUecKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucimopoaa. CrnocoObl
MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHHE
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMHYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacelllieHHbIE M HEHACBIIIEHHBIE PACcTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie M B XKU3HU 4esnoBeka. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcugoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHui. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHYECKHE cBoMcTBa KHCIOT. Psan aktuBHOcTm MetauioB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nYeCcKUe U XUMHYECKUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus TopeHus (Mokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOgOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  Kaubl[ueM) (BO3MOXHO HCHOJIb30BAHUE BUJIEOMATEPUATIOB),
WCCJICIOBAaHNE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUEe U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U ILEIOYEH,



uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaulaMH, pPEaKkUui HEUTPAIW3ALNH, ITOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHMHYECKHX
aiemenToB JI. WM. MenpgeneeBa. Ctpoenne aroMoB. XMMHMYECKasi CBSf3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METALIbI,
rajoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEPHbIE OKCUIBI
Y THUJIPOKCHU/IBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (opMbl
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. DHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEPHOAA U
TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . WM. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xumuueckass cBs3b. KoBajleHTHas (HoJisipHass M HENOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLIUN
(ropeHue, peakliuu pas3iokKeHHsl, COEIMHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYULIECTBJISIETCS 4€pe3 HCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX



IIOHSATUM, TAK W MOHATHUM, SIBISAIOIIMXCS CUCTEMHBIMM JUISL OTAEJIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, MEePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: Marepus, aToM, OIJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunres, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHWUH CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbIUA W HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJJIeMEHTOB B llepunomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XMUMHUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3auyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatne o karamuse. [loHsTHE 0 XUMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKlUU,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCIUTCIBbHO--BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C HUCIIOJIBb30BaHHCM  MCTOAA
SJICKTPOHHOTI'O OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMAIIMN BEIIECTB C PA3JIMYHBIMHA BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBus NpOTEKaHUs Peakil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JIECUCTBHUS PA3JIUYHBIX (DAKTOPOB, MCCIENOBAHUE 3JIEKTPOIPOBOIHOCTU
pacTBOpOB BEULIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, WIEJI0YEed U COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO  MaTepUaioB), NPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O00pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3ioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIU HAa HOHBI, pEIIEHUE
DKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX cOeIMHEHUS

OOmast xapakTtepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalaM{, HEMeTalllaMH, WIeo4amMu). XJIIOPOBOAOPOI.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
HAaxO0JICHUE B IIPUPOJIE.

Ob6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pu3amyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUeckue W XUMHYECKHE CBOMCTBa (00mIME Kak
IpEeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklluy,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KUCIIOThI, KAUECTBEHHAS! PEAKLIMs Ha
cyiabdaT-uoH. Haxoxaenue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE



3arpsi3HCHUE OKPYKAIONMIEH Cpelbl COCMUHEHUSIMH Cephl (KHCIOTHBIC JOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dbusnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nYecKue 1 XUMUISCKHAE CBOMCTBA, TIOJydeHrue u mpuMeHerne. Com aMMOHWS,
X QU3NYEeCKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOIicTBa (0OIlIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAIbHBIX
yIoOpeHui. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelbl COSTMHCHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B MpuUpone, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOrus. KpyrosopoT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoresa riao6anbHOr0 MOTEIVICHUS KIMMaTa, IapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydieHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupoaHbie HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKTHl WX mepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIILICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKHUpaX, OelKkax, yriieBojgax — U X
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHnmii, ero ¢usnyeckne W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npumeHenue. CoenuHeHHs KpemMHUst B mpupoje. OOuue npenacraBieHus o0
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BAaHUE B
ObITy, B TIPOMBINIUICHHOCTH. BakHeline CcTpouTeNnbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HHU.



Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolue (PU3MUECKHEe U XUMHYECKHE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUH (BO3MOYKHO MCIIOJIb30BaHUE BHIEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa I0J JEeHCTBUEM
KOHLICHTPUPOBAHHONW  CEPHOM  KHCJIOTHI, M3Y4YCHHUE XMMHYECKUX CBOMICTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuy Ha Cyib(aT-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMH a3oTra, (ochopa M HX COETMHEHHM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYECHHE MoZEeNnen
KPUCTAIUTMUYECKUX pemETOK anmasa, rpaduta, (QyjaepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTUBOras3a, MojJydyeHue, coOMpaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE MPU3HAKOB UX NPOTEKAHUs, O3HAKOMIICHHE C
IPOAYKIMEH CUJIMKATHOM IPOMBIIUIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHenIe HeMeTaJuIbl U UX COCTUHEHUSY.

Metayuibl 4 X COeIMHEHUS

OO01ast xapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenzeneeBa u ctpoeHusi aToMoB. CTpoeHHEe MeTauioB. Meraundeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBA MeTaylioB. O0mue
crocoObl Tosy4eHus: MeTaiyioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3alMThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTyH, AIOPAJIOMHHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[leounble mMeTambl: nonoXkeHue B [leproanueckoil cucTeEME XUMUYECKUX
anemenToB . 1. MeHnneneeBa, CTpOGHHE MX aTOMOB, HAXOXKIECHHE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus U Kanus). Okcuasl u
TUAPOKCUABI HATpus W Kanus. lIpuMeHeHue IIeNnoYHbIX METaUIOB M HX
COCIMHEHUM.



[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHW: TOJOXKEHUE B
[lepnoguueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B IIpupojie. Pusnyeckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiblus (OKCUJ, THUIPOKCH, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKIeHHE B mnpupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB J1.
N. MeHnpneneeBa, CTpOEGHHE aroMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuabl U conu xxenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB MKECTKOW BOJBI, IpOllecca TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaUYeCTBEHHBIX PEAKIIMA HAa WOHBI: MarHus, KajblMs, AIFIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiubldgd (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIPOKCHIA AIFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxueime
METAJLJIbI U KX COSTUHCHUSI.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanibl B IOBCEIHEBHOM KHU3HM YeEJIOBEKAa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpaius BemiecTs, nanee — [1/IK). Ponb xuMuu B pelieHnH 3K0JIOTMYECKUX
po0aem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAIOB, MOJIMMEPHbBIE
MaTepHuabl).

Mescnpeomemnmnuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX



MOHSTUN, TaK U TMOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukanus, TMEepPUOAUYHOCTh, HalIro/NeHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®duszuka: Marepusi, aToOM, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, DIIEKTPUUYECKUI 3aps], MPOBOIHUKH,
HOJYIIPOBOIHUKHY, JUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KPUCTAIIINYECKast
peméTka, CIiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHILE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOT'PAMMBI 11O

XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOTpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAIAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT MpoIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINK 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHUE ONbITA ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBBIX JOCTMIKEHHUSIX W OTKPBITUAX MHPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIBbHOCTU NpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4yeOHOM JEeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHHWE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBIISIOLINE
OCHOBY I IOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aUMOCBS3IX YEIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMble Uil OOBSCHEHHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKOM KyNbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4e€OHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM M  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KWU3HU, OCO3HAHUE TMOCIEICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI IPU padOTE C BEILIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MpPeAMETOB (GOPMHUPOBATH IMPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyJIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIB30BAHMSI PA3JINUHBIX [TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UHPOPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMol  TeMbl, (POPMYJIHPOBATH CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTAaTOB BBHIMOJIHEHHUSI XUMUYECKOTO 3KCHEpUMEHTa (1ab0paTOpHOrO OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM  JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUH 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuiecKkue JUisi TpPeAMETHOM o0nacth «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMELICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTMOH, aHUOH, PACTBOpP, MAaccoBasi JOJis1 BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OONbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥ MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIEeHHUE, CHCTEMAaTHU3alluIo, Kiaccu(uKaluio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWIaM  MOJB30BAaHUS  XUMHYECKOM  MOCYyIOH
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBLHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE paBHOBecHe, oOpaTuMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKkUuu, MPEAeiabHO JOIMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIl;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WMOHHAs, METAJUIMYeCKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBAaTh W XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCA B IEPUOJWYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIHUCCOLMAIMU  KHUCJIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHMSI DJIEKTPOHHOTO OajlaHCa ITHX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU [0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



8 KIIACC

TEMATHYECKOE INTAHUPOBAHHUE

Ne
/o

HanmenoBanue pa3znenos u teM
IIPOrpaMMBbI

KommyectBo gacos

Bcero

Kont.pabotsl

[IpakT.paboThI

OnexkrpoHHbie (IU(POBLIC)
o0pazoBaTenbHBIE PECYPChI

Paznen 1. [lepBoHavyanbHble XUMUYECKUE TTOHSATHUS

XuMust — BaykHas 00J1acThb

11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
MPaKTUYECKOM JIeSITeTbHOCTH https://m.edso0.ru/7f41837c
YeJI0BeKa

19 BemecTBa 1 xuMuaeckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edso0.ru/7f41837c

Hroro mo pazueny 20
Paznen 2. BaxHeiinne npeacTaBUTeNIn HEOPTaHUYECKUX BEILIECTB

51 Bosznyx. Kucnopoa. ITonsitie 06 6 bubnuoreka [IOK
OKCHIaxX https://m.edsoo.ru/7f41837c

59 Bonopon.Ilonstue o kucinorax u 8 1 bubnnoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c

53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837c

54 OCHOBHBIE KJIACChI 11 1 1 bu6mmorexa [IOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/7f41837c

Hroro 1o pasneny 30

Paznen 3. Ilepuoauueckuii 3akoH u [leproaunyeckas cucrema xumuueckux saemeHToB Jl. . MenneneeBa. CtpoeHue aToMOB. XUMHUUECKast

cBs13b. OKHCIUTEIBHO-BOCCTAHOBUTEIbHEIC p€aKkuuu

3.1

[Tepuonnueckuii 3aKOH U

7

bu6mmoreka [IOK



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

[Tepuonnueckas cucrema
XHUMHYECKUX djeMeHToB /I, 1.
Menaene-eBa. CtpoeHue aToma

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

Xumudeckas CBI3b.

bu6mmoreka [JOK
3.2 O - 8 1
KHCIMTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKIIUU
bubmuorexa [JOK
nu 15
TOTO O pasAeity https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68 4
9 KJIACC
No HaumenoBanue pasnenos u Komnnuectso yacos DnexTpoHHbIe (IIUPPOBLIE)
/I | TeM IPOrpamMMbl Beero Kont.pa6otel | IIpakr.paboTel | 00pa3.pecypehl
Paznen 1. BemecTBo 1 XUMHYECKHE PEAKITUN
11 | e onommmn panenon | 5 1 Bromiorex LLOK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
19 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoteka [JOK
' XUMHYECKUX PEaKIHii https://m.edsoo.ru/7f41a636
1.3 3;41 eKTpEZH;qu;;iq K 8 1 1 bubmorexa LIOK
' AHCCORHATIL eeie https://m.edsoo.ru/7f41a636
peakiu B pacTBOpax
Uroro no pazgeny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3nen 2. HemeTtayuiel U UX COeIUHEHUS

OO01as xapakTepucTHKa

2.1 XUMUYECKUX DJIEMEHTOB 4 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
VIIA-rpynmsl. ["anoress
OO6m1as XxapakTepucTruKa
59 XAUMHUYECKHUX DJIECMEHTOB 6 bu6mmoreka [IOK
VIA-rpynmsr. Cepa u eé https://m.edso0.ru/7f41a636
COCJIMHCHHMS
OOm1ast xapaKTepUCTHKA
53 XHMHYECKUX AJICMEHTOB 7 bu6mmoreka [IOK
VA-rpynmsl. A3ot, pocdop https://m.edso0.ru/7f41a636
U UX COCIUHCHUS
OOm1ast xapaKTepUCTHKA
54 XUMHUYECKHUX DJIEMEHTOB 3 bubmuorexa [JOK
IVA-rpynmel. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIMHEHUS
Hroro no paszneny 25
Paznen 3. MeTaiuisl ¥ UX COETUHEHUS
. bubnuoreka [IOK
31 Obupse CBOHCTES METALIOR 4 https://m.edsoo0.ru/7f41a636
3.9 Bakneiinie MeTajibl U UX 16 bu6mmoreka [IOK
COETMHEHUS https://m.edsoo.ru/7f41a636
Hroro 1o pasuery 20
Paznen 4. Xumus u okpysxaromas cpena
41 BemecTBa u maTepuaisl B 3 bu6mmoreka [IOK

JKHU3HHU 4YCJIOBCKa

https://m.edso0.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

Hroro no pazneny

PesepBHOE Bpems

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB

68



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

ITOYPOYHOE IIVTIAHUPOBAHUE

8 KUIACC
No KosnunyectBo 4yacos Jlara DJIeKTpoHHbIe UG pOBbIE
) Tema ypoka KonTpoabubie | IlpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3yYeHUS
padoThI padoThI pecypcbl
IT .P
L o senonera, | 1 bibnorera LIOK
' https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
5 [TonsiTue o MmeTogax 1 bu6mmoreka [IOK
MIO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
IIp Ne 1 «IIpaBuna paGoTs
3 2;21:02?;?:14 M TPHEMI 1 1 bubnuoreka [IOK
bart https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM
000pyI0BaHUEMY
4 .
, | e |
. pas https://m.edsoo.ru/ff0d26ca
cMecei
ITp Ne 2 «P
5 c;l)eceﬁ (<1<1 fi:ﬂzliim 1 1 bubnuorexa LIOK
P . P https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COMN)»
bu6mmorexa [IOK
6 A 1
TOMBLH MOJICKYIIB! https://m.edso0.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
XUMHYECKHX JIEMEHTOB
8 [IpocTeie U ClOXKHbBIE 1 bubnuotexa [JOK



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

BE€IICCTBa

https://m.edsoo.ru/ff0d2a6c¢

ATOMHO-MOJIEKYJISIPHOE

bu6mmoreka [IOK

9
yUCHHE https://m.edsoo.ru/ff0d2d50
3aKO0H MMOCTOSHCTBA COCTaBa
. X
10| Gopwyns. Bancwmoon Bubmorexa LIOK
pMyTIa, https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHNUYCCKUX
3JICMCHTOB
O
1| waces, Omocnremsmzs BuSmotexa LIOK
) https://m.edsoo.ru/ff0d323c
MOJICKYJIApHasg Macca
M
12 Xﬂajzzziioi(:)H:HGMeHTa B Bubnuorexa LIOK
https://m.edsoo.ru/ff0d350c
COCINHCHUHN
13 KommaecTBo BemecTna. bu6mmoreka [IOK
Momnb. Monsipaas Macca https://m.edsoo.ru/ff0d5230
14 CDI/IBI/I‘-ICCK)I;IC U XUMHUUYCCKUC BI/I6J'II/IOTeKa HOK
ABJICHHUA. AUMHNUYCCKAA
https://m.edsoo.ru/ff0d37fa
peakuus
15 | mpomessmn s BuGmmorexa LIOK
p N https://m.edsoo.ru/ff0d3al6
peakuumn
16 3:1(061-(1: COX)]Z;&HCHI/I:C Ma:CBI Bu 6JII/IOTCKa H OK
B TB. NMHNUYCCKHU
”1 https://m.edso0.ru/ffod3b8s
YpaBHEHUA
Brruncnenus KoandecTsa, Bu6morexa LIOK
17 MaccCHI BellecTBa 1o

YpPaBHCHUAM XUMHYCCKUX

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peaknui

Knaccudukanmst
XUMHYECKHX PEaKIUii

bu6mmoreka [IOK

18 (coemuHECHHMS, PA3IIOKCHHS, https://m.edsoo.ru/ff0d3f34
3aMenieHus, 0OMeHa)

19 M. B. JlomoHOCOB — bu6mmoreka [IOK
YUYEHBIA-3HIUKIIOTICAMCT. https://m.edsoo.ru/ff0d40c4

20 Kp Nel «BemectBa u bu6mmoreka [IOK
XHUM.pEaKIHN) https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech rasos.

91 CocraB Bo3ayxa. Kucinopon bubnuorexa [JOK
— DJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
®u3. ¥ XUM. CBOKCTBA

99 KHCIIOpOJia (peakiuu bubnuorexa [JOK
OKHCIJICHUSI, TOPEHHE). https://m.edsoo.ru/ff0d4614
[TonsiTHe 06 okcumax
Crioco0b! nosyueHust

93 KHCJIOPO/ia B 1abOpaTopuu bubnuoreka [IOK
Y TIPOMBIIIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa

24 Tennosoit a¢ ekt bubnuoreka [IOK
XHUM.PEaKIHH. https://m.edsoo.ru/ff0d4790
TonnuBo (HedTh, yroiab U
MeTaH). 3arpsi3HeHNe bubnnorexka [JOK

25
BO3JlyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS

26 [Tp Ne 3«ITonmyuenue u bubmunoreka [JOK



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

coOupaHue KICIOpoaa,
U3YYEHHUE €r0 CBOWCTBY

https://m.edsoo.ru/ff0d4ae2

Bonopon — anemeHT u

27 MIPOCTOE BEIIECTRO. bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0
HaxoxieHue B mpupoie
du3nyecKrue 1 XUMUICCKHE
28 CBOMCTBa BOJIOPO/A. bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopona
29 [TonsiTe 0 KUCIIOTAX U bu6mmoreka [IOK
COISAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTydeHus bubmmoreka [JOK
BOJIOpO/Ia B 1abopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIp Ne 4 «Ilonyuenue u
31 co%npaHHe Bozzpona bubmmoreia LIOK
o https://m.edsoo.ru/ff0d4f42
U3YYCHHUE €TO CBOWCTBY
39 MounsipHblii 00BEM Ta3oB. bubnnoreka [JOK
3akoH ABOrazpo https://m.edsoo.ru/ff0d542e
Brruncaenus o0néma,
KOJIMYECTBA BEIICCTBA Ta3a
33 IO €ro I/I3BCCTHH(-)IMy bubmorexa LIOK
https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WU
00BEMY
Breruucnenus 00EMoB
ra3oB 10 YpPaBHEHHIO
34 peakiuu Zz OCHOBE 3aKOHa bubmmorexa LIOK
. . https://m.edsoo0.ru/ff0d5708
00BEMHEIX OTHOIIECHUI
ra3oB
35 DuU3NYECKUE U XUMUYECKHUE bubnmuotexa [JOK



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2
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CBOMCTBA BOJIBI

https://m.edsoo.ru/ff0d587a

CocTaB OCHOBaHHUH.

bu6mmoreka [IOK

36 [TousTHe 00 HHAMKATOpAX https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeb.

Hacpliiennsie u

37 HeHachmeHHLIe pPacTBOPBHI. bubmmorexa LIOK

https://m.edsoo.ru/ff0d5b40
MaccoBas 10715 BEILLIECTBA B
pactBope
IIp Ne 5 «IIpurortoBieHnue

38 pacTBOPOB C ONPEIEIEHHOMN bubnuorexa [JOK
MaccoBO# Joei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBAY»

39 Kp No2 «Kwucnopo. bubnuorexa [JOK
Bomopoa. Boga» https://m.edso0.ru/ff0d6342
OKcHUIBI: COCTAB,

40 KJIaCC)II/I(bI/IKaI_[I/I}I bubmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TomyueHnue u XUMHUYECKUE

41 CBOMCTBA KUCIIOTHBIX, bubmuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,

42 KJaccuukanms bubmorexa [JOK

’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tony4yenue n XuMHU4eCKue bubnnorexka [JOK
CBOMCTBAa OCHOBAHMIA https://m.edsoo.ru/ff0d67ca

44 Kwucnotsr: cocras, bu6mmoreka [IOK

Kiaccudukanus,

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa

HOHy‘ICHI/Ie 1 XUMHYECKHUEC

bu6mmoreka [IOK

4 CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

46 HOMEHKJIaTypa, CIIOCOOBI bubmuorexa [JOK
HOJYYEHHUS, XUMHUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
IIp Ne 6. Pemenue skcrmep.

47 3a§{aq «OCHOBHBIE Knaccr:ﬂ bubmmoreia LIOK

. https://m.edsoo.ru/00ad9b7c
HEOPT. COCTUHEHUI
I'enernueckas cBsi3b MEXK
48 KJIAaCCaMH HEOPT. o bubmmoreia LIOK
. https://m.edsoo.ru/00ad9a50
COCTMHEHU N

49 O06o6mIeHne u bubmmoreka [JOK
CHCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00ad9ch?2
Kp Ne3 "OcHoBHbIe KI1acChl

50 H:opFaHI/I‘IeCKI/IX bubamorexa IOK

o https://m.edsoo.ru/00ad9ela
COETMHEHU N
[TepBbie MOMBITKH
51 KJI;)CCI/I duKamn bu6nmoreka [JOK
https://m.edsoo.ru/00ad9ffa
XUMHYECKHUX DJIEMEHTOB.

59 Ileproauueckuii 3aK0H U bu6nmoreka [JOK
[ICX5 https://m.edsoo.ru/00ada52c
[Iepuonsl, rpynisl, bubmuoreka [IOK

53
HOJTPYIIIBI https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CoctaB bubnmoreka [JOK
aTOMHBIX siziep. M30Tormbl https://m.edsoo.ru/00ada342

55 CrtpoeHnue 3JIeKTPOHHBIX bubnuotexa [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

000J10YEK aTOMOB
yneMeHToB [ICXD

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

Xap. XUMHYECKOT0

56 3JIEMEHTA 110 €r0 bubmmorexa [JOK
Honoero & [ICXD https://m.edsoo.ru/00ada824
3nauenue [leprnoandeckoro

o 3a1<0;112<1 I[J:I p;;B;IITI/ISI HayKu Butmorexa LIOK
nuIr THUKU. . .

P .. https://m.edso0.ru/00ada96e
MenpeneeB — y4€HBIN,
mnmegaror u Fpa)K)]aHI/IH
- ?JLGKZPOOTPI/IH::@HBHOCTB Butmnorexa LOK
TOMOB XUMHYCCKUX
https://m.edsoo0.ru/00adaab8
3JIEMEHTOB
59 HouHas xuMudeckas CBsI3b bubmmorexa [JOK
https://m.edsoo.ru/00adac34
K

61 eHoip ee https://m.edsoo.ru/00adaab8
CBS3b

62 CreneHp OKUCICHUI bubmmorexa [IOK

CTICHb OKHCIC https://m.edsoo0.ru/00adae28

68 oo BuGauorera LIOK

64 https://m.eds00.ru/00adb076
peakuu

65 Kp Ne4 «Ctpoenue aToma. bubnnorexka [JOK
XuMmudeckas CBSI3b» https://m.edsoo.ru/00adb486
P i .

66- O(:::g BizzeyzOK bubmuoreka [JOK

68 H https://m.edso0.ru/00adb33c

cUcTeMaTHu3anus 3HaHUU



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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9 KVIACC

KoanuecTBo 4acoB

DJlIeKTpoHHbIe U (pOBbIE

Ne Hara
Tema YpoKka KO]—[TpOJ]])H[,[e HpaKTuquKHe OﬁpaSOBaTe.}ILHLIe
n/n Bceero U3YYeHUS
padoThI padoThI pecypcbl
1 [Tepuonuueckuii 3aK0oH. 1 bu6mmoreka [IOK
I[1CX5 https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B
5 U3MEHECHUHU CBOMCTB 1 bu6mmoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB
;| e
https://m.edsoo.ru/00adb7e2
HEOpPraHWYeCKUX BEIECTB
Bupl xuMu4ueckoi CBS3U U
4 TI/IlfLI KPUCTaJUIMYECKUX 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adbac6
pemeToK
Kp Nel«IIoBropenune n
5 yri1yOJeHue 3HaHUH 1 1
OCHOBHBIX Pa3/eJIoB Kypca
8 KIL.»
Knaccudukanus
6 XHMqu((i:)KHXI;eaKHI/Iﬁ o 1 bubnuorexa LIOK
https://m.edsoo.ru/00adbcb0
pa3IUYHBIM TIPU3HAKAM
[TonsiTHE O CKOPOCTH XHM.
7 peakuuu. [Tonstue o 1 bubnmuorexa [JOK
TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

[TonsiTHE O XUMUYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh

bu6mmoreka [IOK

8 XUMHAYECKON peaKIuu 1 https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBECHs
9 SOI;IZ(;J;I:IZZJII/II;}EI;LHLE bubmorexa LIOK
https://m.edsoo.ru/00adcade
peakiuu
Teopus
10 BJIEKTPOIUTUYECKOMN bubnuorexa [JOK
mucconuanuu. CHIbHBIE U https://m.edso0.ru/00adcd68
cl1a0bIe AIIEKTPOIUTHI
1 HNonHble ypaBHEHUS bubnuorexa [IOK
peakimii https://m.edsoo.ru/00add448
XUMHUYECKUE CBOWCTBA
KHUCJIOT U OCHOBAHMI B
12 CBETe MpecTaBleHu 00 bubmorexa HOK
. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JTUCCOITHAITIU
XHUMUYECKUE CBOKCTBA
CoJIeH B CBETE
13 npeAcTaBiIeHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON
U CCOITAIIUU
14 [TonsTHe 0 rugpoIU3e bubmuoreka [IOK
conent https://m.edsoo.ru/00add9d4
15 O06o0mmeHue n bubmuorexa [JOK

CHCTeMaTHu3alus 3HaHUH

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

IIp Neo 1. «Pemenue

bu6mmoreka [IOK

16 IKCIIEP. 3a1a9» https://m.edsoo.ru/00addbfa
Kp Ne2
17 «DNEKTPOTUTUYECKAS bubnuorexa [JOK
JMCCOIHAITHSL. https://m.edsoo.ru/00addecO
XUMpeaKkuu B paCTBOPAX»
OO611as XxapakTeprucTHUKa
18 ranL([)IreHOBF.) XI/IMI.) CBOMCTBa bubmorexa LIOK
https://m.edsoo.ru/00addfe2
Ha IIpUMepe XJopa
XnopoBogopoa. ComnsiHas
19 KHCJIOTa, XUMUYECKHUE bu6mmoreka [IOK
CBOICTBA, MOJY4YCHUE, https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIp Ne 2 «Ilonyuenue
20 coIJ)IjI\;oﬁ Kncnzzbl bubmmorexa LIOK
. L https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruncienus no
21 yYpaBHEHUSM XUMHUYECKUX bubmuorexa [JOK
peaKIvii, €CITM OJIMH U3 https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO6mras XxapakTepucTruKa bubnuoteka [JOK
asieMeHTOB VIA-rpymisl https://m.edsoo.ru/00ade64a
Annorpomnssie
MO (UKAIIIH CEPBI.
93 Haxoxnenue cepsl u e€ bubnnorexka [JOK

COEIMHEHUH B IPUPOJIE.
XMMHUYECKHE CBOUCTBA
cepal

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBonopo/1, CTpOEeHHUE,

24 (hU3UYECKHEe U XUMHUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcuppl cepsl. CepHas
o5 KHCJIOTa, PU3HYECKUE U bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XUMHUYECKUE PEAKLUH,
JIe)KAIUE B OCHOBE
IIPOMBIIIJIEHHOTO crlocoda
26 IIOJIyYEHUS CEPHOU bubnnorexa [HJOK
KHMCIIOTBI. XMMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOLIEei
Cpellbl COCTMHECHHUSIMHU
cepbl
Brruucnenue maccoBoit
27 JIOJIA BBIXOJ1a TIPOJTYKTA bubmorexa HOK
https://m.edsoo.ru/00adec8a
peaknuu
OO6m1as xap.’JIeMEHTOB
VA-rpynmsl. A3oT,
28 pacnppo};llpaHeHHe B bubmmoreia LIOK
https://m.edsoo.ru/00adeea6
npupoae, Gpuznyeckue u
XUMHUYECKHE CBOWCTBA
Ammuak, ero pusnyeckue
29 u XI/IMI/I‘I,CCKI/IC(I) CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJIy4eHUE U IPUMEHEHHE
IIp. Ne 3 «Ilonyuyenue Bu6morexa LIOK
30 aMMHaKa, U3y4yeHHUe ero

CBOWCTB»

https://m.edsoo0.ru/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A30THas KuCJ0Ta, e

31 (hU3UYECKHEe U XUMHUYECKUE bubmmorexa LIOK
. https://m.edsoo0.ru/00adf306
CBOICTBa
Hcnonb30BaHue HUTPATOB
U COJIeli aMMOHHUS B

32 Ka4yecTBE MHH.y100pEeHUH. bubmumoreka [IOK
XuM. 3arpsi3HCHUE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COCTMHEHUSMH a30Ta
dochop. Oxcun hochopa

33 (V) u docdopnas kucnora, bubmmoreka [IOK
(bu3nyecKre U XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHUE
Hcnons3zoBanue GocdaTton
B KaueCTBE MUHEPATbHBIX

34 y1oOpeHui. 3anI})IBHeHI/Ie bubmorexa LIOK

. https://m.edsoo.ru/00adfc20
MIPUPOTHON CpeIb
dbocharamu
Yraepon,

35 pacrnpoCcTpaHEeHUE B bubnuoteka [JOK
npupoe, Guznveckue u https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA
Oxkcupl yriaepojaa, ux

U3UYECKUE U XUMUYECKHE
36 ?BOI?ICTBa. DKOJIOTHYECKHUe Bu6miorexa LIOK
https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIE C
okcuoM yriepona (IV)
37 YronbHas KUCIIOTa U €€ bubmuorexa [JOK

COJIN

https://m.edso0.ru/00ae006¢



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

[Ip. Ne 4 "TTonyuenue
YTJIEKUCIIOrO rasa.

bu6mmoreka [IOK

38 KauectBenHast peaxiius Ha https://m.edso0.ru/00ae027e
KapOoHaT-MOH"

[TepBoHavYaIbHBIC TTOHATHS

39 00 OpraHMYECKUX bubnmoreka [JOK
BEIIIECTBAX KakK O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIIepo/ia

40 Kpemuuii u ero bubnnorexa [HOK
COCIMHEHUS https://m.edsoo.ru/00ae080a
[Ip. Ne 5. Pemienue skcrmep.

41 3aga4 «Baxueiimme bubnuorexa [JOK
HEMETAIIIBI U UX https://m.edso0.ru/00ae0bf2
COCAUHCHHMS
Kp Ne3 «Baxkneiimue

42 H:MeTaJmLI 1 UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHCHH S
OOm1as xap. XuMm.
3JIEMEHTOB — METAJLIOB.

43 Mer. cBsi3b U bu6mmoreka [IOK
MeTauTnYecKast https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast PELIETKA.
®u3s. CRONCTBA METAJIIIOB
X¥M. CBOIMICTBA METAJIJIOB.

44 DIEKTPOXHUM. P Bubmiorexa LIOK

N https://m.edso0.ru/00ae1156
HaMpsDKEHUH METAIJIOB
OO6mmme crmocoOs! BuGmorexa LOK
45 MIOJIy4YEHUSI METAIIJIOB.

CnnaBsl. Beraucnenus mo

https://m.edsoo0.ru/00ael1156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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https://m.edsoo.ru/00ae1156
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YpaBHEHUSM XUM. pEaKlui,
€CJIM OJIUH U3 PearcHTOB
COJIEPKUT MPUMECH

[TonsiTre o Koppo3uu

bu6mmoreka [IOK

40 METaJJIOB https://m.edso0o.ru/00ael1278
bu6mmoreka [IOK
4 Hlenowste MeTaIEL https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCHUIBI bu6mmoreka [IOK
HATPHS U KaJus https://m.edsoo.ru/00ae14b2
N https://m.edsoo.ru/00ae15e8
50 Baxueiiie coequHeHUs bu6mmoreka [IOK
KaJIbLIUs https://m.edsoo.ru/00ae15e8
51 O060061eHue u )
CHUCTeMaTH3aIrs 3HaHUI
59 JKécTkocTh BOJBI U bu6mmoreka [IOK
CIIOCOOBI €€ yCTpaHeHHUs https://m.edso00.ru/00ae1886
53 IIp Ne 6 "XKécTkocTh BOJIBI bubnnorexka [JOK
U MeTOAbI e€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 J— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOIiCTBa bubnuoreka [IOK
OKCHJIa U THJIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o Keneso https://m.edsi.ru/OanldSG
57 Okcubl, THIPOKCUIBI U bubnmnoreka [JOK

comu xene3a (1) u xenesa

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



https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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(1)

58

O06001IeHNe 1
CHUCTEMATHU3ALM 3HAHUI

59

[Ip Neo 7. Pemienue skcrep.
3anad «Baxxueliniue
METaJIbl U UX
COCIMHCHMUS

bu6mmoreka [IOK
https://m.edso0.ru/00ae3de8

60-61

Brraucnenus 1o
YPaBHEHUSAM XHM. PEaKILIHM,
€CJIM OJIMH U3 PEarcHTOB
IIaH B U30LITKE WUIIN
COECPKUT IPUMECH.
Brrancnenus maccoBoit
JI0JIA BBIXOJ1a MTPOJIYKTa
peakuuu

bu6mmoreka [IOK
https://m.edso0.ru/00ae1750

62

Kp Ne4  «Baxneitmne
METaJIJIBI U UX
COEIMHEHUS»

63

Bemecrtsa u maTepuansl B
MOBCEIHEBHON KU3HU
JeoBeKa

bu6mmoreka [IOK
https://m.edso0.ru/00ae3f50

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpeibl

bu6mmoreka [IOK
https://m.edso0.ru/00ae4270

65

Ponps xumuu B pemreHnn
AKOJIOTMYECKUX MPoOIeM

bu6mmorexa [IOK
https://m.edso0.ru/00ae4270

66-68

PesepBHBIit ypoOK.
O06o0menue n
CUCTEMAaTH3alMsl 3HAaHUU

bu6mmoreka [IOK
https://m.edso0.ru/00ae0d0a
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