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YMK Xwumus, 8 kiace/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmonepHoe obmiectBo «M3matenbcTBo «lIpocBemnienne»

Xumus, 9 knace/ IN'abpuensa O.C., OctpoymoB WN.T'., Cnankor C.A.,
AxrmonepHoe obmiectBo «M3marenbcTBo «lIpocBemnienue

KonnuecTBo yacoB 1o yueOHOMY MpeaMETy 3a YUEOHBIHN ToJ]

B 8 Ki1acce — 68 yacoB (2 yaca B HeJleno), B 9 kitacce — 68 yacoB (2 yaca B
HEJIEJIO).
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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMUsS» B
oOpazoBaTelnbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1aét TpeACTaBICHUE O IENsAX, OOIIeH CTpaTreruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CPEICTBAMHU y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAeT PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpPOBaHUE TIO
pazienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OMNpPEETseT KOJIUYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPrud M 00 SBOJIIONMHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TriI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOOUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B HKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYYEHHH XUMUU OOECHEUMBAIOTCS CHEUU(UKOIM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  sBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOMIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHITHN XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMmbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxonaa Kk e€ uzyudeHuto. CojaeprkaHue CKIIQJbIBAETCS U3 CHCTEMBbI
MNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BAaHbl 1O MPUHIHUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUSA pacCMATPUBAIOTCS HAa OCHOBE ASMIMUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIOIHSS (YHKIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHWe XMMHUU MPOUCXOAMT C MPHUBICUEHUEM 3HAHUUN U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENBHOCTH YEI0BEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a/1aua
y4e0HOro MpeaMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHMM —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
0000IIeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, si3blka HAyKH, B IMPUOOILIEHUH K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIMi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATENbHON M y4eOHO-UCCIEA0BATEIbCKON AEITEIbHOCTH, OCBOCHUH TPABUI
0e30macHOro o0paIieHus ¢ BEIIECTBAMU B IMTOBCEITHEBHOM KU3HHU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— ((opMupoBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aIaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamnpaBJICHHOCTh OOYYECHHMsI HAa CHCTEMaTH4YeCKOe TMPHUOOIICHHE
oOydJarmmXcs K CaMOCTOSTCIBHOW TO3HABATEIBHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— ¢opmupoBaHue oOmmIeH (QYHKIIMOHATBHOW W €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBSCHATh W OIICHWBATH SBJICHHUS
OKpY’)KafoIllero MHUpa, WCIONb3Yysl 3HAHWS W OIBIT, MOJNydYeHHBIC MPH H3yYCHHUH
XUMUH, TIPUMEHSTh UX TPU PEIICHUN TIPOOJIeM B TIOBCETHEBHOW )KU3HU U TPYIOBOH
TeSTEILHOCTH;

— (QopmupoBaHHE y OOyYarOmMXCS TYMaHUCTUYECKUX  OTHOIICHHIA,
NOHMMaHUSl [EHHOCTH XHMHYECKUX 3HAHWUU I BBIPAOOTKH 3KOJOTHYCCKH
I1eJIECO00Pa3HOTO TIOBEJCHUS B OBITY W TPYIOBOW JEATEIRHOCTH B IEJAX
COXpaHEHUS CBOETO 3I0POBbS U OKPYKAFOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUis M HAMpaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3yUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero obpaszoBanus, coctaBiser 136 dacos: B 8 kimacce — 68 yvacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CHUCTEME HayYK.
Tena wm BemectBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyieMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MoOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XMUMHUYECKOTO JIEMEHTA B COCUHECHUH.

KonnuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB O00pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa C KUCIIOTOM) SIBIICHUH, HAOII0IeHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICHCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECEH: ¢ MOMOINbI0 MarHuTa, (UIHTPOBAHUE,
BBIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KucjopoAa B JabopaTOpud W MPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCWJICHHE TapHUKOBOTro 3¢ (dekra, pa3pylieHue 030HOBOTO CIIOsI.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxkaenue Bogopoaa B Ipupoze,
(u3znueckre U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOO0bI nonydeHus. Kuciors
U COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBa BOJAbl. Boma kak pactBopurtenb. PacTBOpBIL.
HacplieHHble 1 HEHACBIILIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpupojJie ¥ B )KU3HU 4YenoBeKa. KpyroBopot BoAbl B MPUPOJE.
3arpsi3HEeHHEe NPUPOAHBIX BoA. OXpaHa U OUKMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. Duszmueckue U XUMHYECKUE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PuU3NYECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktuBHocth MetaiioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa comneil. uzndeckue 1 XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKY KlIacCaMU HEOPTaHUYECKUX COETUHEHU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJEIICHNE COACPKAHNUS KACIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, paclo3HaBaHWE U U3YYEHHE CBOMCTB KHCJIOpOJa, HaOI0eHNE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIOBHUS BO3HHUKHOBEHUS W
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJICHUE ¢ 00pa3aMu OKCUIOB U OTIICAHHE
UX CBOWCTB, IIOJIy4eHHE, COOMpaHHME, pPACHO3HABAaHUE W U3YYECHHE CBOWCTB
BOJIOpoJia (rOpeHue), B3auMoJencTBIe Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCIIOJIb30BaHUE BUIEOMATEPUANIOB), HAOMI0AeHHE 00Pa3I0B BEIIECTB KOJTUYECTBOM
1 ™monb, uccinegoBaHue OCOOCHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOM
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOM JOJEN
PAacTBOPEHHOIO BEILIECTBA, B3aUMOJCIHCTBHE BOJbI C MeTaJlaMH (HAaTpUEM U
KaJbliieM) (BO3MOXKHO HCIIOJIb30BAaHME  BUJIEOMATEpUAIOB), HCCJEI0BaHUE



00pa3IioB HEOPTraHUUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUYEH, U3yUEHUE B3aUMOICHCTBUS
okcuna meau () ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C METaJNIaMH, peaKIui
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJllla JPYTUM W3 PacTBOPA COJU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BakHeHnIne Kiacchl HEOPraHUYECKUX COCUHEHUIN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aMm(pOTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctemMbl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyIiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIbI JIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siep. M3oTonbl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MeHnneneea. XapakTepucTUKa XHMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJIIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoauueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
IpaK/1aHMH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmuwie ceazu

Peanuzamus MexXnpeaMETHBIX CBSI3€M MPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KaK OOIIUX EeCTECTBEHHO--HAYYHBIX



MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIN (akT, TUIOTE3a, TCOPHs,
3aKOH, aHalW3, CHUHTE3, KiIaccu(ukanus, TEePUOJUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICITh, SIBJICHHE.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPHUYECKH 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEIEeCTBa, Ta3, (U3HUECKHE BCIMYUHBI, CIUHUIIBI
U3MEPEeHHS, KOCMOC, TJTaHETHI, 3BE3/161, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
HCKOTIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemrecTBo 1 XUMHYeCKAasi peaKIust

[Tepuonnueckuii 3akoH. [leproanyeckas cucTeMa XUMHUECKHUX J1eMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUO0B, KaUs, KaJIbIUSI U UX COCTHHCHHM
B COOTBETCTBUM C TIOJIO)KeHHEM »diemMeHToB B Ilepumonuueckoir cucreme
CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHUJIIbI XMMHUYECKOW CBSA3U. THUIBI KPUCTATITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBA BEIIECTB, OTHOCSIIMXCA K Ppa3IMYHBIM KJaccaM HEOPTaHMYeCKUX
COEIMHEHUI, TeHETHYECKas CBSA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaius XuMU4ecKUX peakiui Mo pa3aIudHbIM MPU3HAKaM (TI0 YHUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOoMY 3(ddekrty, 1o
W3MECHEHHUIO CTETICHEW OKUCICHUS XUMHUYECKHX DJIIEMEHTOB, IO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUIECCKUE
ypaBHEHUSI.

[lonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTne 0 xumuueckoM paBHoBecun. DAKTOPHI,
BIUSIIONIME HA CKOPOCTh XMMHUYECKOW pPEaKIUU W TOJIOKEHUE XHUMHYECKOTO

paBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU

OKHUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMid ¢ HCIOJIB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMH4eCcKor cBsi3u. Ctenens auccouuanuu. CUIIbHBIE U Cla0ble AIEKTPOIMTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakuiy Ha MOHBL. [[OHATHE O TUAPONIU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiui OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALIUM KUCTIOT, IIeJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluuii HOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, peaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4YEeCTBEHHBIX PEAKIIMN HA UOHBI, PELICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHne u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA pUMepe Xyiopa (B3auMOICHCTBUE
C MeTaJUlaMH, HEMeTaJJlaMHy, Iesnodamu). Xusopooaopon. ComsiHas KHCIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuUMEHEeHue. JleiicTBue xjopa |
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBEKA. BakHenme XJIopuabl U UX HaX0KICHUE B
IPUPOJE.

O6miast xapaktepuctuka anmeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINIHbIE MOAU(DUKAIIMM KHUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbrl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMH4YECKue cBOMCTBA. OKCHIBI cepbl KaK MPEJCTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHCIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MONy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHoOM
kucaoTel. COJM CepHOM KHUCIOTHI, KayeCTBEHHAs peakuus Ha CyJIb(haT-HuoH.
Haxoxxnenne cepbl m €€ COeNMHEHUNW B TMpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
(¢uznueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMUYECKUE CBOMCTBA, MOJyYeHue U npuMeHenne. Conu aMMOHMS,
uX pU3NUECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, PU3MUECKHEe U XUMHUUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kilacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX YI0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COEIUHEHUIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusnueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopras kucinora, GpU3MUECKUE U XMUMUYECKHE CBOMCTBA, MOJIYUYCHUE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrtepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIEC CTETICHN OKUCIICHUS. Y TIIEpOI, AJFIOTPOIHbIE MOIU(DUKAIUH,
pacnpocTpaHeHue B IpHUpoje, PU3NYECKUe U XUMUYECKUe CBOMCTBA. AncopOims.
Kpyrosopor yrinepona B mnpupone. Oxkcuasl yriepona, uUx (GU3HYECKHE U
XUMHYECKHUE CBOMCTBA, JEHCTBME HA JKUBbIE OpPraHU3MbI, IOJYyYCHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (1V),
rUnoTe3a TI00aTbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 ¢dekT. YroibHas
KacinoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO035HCTBE.

[lepBoHauanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TIepepadoTku (O€H3WH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
ITonsiTHE O OMOJIOIrMYECKN BaKHBIX BELIECTBAX: KUpaX, OesKax, yriaeBoaax — U ux
polM B JKH3HM 4YEIOBEKa. MarepuaapHOE €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHH .

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBOWCTBA, MOJNY4YCHHE W
npumeHenue. CoennHeHNs KpeMHUs B mpupoje. O0mue npenctapieHus 00 OKCcuae
kpemuus (IV) u kpemHueBoi kucnore. CUIUMKATBHI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeilne CTpOWTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IIpobOmembl 6€30macHOrO  MCIOJIL30BAHUS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



WX TPOTEKaHHUsI, OMBITHI, OTpaKkaroumue (PU3UYECKHUE U XUMUUYECKHUE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca O0yTrIMBaHUs caxapa MoJl IeUCTBUEM KOHIIEHTPUPOBAHHON
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHOM CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MUYECKMMU CBOMCTBAMM a30Ta, gochopa u uX
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yn0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOMCTB aMMHaKa, IPOBEJICHUE KAUYECTBEHHBIX PEaKIIUii Ha HOH aMMOHuUs udocdar-
WOH M U3YYEHUE NMPU3HAKOB UX MPOTEKAHUS, B3AMMOJCUCTBUE KOHIIEHTPUPOBAHHOM
AQ30THOM KHCIOTHI C MeIbI0 (BO3MOXKHO HCIOJb30BaHUE BHJIEOMATEPUAIIOB),
U3y4eHHue MOJeJel KpUCTAUTMYECKUX pPEemETOK anmasa, rpadura, (ysiepena,
03HAKOMJICHHE C TIPOIIECCOM aJICOPOITUU paCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraéM U YCTPOHCTBOM MPOTUBOTa3a, MoJiydeHue, coOMpaHHe, pacrio3HaBaHUE U
W3YUYECHUE CBOMCTB YIJIEKUCJIOTO ras3a, MpPOBEJACHHWE KAYECTBEHHBIX PEaKIuMi Ha
KapOOHAT W CUJIMKAT-UOHBI M M3YUEHUE MPU3HAKOB UX MPOTEKAHUs, O3HAKOMJICHHUE
C TPOAYKIHUEH CUJIMKATHOW NPOMBIILUICHHOCTH, PEUICHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHeime HeMeTaaIbl U UX COCAUHECHUS Y.

MeTta/uibl M UX COETHMHEHMS

OO6mias xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Ilepumogumueckoit cucreme xumuuyeckux nsiaemeHtoB [l .
MenpeneeBa u ctpoeHus atomoB. CTpoeHue MeTauioB. MeTtamimdeckasi CBsI3b U
METAIMYECKasi ~ KPUCTAIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKUe CBOKCcTBa MeTamioB. Oomme
criocoObl ToydeHuss MeTauioB. IloHsATHE O KOppO3WHM METaJJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CrutaBsl (CTallb, YyTYH, TIOpATIOMUHMIMA, OpOH3a)
Y UX NIPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbI U
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IMIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxOXJeHUE B npupoae. PU3N4ecKre U XUMUUYECKUE CBOMCTBA MArHUA U
Kanblys. Baxuemme coefuHeHUs KaIbIus (OKCUI, TUIPOKCHUI, COJn). JKECTKOCTH
BOJIbI M CLIOCOOBI €€ yCTpaHEHHS.



ANOMUHMI: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B Ipupoae. Pusuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U TUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA xele3a. OKCuabl, TUAPOKCU LI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOKWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm: O3HAKOMJIGHHE C oOpaslaMd METaUIOB U
CIJIaBOB, WX (PU3NUYECKUMU CBONCTBAMHU, HU3Y4YCHUE PE3YJIBTATOB KOPPO3HUH
METaUIOB  (BO3MOXHO  HCIIOJIb30BaHUE  BHJIEOMATEPUATIOB), OCOOCHHOCTEM
B3aUMOJICHCTBHS OKCHJIa KaJIbIIUSI U HATPUsSL C BOJAOUW (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMAaTepUaIOB), MUCCIEIOBAHUE CBONCTB KECTKOM BOJIbI, Mpollecca TOPEHUs
&Keseza B KUCIopojae (BO3MOXKHO HCIIOJIB30BAaHUE BUJIEOMATEPUAIOB), TIPU3HAKOB
NPOTEKAHUS KAYECTBEHHBIX PEAKIMd HAa WOHBI: MAarHus, KajblUs, aJTIOMHUHUS,
nuHKa, xkenesa (1) u xxenesa (1), meau (1), HaGnrogeHne U onMcaHue MPOIECCOB
OKpalllUBaHMS TIUIAMEHM HWOHAMHU HAaTpud, Kaiuss ¢ Kaiablus (BO3MOXHO
UCIIOJIb30BaHUE  BHJIEOMATEPHUANIOB), HCCIeAOBaHHE aM(OTEpHBIX CBOWCTB
TUAPOKCHUA ATIFOMUHUS U THAPOKCH/IA IMHKA, PEIIEHHUE YKCIIEPUMEHTAIBHBIX 3a/1a4
1o teme «Ba)kHeWIlIne METaJUIbl U UX COCTUHEHUSD.

XuMHA U OKPYXKAKIIAA Cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM >KM3HM 4YenoBeka. be3zomacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpPYXkarllel cpenbl (IMpeAenbHas IOMycTHMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Pogb XuMuu B pelieHur dKOJIOTHUECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe 00pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTrepuaibl).

Mescnpeomemmunie cea3u

Peanuzamusa MexXnpeagMeTHBIX CBS3€HM NMPH HM3YYEHHUM XMMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIIENBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIaccupuKaius, TM[EepUOJUIHOCTb, HAOIIOJEHNUE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, H3MEPEHUE, MOJEIb, SBJICHUE, IAapPHUKOBBIN
3¢ bexT, TeXHOIOTHS, MaTePHAIIbI.



dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaOaKTUBHOCTD, MOJIEKYIIa, AIEKTPUIECKUN 3apsij, POBOJTHUKH,
MONYPOBOJHUKH, IUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeNI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTh, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (U3MUECKHE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMUYECKOEe
MPOCTPAHCTBO, MJIaHEThI, 3BE3/1bI, COHIIE.

buonorusi: ¢ortocunres, npixanue, O6mocdepa, PKOCUCTEMA, MHHEPAIbHBIC
yaoOpeHwsl, MUKPOAJIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.
I'eorpadus: atmocdepa, rumpocdepa, MUHEpasbl, TOPHBIE IMOPOJbI, IMOJIE3HbIE
MCKOIIaeMbI€, TOTTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3ybTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIbHOUN JI€SITETbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMHM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paciIpeHue OMbITa JIeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJIeJuI0, TMOHMMAaHUS 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHPOpMaIHeil o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
¥ B3aUMOTIOMOIITH B TIPOIIECCE 3TOM yueOHOM NesaTeTbHOCTH, TOTOBHOCTH OIIEHUBATh
CBOE MOBEJCHUE M IOCTYNKHA CBOUX TOBAPHUILEH C TMO3UIUU HPABCTBEHHBIX H
[IPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI MNPUPOJIbI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MM03HABATEIbHbIE MOTHUBBI, HAIPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SIBJICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOW KYJIBTYpPHl, B TOM YHCIIC



HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIPaBOYHOMN
JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHWIO, JIF0OO3HATENIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camM0OOpa3oBaHWIO, IMPOCKTHOM U  HCCIIEIOBATEIbCKON
NeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOydYeHUS B
JIATbHEUIIIEM;

4) opMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUA U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3YUCHHIO MPOQECCrii U Tpy/ia pa3IuIHOro Pojia,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU ESITEIHLHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX 3HAaHWW 1O  XWMHUU, OCO3HAHHBIA  BBIOOD
UHAUBUAYATBHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIEeIHON MPOodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1eJ1IeCO00pa3HOe OTHOIICHUE K IPUPO/IE KaK UCTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIEeCTBOBAHUS, MOHMMAHHUE IIEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3UecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MACHOTO MOBEACHUS IIPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MMOBBILICHUS
YPOBHS  DKOJOTHYECKOW KyJNbTYphl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTel UX pEeLIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pPE3yNbTATOB BBIACISIOT 3HAYMMbBIC IS
dbopMupoBaHus MUPOBO33PEHUS OOIICHAYUHbIE TOHATUS (3aKOH, TEOPHUS, PUHIINII,
runore3a, (akr, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha



OCHOBE 3HAHWI M3 ATUX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O IEJIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHITHH (BBIACISATH UX XapaKTEepHbIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITUSMH), HCIOJIb30BaTh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSITh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
peoOpa3oBbIBaTh MUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE TIPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pEHIeHUH Y4eOHO-TT03HABATENbHBIX 3a/]a4, C YUETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaAKIIUi,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICIICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI I (POPMUPOBAHMSI TUIIOTE3BI TIO MTPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTat, (OPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OILICHUBATH MNPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUISl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENbHOCTH MH(OPMALMIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
NEATEIbHOCTA B YCTHBIX W MHUCBMEHHBIX TEKCTax; JeJlaThb MPE3eHTalUI0
PE3YJIbTATOB BBHIMOJHEHUS XUMUYECKOTO JKCIEpUMEeHTa (1abopaToOpHOro OIbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHMUS
no3uiuil (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUSI
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHHE CaMOCTOATEIBHO OIPENENITh LEJH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
II0O3HABATEIBHBIX 3a/Ja4, CaMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUMA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NeHcTBUM, crneuudpuueckue s TOpeAMETHOM ob0mact  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCS YMEHUI:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHUs, PEaKIUU 3aMElIeHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBs3b, MOJIIPHAsI U HEMOJspHAs KOBaJE€HTHAsl CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacCTBOpP, MaccoBas JOJiA BeIIeCTBa
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIINIA;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJICHTHAass W HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpymnma)» u «mnodounas noarpymnmna (b-rpymnmna)», Maneie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX FIEMEHTOB (COCTAB U 3aps AApa, 00ILIEe YUCIO AIEKTPOHOB U
pacnpesiesieHue X Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOJATBEPXk/Aasi ONMMCAHUE MPUMEpPaMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISITh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMHYECKOMN peaKilny;

NPUMEHSTH OCHOBHBIE OIEpaIlUi MBICTUTEIBHON e TENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMAaTHU3aluio, Kiaccuukaiuio,
BBISIBICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOM MOCYA0U 1 J1a00paTOPHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBWIaM OOpallleHHs] C BeEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BoloOpoZla W KHCIIOpPOJA), MPUTOTOBICHUIO PACTBOPOB C OMpPEAECIEHHOMN
MacCOBOW J0JIEM pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABAaHUI PAacTBOPOB IIEJIOYEN H
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrHe).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMblE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKas CBSI3b (koBaJIEHTHAS, VMOHHAaA,
METAJTUYECKasl ), KpUCTAIUTMYECKas pEIIETKA, KOPPO3UsI METAIIIIOB, CIIABHI,
CKOPOCTh XMMHUYECKON PEaKUUH, NPEAECIbHO JOMyCTUMAasi KOHUCHTPAIUA
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
IPUMEHSATH 3TH MOHSITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHU;
UCIIOJIB30BaTh XUMUUYECKYI) CHUMBOJHUKY JUISi COCTaBJICHHS (Qopmyl
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3W (KOBAJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHWCHIBATH M XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoOJIbIIME TEPHOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmiee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJNIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIUHEHUN B Mpelesiax MaJbIX NEPUOJOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEW OKHCIICHHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CJHOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHHSI 3JEKTPOJIUTUYECKOM JHUCCOIMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUil
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [OJIF0 XHUMHYECKOTO »JJIeMEeHTa 1o (opMylie COeIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIB30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBuUia OOpameHUs C BEIIeCTBAMU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIESCTB
(aMMMaKa M yriaeKucsoro rasa);

NPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACMO3HABaTh OMNBITHBIM NYTEM XJIOpUA-, OpOMHI-, WMOAMI-,
kapOoHat-, ¢docdar-, cunukar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSITH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JESTENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHNIO, BHISBICHHE IPUYUHHO-
CJICICTBEHHBIX CBA3€H — NJI1 U3yYECHUS] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHMS — HaOI0IeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemecTBa 1 xuMu4yeckue bu6moreka [IOK
1.2 15 1 0
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 0 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6moreka [IOK
' U COJSIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bu6mmoreka [IOK
3.1 XMMHHCCKUX S71eMeHTOB J1. 1. ! https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue
aroMa
- )éI/IMquCKas[ CBS3b. . Bu6morexa LIOK
) KUCIHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6mmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIMALIMS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' PYITHBL. ’ P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

. bubnmoreka [JOK
3.1 Obumpe cBoHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edso.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B Bexa 3 bubmmoreka [{OK
' CIIECTBA M MATCPHAIIBL B AKHSHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p 06 BheMS 3 bu6moreka [IOK
C3EPBHOC BD https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenaoBeKa. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 ITousaTre 0 MeTONaX MO3HAHUS B XUMHUA 1 bubnmorexa LOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubnuorexa [JOK
oOparenus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uuctele BemecTBa 1 cMecu. CriocoObl bubnuorexa [JOK
4 . 1
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktruueckast pabota Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYUCTKY TOBAPEHHOM 1 bubmorexa [TOK
P P P https://m.edsoo.ru/ff0d28¢c8
COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBLH MOJICKYIIET https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bu6mmoreka [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CHOKHBIE BENIECTBA 1 bubmorexa LOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH MOCTOSHCTBA COCTAaBa BEIICCTB.

bubnuoreka [IOK
10 X eckas o a. BanentHoc
HIMIT A bopmyn HICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
OTHOcUTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMHYECKOT0 3JIeMEHTa B bu6mmoreka [IOK
COEJIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosb. MossipHast bubnuotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [IOK
XUMHUUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA bubnuorexa [JOK
110 YPaBHEHUSIM XUMHUYECKUX PEaKLIUN https://m.edsoo.ru/ff0d5708
Knaccudukanuss XauMUuecKuX peakiuii
18 (coenuHEHMS, pa3JIOKEHUS, 3aMEIICHHUS bubmorexa HOK
A > P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponsnas padora Nel mo teme bubnuoreka [JOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CoctaB Bo3ayxa.
yx X bu6mmoreka [JOK
21 Kucnopos — aneMeHT u IpocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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duznueckre 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuy OKUCICHUs, TOPEHUE) bubamorexa OK
poAd {peaidt > TOPEHHE). https:/m.edso0.ru/ff0d4614
IMousrue 06 oxkcugax
Crioco0sI IMoTydeHust KHUCIOpOoia B
23 J1a00paTOPHUHU U IIPOMBIILIEHHOCTH bubmmorexa [TOK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3hpexT XuMuIeckoi peakiumu,
24 IIOHATHE O TEPMOXUMHUUYECKOM YpaBHEHUHN bubmmorexa [TOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaAKIIHIX
TormmBo (HedTb, Yroiab 1 METAH).
25 3ar ${3HeI-EI/Ie(1];OS ¢ a, CII0COOBI c)ero bubmorera TIOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTnueckas padota Ne 3 o Teme
26 «[Tonyuenne u coOnpanue KUCIOPOaa bubmorera TTOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6moreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKknue U XMMHUYECKHUE CBOMCTBA bubnuorexa [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 I1
OHATHE O KHCIOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOIa B bubnuoreka [JOK
J1abopaTopuun https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o Teme
31 «IIT)OJI €HHUE U 1(3:061/1 aHUEe BOJOPOIa bubmorexa LOK
ya . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTBY
32 MonspHblil 00bEM ra3oB. 3akoH ABOTapo bubmorexa LIOK

https://m.edsoo.ru/ff0d542e
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Brrunciienus 00bEMa, KOJIMYECTBA BEIECTBA

bubnuoreka [IOK

33 ra3a 1o ero u3BeCTHOMY KOJINYECTB
HOMY Y https://m.edso0.ru/ff0d55a0
BEIIECTBA I 00BEMY
Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO
34 €aKI[MU Ha OCHOBE 3aKOHA 00BEMHBIX brbamorexa [HOK
peakt . https://m.edsoo.ru/ff0d5708
OTHOIIICHHI Ta30B
35 du3znvecKkue U XMMHUYECKHUE CBOMCTBA BO/IbI bubmorexa HOK
s https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuotexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacblleHHbie u
37 HeHaCBIIIEHHBIE pacTBOPEL. MaccoBast q0JIst bubmmorexa LOK
p PPl https://m.edsoo.ru/ff0d5h40
BEIIlECTBA B pPacTBOpE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM 0Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
OKkcuapl: cocTaB, Kiaccudukaus, bubmuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHusI: cOCTaB, Ki1accudukams, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmyuenune u XuMu4eCKHE CBOWCTBA bubnuorexa LIOK

OCHOBaHUHN

https://m.edsoo.ru/ff0d67ca
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m KucnoTsl: cocras, knaccudukarus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee?
45 Tlonyuenne 1 xuMudeckue CBOMCTBA KUCIIOT bubmorexa [TOK
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubnuorexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIAaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCTMHEHMI)
48 I'eneTnueckas cBsi3b MKy KJaccaMH bu6moreka [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 O0001IeHNEe U cUcTEMATH3AINs 3HAHAN
B H https://m.edso0.ru/00ad9ch?2
KonTtponpHas padota Ne3 o teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUIECKUX bubmorexa [OK
. P https://m.edsoo.ru/00ad9ela
COEeIUHEHU I
[TepBbie MONBITKH KIacCUpUKAITIT
51 XUMHAYECKUX JJIeEMEHTOB. [loHsATHE O bubmorexa LHOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuoanueckuii 3akoH u [lepuoandeckas
52 cucTeMa XMMUYeCKuX 3jeMeHToB J[. U bubmnorexa [JOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproapl, TPYIIIILI, TOATPYIIIELL bubmnorexa [JOK
PHOMEL, TPYIIHEL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuoreka [JOK

30TONEI

https://m.edsoo.ru/00ada342
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CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB

. bu6mmoreka [{OK
95 anemeHToB Ilepuonnueckoit cucremsr /1. 1. httos://m.e dsocI)_.[ru 100adashe
MenneneeBa
XapakTepucTuKa XUMUUECKOTO 3JIEMEHTA 110
56 ero nosoxeHuto B [lepuoauueckoit cucreme bubamorexa [HOK
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3navenue [leproanueckoro 3aKoHa ajis
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuorexa [JOK
MenneneeB — y4EHBIN, ME1aror u https://m.edsoo.ru/00ada96e
IpaXKIaHUH
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuotexa [JOK
58
XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 Horhas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMU4ecKasi CBSI3b bubmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenosipHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTereH OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAaHOBUTEIIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KouTtponsnas pabora Ne4 no teme bubnuoreka [JOK
«Ctpoenue aroma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O00O1IEHNE U bubnuorexa [IOK

CHCTEeMaTHu3allus 3HaHUuH

https://m.edsoo.ru/00adb33c
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67 PezepBubiit ypok. O0o0IIeHNE U 1 bubmuorexa [IOK
CUCTEMATH3aLMs 3HAHUU https://m.edso0.ru/00ad9ch2
68 PezepBHbiit ypok. O000IICHNE U 1 bubnuorexa [JOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KUIIACC

KoumnuyecTBo DJleKTPOHHBbIE HU(PPOBHIE
N;') Tema ypoka 4yacoB o0pa3oBaTte/ibHbIE
e Bceero pecypcbl
[Iepnoanyeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuorexa [JOK
XUMUYECKUX 1eMeHTOB JI. M. https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTH B

9 U3MEHEHUU CBOWCTB 1 bu6moteka [IOK
XUMHYECKUX AIIEMEHTOB https://m.edso0.ru/00adb6b6
IIEPBBIX TPEX MEPUOI0B
Knaccudukanus n

3 HOMEHKTATYpa 1 bubnuorexa [JOK

https://m.edsoo.ru/00adb7e2
HEOPraHMYECKHUX BEIIECTB
Buaer xuMHudeckon CBSI3U U
4 THUIIBI KPUCTAJUTNYECKHAX 1 Bubmorexa [IOK

. https://m.edsoo.ru/00adbac6
peméTok
KonTtponbras padota Nel no
teme «IloBTOpeHue n

5 yriIyOJIeHue 3HAaHUN 1
OCHOBHBIX Pa3zieJioB Kypca 8
KJ1accay
Knaccudukanus XuMu4ecKkux

6 peaKIyi 10 pa3InIHbIM 1 bubmorexa [IOK

https://m.edsoo.ru/00adbch0
MpU3HAKaM
[TonsiTie o ckopocTH

7 XUMHUYECKON PEaKLUH. 1 bubnuoreka [JOK
[ToHsiTHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIIHUIX
[ToHsiTHE O XUMUYECKOM
paBHOBecuH. DaKTOPHI,

3 BIIUSIFOIIME HA CKOPOCTh 1 bubnuoreka [JOK
XUMHUUYECKOHN peaKiuu 1 https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBeECHS

9 OKHCIUTENBHO- 1 bubnuorexa [IOK
BOCCTaHOBHTEJILHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 2MEKTPOTUTUYECKON

bu6mmoreka [JOK
10 mucconuany. CHUIbHBIE U 1

cia0bie QJICKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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bubnuoreka [IOK

1 Hontbte ypasHeriti peakiit htps://m.eds00.ru/00add448
XUMHUYECKUE CBOMCTBA
KHUCJIOT U OCHOBAHHUI B CBETE
12 MpeCTaBICHHI 00 Bubmrorexa LIOK
. https://m.edsoo.ru/00add5d8
AMEKTPOIUTUYECKOM
JTUCCOIUAIINN
XUMHUYECKUE CBOMCTBA COJIEH
13 B CBETE IPEJICTaBICHUN 00 bubnuorexa [JOK
BIEKTPOJIUTUYECKON https://m.edso0.ru/00add8b2
JTUCCOTMAIIAN
. bubmmoreka [{OK
14 Homsmie o riaposuse coneit https://m.edsoo.ru/00add9d4
15 O06o06menue u bubmmoreka [{OK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «PelIeHme bu6moreka [IOK
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTATBHBIX 33124
KonTponsnas pabora Ne2 no
17 TeMe «IJEKTPOJIUTHIECKAS bubnuoreka [IOK
IUCCOIMAIMI. XUMHUYECKUE https://m.edsoo.ru/00addecO
peaxiuu B pacTBOpax»
OO6mras xapakTepucTuKa
18 raJloreHoB. XMMHUYECKHe Bubmmorexa [IOK
5 https://m.edsoo.ru/00addfe2
CBOJCTBa Ha IIpUMeEpE XJI0pa
XnopoBogopoa. Consanas
19 KHCJI0Ta, XUMHUYCCKHE bubnuorexa [JOK
CBOICTBA, MOJTy4YEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas pabora Ne 2 o
20 teme «llomydenue consHoin bubnuorexa [IOK
KHCJIOThI, U3y4eHHUE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brrurcnenus o ypaBHEHUSIM
21 XMMHMUYECKUX PEaKLUi, ECIIN bubnuoreka [IOK
OJIMH U3 PEarcHTOB JIaH B https://m.edso0.ru/00ade488
n30bITKE
29 OO1as XxapakTepucTuKa bubnuoreka [JOK
anemeHToB VIA-Tpynmst https://m.edsoo.ru/00ade64a
23 AnnoTtpornHsle MoAu(pUKaUU bubnuorexa [IOK

cepbl. Haxoxnenue cepsl u e€

https://m.edsoo.ru/00ade64a
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COCIMHEHUH B IIPUPOJE.
XHWMHUYECKUE CBOMCTBA CEPBI

CepoBoa0po1, CTpOEHHUE,

24 ¢bu3nvecKkue 1 XUMHUECKUE broamorexa HOK
. https://m.edsoo.ru/00ade802
CBOCTBa
Oxcuppl cepbl. CepHas
o5 KHCIIOTA, (PU3HYECKHE U bubnuorexa [JOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIINH,
JeKaIe B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda
26 TIOJTYYCHUST CEPHON KUCITOTHI brbmorexa [IOK
v P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpY)KarolEen CpeJibl
COCTMHEHUSIMH CEePBI
97 Beruncnenue maccoBoit 1oIu bu6mmoreka [IOK
BBIXO/1a ITPOJIYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
aneMeHTOB V A-TPyTIIbI.
28 A30T, pacrpocTpaHeHue B Bubmmorexa [IOK
> PacTpocTp https://m.edsoo.ru/00adeea6
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOWCTBA
AMMuak, ero pusudeckue u
29 XUMHUYECKHE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IPUMEHEHHE
[IpakTrueckas pabota Ne 3 o
30 teme «llosryaenne ammuaka bubmorexa [IOK
yi . ’ https://m.edsoo.ru/00adf180
W3Y4EHHUE ero CBOMCTB»
A3OTHAas KUCJOTa, e€
31 (hbU3UYEeCKUEe U XUMHUYECKUE bubmmorexa [JOK
= https://m.edso0.ru/00adf306
CBOICTBa
Hcnonb30BaHue HUTPATOB U
coJieii aMMOHUS B Ka4eCcTBe
39 MUHEPAIbHBIX YI0OpEeHHH. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpYKaroIlen CpeJibl
COEIMHEHUSIMU a30Ta
dochop. Oxcun pocdopa (V)
33 u pochopHas Kucnora, bubnuorexa [IOK

(1)I/I3I/ILICCKI/IC U XUMHWYCCKHE
CBOI‘/’ICTBa, MOJIYYCHHUC

https://m.edsoo.ru/00adf68a



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
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnons3oBanue pochaTo B
KauCCTBC MUHCPAJIbHBIX

34 ynoOpeHuil. 3arps3HeHHe bubmmorexa HOK
N https://m.edsoo.ru/00adfc20
MIPUPOTHON CpeIIb
dbocharamu
VYraepon, pacmpocTpaHeHIE B
35 HpHpIc:;[e, E)I/BI/II:IGCKII)/IG u Bubmuotexa LIOK
. https://m.edsoo.ru/00adfd9c
XUMHUYCCKUE CBOMCTBA
Oxcunpl yriaepoaa, ux
(bu3HUecKre U XUMUICCKHE
36 CBOMCTBA. DKOJIOTHYECKUE bubmorexa HOK
https://m.edsoo.ru/00adfebe
MpoOJIeMBbI, CBSI3aHHBIE C
okcuiom yrirepona (1V)
N bubnuotexa [JOK
37 YTOJHAA KHCIOTA H €€ COMH https://m.edso00.ru/00ae006¢c
[IpakTnueckas padora Ne 4 o
teme "[lonydenue
38 VTJIEKUCIIOTO Ta3a. bubmorexa IOK
https://m.edso0o.ru/00ae027e
KauecTBeHHas peakuusa Ha
KapOoHaT-uOH"
[lepBoHauanbHBIC TOHATHS 00
39 OPraHWYECKUX BEIIECTBAX KaK bubmmorexa [OK
https://m.edso0o.ru/00ae054e
0 COCIMHEHHUSIX yriiepoa
40 Kpemuwuii u ero coenuHeHus bubmmorexa TOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5.
Pemenne
41 IKCIIEPUMEHTAJIbHBIX 337124 bu6mmoreka [JOK
mo TeMe «BakHelmme https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl M X
COCTUHCHUS»
Kontponbras padoTa Ne3 o
42 TeMme «BaxuHenmme bubmuoreka [JOK
HEMETaJIbl U UX https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO1as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
METaJUIOB. MeTalnieckas
bu6mmoreka [JOK
43 CBSI3b M METAJNINYECKAs

KPHUCTAJUIMYECKasl pELIETKA.
dusznueckue cBoiicTBa
METAJIOB

https://m.edsoo.ru/00ae103e
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XUMHYECKHE CBOUCTBA

44 METAaJIJIOB. bubnuoreka [IOK
DNEKTPOXUMHUYECKUN Psifl https://m.edso0.ru/00ae1156
HaIIpSHKEHUH METaJUIOB
OOm1re cnocoObl MOTyYeHUs
MeTamioB. CruiaBsl.

Brrunciienus no ypaBHEHHUSIM bubnuorexa [JOK

45 .

XUMHUYECKUX PEAKIIUH, €CIn https://m.edsoo.ru/00ael1156
OJIVH U3 PEareHTOB COJICPIKHUT
MIPUMECH

46 [Tonsatue o koppo3uu bubnuotexa [JOK
METaJJIOB https://m.edsoo.ru/00ae1278

bubmmoreka [{OK

47
Wenotnsie MeTan Ll https://m.edsoo.ru/00ael4b2

48 OKcuIbl ¥ THAPOKCHUIBI bubnuotexa [JOK
HAaTpus U Kaus https://m.edsoo.ru/00ael4b2

49 [[lerouHO3EMETBHBIE bubnuotexa [JOK
MeTaJLIbl — KaIbIIMA ¥ MarHui https://m.edsoo.ru/00ael5e8

50 Baxuelimme coequHESHUS bubnuorexa [JOK
KalTbIUS https://m.edsoo.ru/00ae15e8

51 O6o0menue u
cUCTeMAaTu3alys 3HaHUuH
JKEcTkoCcTh BOABI M CIIOCOOBI bubnuorexa [JOK

52 "
e€ yCcTpaHeHHUst https://m.edso0.ru/00ae1886
[IpakTruueckas padota Ne 6 o

53 teme "JKECTKOCTh BOJBI U bubmorexa HOK

. A " https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS
bu6mmoreka [JOK
54 An 7
FOMMIHIH https://m.edsoo.ru/00aelc64

55 AMdoTtepHbIe CBOMCTBA bubnuoreka [JOK
OKCHJIa U TUIPOKCHUIA https://m.edsoo.ru/00aelc64

bubmuoreka [JOK

56 K

e30 https://m.edso00.ru/00ae1d86

57 Oxkcupl, THAPOKCUIBI U COJIH bubnuoreka [JOK
xenesa (1) u xenesa (1) https://m.edso0.ru/00ae35e6

58 O6006mmenue u
CUCTEMaTH3aIus 3HAaHUI
[IpakTtuyeckas pabora Ne 7.

Pemenne
bu6mmoreka [JOK
59 SKCIIEPUMEHTAJIbHBIX 337124

no teMe «BaxxHelnime
METAJUIBI U UX COEIUHEHUS

https://m.edsoo.ru/00ae3de8
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Boruncnenus no ypaBHEHUsAM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB JIaH B

bubmuoreka [IOK

60 0 1
MSDBITICE HITH COACHICHT https://m.edso0.ru/00ae1750
npuMecH. Beruucnenus
MAacCOBOM JIOJIM BbIXO/1a
MPOAYKTA PEAKIINH
61 O6o06mienne u ) 1
CUCTEeMaTH3aIus 3HAHUM
KonTponsnas pabora Ne4 no
62 TeMe «BakHeWe MeTaiIbl 1
Y UX COCIMHEHUS
BemectBa u matepuainsl B
63 IMOBCEIHEBHOM XU3HU 1 bubmorexa [IOK
https://m.edsoo.ru/00ae3f50
YeJIoBeKa
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYKarollen cpeibl https://m.edsoo.ru/00ae4270
65 Pousib xumMuu B pernieHnn 1 bubnuorexa [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
Peseprubriit ypok. O600meHNE bubnuoreka [JOK
66 . 1
Y CHCTEMATHU3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 Peseprubiit ypok. O600meHNe 1 bubnuoreka [IOK
Y CHCTEMATHU3alusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O600meHIE 1 bubnuoreka [JOK
Y CUCTEMAaTHU3alMs 3HAHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME
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