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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
00pazoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHus, MPECTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eAepanbHOoi paboyeil mporpaMMbl BOCTIUTAHUS
U C y4€TOM KOHIICNIIMKM TPEernojiaBaHusl y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTenbHbIX Opranuzanusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1na€T TpEACTaBICHHE O IENIX, OOIIed CTpaTeruu
o0y4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHaBJIMBAET o0s3aTeNbHOE IpeAMETHOE coJiepKaHue,
OpEeAYyCMATPUBAET PACHPEACIICHUE €ro IO KjaccaM M CTPYKTYpUPOBAaHHUE IIO
pasienaM M TeMaM MPOTPaMMbl IO XHMHUHU, OMPEAEISIeT KOJWYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
0COOEHHOCTEW O00ydJarouuxcsi, Ompeaenser BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil U3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBLHON JEATEIHLHOCTH OOYYArOIIerocsi MO OCBOEHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0OydJaromierocsi, €ro MpeACTaBICHU O MaTePUATHHOM €IUHCTBE MHPA, BAKHYIO
poJiib UrpatoT (GOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 DBOJIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanu3alid  BO3MOKHOCTEH  JJIT  CaMOpPa3BUTHUS |
dbopMupOBaHUS KYITbTYphl TUYHOCTH, €€ 001el 1 (HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
o0ydJarolmuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOU  JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEJIHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/Ia HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B HKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  sBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOUIUMUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHITUNW XUMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa cojaepaHusi MporpaMMmbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TTOHATUM O XUMHUUECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoaunueckoro 3akona [I. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HaAHHUA PACCMATPUBAIOTCS Ha OCHOBE OMIMPUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIOIHSS (YHKIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTHYECKOTO NIPUMEHEHHUS U MOIYYEHUS U3y4aeMbIX
BEIECTB.

OcBoeHue mporpamMMbl IO XUMHH  CIOCOOCTBYeT  (HOPMHPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
€€ CUCTEMHOM NPUPObl, IEHHOCTHOI'O OTHOIICHUS! K HAYYHOMY 3HaHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHue XMMHUU MPOUCXOAMUT C MPHUBICYEHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mnpenmeToB: «Okpyxaromuit mup», «buonorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
JEATEeNIbHOCTHU YeJI0OBEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJbTYphI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbl XUMUUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
0000I1IeHNI I MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAyKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YUYCHHH BEIIECTB U XMMHUYECCKUX PEAKIUH, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATENbHON M y4eOHO-UCCIEA0BATEIbCKON AEITEIbHOCTH, OCBOCHUH TPABUI
0e301acHoOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— ((opMupoBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHUSAM KHU3HU;

—  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
pa3IMYHBIX BUOB JESATCILHOCTH;

— ¢opmupoBaHue oOmmIeH (QYHKIIMOHATBFHOW 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 TIOBCETHEBHON KU3HU U TPYIOBOH
TeSATCILHOCTH;

— (QopmupoBaHHE y OOYYarOIIMXCS TYMaHUCTUYECKUX  OTHOIICHHIA,
NOHMMaHUSl [EHHOCTH XHMHYECKUX 3HAHWUU I BBIPAOOTKH 3KOJOTHYCCKH
I1eJIECO00Pa3HOTO TIOBEJCHUS B OBITY W TPYIOBOW JEATEIRHOCTH B IEJAX
COXPaHEHHS CBOETO 3/I0POBbS I OKPYKAIOIIECH MPUPOTHOIN CPeIbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUis M HAMpaBICHHOCTH JaTbHEHUIIETO
00yJeHHUS.

OO6m1ee unciio 9acoB, OTBEIEHHBIX /IS U3yUCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmiero obpaszoBanus, coctaBiser 136 dacos: B 8 kimacce — 68 ywacoB (2 yaca B
HeJnelno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMUSA B CUCTEME HAYK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJICKYJISIpHast Macca. MaccoBasi 10JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHCHUU.

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3anmocBsi3b KonnuecTsa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

@u3nuecKue U XMMHUUYECKHUE SIBIICHHS. XMMHUUECKasl pPeakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHus. Knaccudbuxarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumus B cucreMe Hayk. MHdopmamms o mnpodeccusx, CBS3aHHBIX C
IPEAMETOM «XHUMUSD).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu |
npuéMaMu oOpalleHusi ¢ 1abopaTOPHbIM 000pYAOBAaHUEM, U3yUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlMsS BOJbl) U XMMHUYECKUX (TOpEHUE CBEYHU, MPOKAIUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOII0JICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUe THAPOKCUIA
mean (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE kele3a ¢ pactBopoM cos menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHUs CMECEil: ¢ MOMOIIBI0 MAarHuTa, (PUIbTpoBaHUE,
BBIIApUBAHUE, NUCTHUIAIUS, XpoMaTorpadus, MpOBEACHNE OYNCTKA MOBAPEHHOM
COJIM, HAOJIOJEHHE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsS MACChl, CO3JaHuE€ MOJeNed MOJIEKYI
(1apocTep>KHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopoa — 3jIeMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucnopoma. CrocoObl



MOJYYEHUs KHCJIOpoJa B Ja0OpaTopuu U MPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxkaenue Bogopoaa B Ipupoze,
dbu3nUecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CIIOCOOBI TToTyueHust. Kuciorsr
U COJIN.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jis BEIIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mMpuUpoJie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcupasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3yroniye  (OCHOBHBbIE, KHCJIOTHbIE, aM(pOTEepHBIE) U
HeconeoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue H XUMHUYECKHE
cBorcTBa OKCUI0B. [loyuenue okcumos.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHMsA. HomeHnkiarypa ocHoBaHui. PU3MUYECKME U XUMHYECKHE CBOMCTBA
ocHoBaHui. [lorydenrne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M W3YUYEHHE CBOWMCTB KHUCJIOpOJa, HaOI0AeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHUS W
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJICHUE ¢ 00pa3aMu OKCUIOB U OTIICAHHE
UX CBOMCTB, MOJy4YeHHE, cOOHMpaHHE, paclO3HaBaHHE U M3yYEHUE CBOWCTB
BOJIOpoJia (TOpeHue), B3auMoJencTBIe Bojiopoaa ¢ okcuaom meau (1) (BozamoxHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00PA31I0B BEIIECTB KOJIMYECTBOM
1 ™monb, uccnegoBaHue OCOOCHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOM
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAacCCOBOW JOJIEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJICHCTBHE BOJLI C MeTaulaMu (HaTpueM H
KaJbliieM) (BO3MOXXHO MCIIOJIb30BAHHE BHUJEOMATEpPHUAJIOB), HCCIEI0BaHUE



00pa3IioB HEOPTraHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOJCHNE U3MEHECHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUYEH, U3yUEHUE B3aUMOICHCTBUS
okcuna meau (II) ¢ pactBopoMm cepHOM KUCIOTBI, KUCIOT ¢ METa/NIaMH, PEaKIui
HEUTpaJIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJllla JPYTUM W3 PacTBOPA COJU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BakHeHnIne Kiacchl HEOPraHUYECKUX COCUHEHUIN.

IHepuoanuecknin 3axkon u Ilepuoamyeckas cucreMa XHUMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIE 00Pa3ylOT aM(pOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. WM. MenneneeBa. llepuoasl U Tpymmbl.
@u3NYECKU CMBICI MTOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MeHnneneeBa. XapakKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

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

3nauenue I[lepuoauueckoro 3axkoHa u [lepruoandeckoil CUCTEMbl XUMUUECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXkIaHUH.

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

Crenenbr  okucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C pPACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEACHHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiyu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemmunie ceéa3u

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



MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO6uue ecTecTBEHHO--HAYUHbIE TIOHSATUSI: HAYYHBIM (PakKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUYECKUN 3apsij, BEIIECTBO, TEIO, OOBEM,
arperaTHo€ COCTOSIHME BEIIEeCTBA, Ta3, (U3NYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOTIa€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBBIX TPEX NMEPUOIOB, Kalusl, KAJIBLIH U UX COCTUHEHU I
B COOTBETCTBHM C TMOJOXEHUEM »3JeMeHTOB B Ilepuoguyeckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3jIWYHbIM KjlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHNYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeaKIuid M0 pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
W3MECHEHHUIO CTETICHEW OKUCICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonsstue o karamuse. [lonsTre 0 xumuueckoMm paBHoBecun. DakTopsl,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUU U TMOJO0KEHHUE XUMHUYECKOTrO

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

OKHUCJIUTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMHA ¢  HMCIOJB30BaHMEM  METO/Aa
AIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTUYECKON UCCOUUALMN. DIEKTPOIMUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
XUMH4ecKor cBs3u. Crenens nucconuanuu. CUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha OHBL. [IoHATHE O THApPONM3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x1opuaa HaTpus), UCCIeJOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKIuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
PacTBOPOB BEUIECTB, MpOLiecca JUCCOLUNALMHU KUCIOT, IIEJI0YeH U COJIei (BOZMOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKaHWs peakluii HOHHOro obOmeHa (oOpa3oBaHue Ocalka,
BbIJIEJIEHUE Ta3a, 00pa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIUN (TOpeHue, peaklUHrH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4E€CTBEHHBIX PEAKLIMI HA UOHBI, PELICHNE dKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEILIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA Ha MpUMeEpe Xyiopa (B3auMoIeHCTBUE
C MeTaJUlaMH, HeMeTajUulaMu, Iuesioyamu). Xiiopoojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTBue xjaopa H
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJIOpuabl U UX HaXOXK/ICHUE B
IIPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIMHbIE MOANU(DUKAIINK KHCIOPOaa
U cepbl. XUMUYeCcKHe CBOMcTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMUYecKre cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHCIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOCc00a MONy4YeHUs CEepHOM KHUCHOThl. [IprmeneHnue cepHol
KUCaOThl. CoNMu CEepHOM KHUCIOTHI, KAYECTBEHHAs peakiusi Ha CyJb(aT-HOH.
Haxoxxnenne cepbl m €€ COeNMHEHUNW B TMpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHUS.



OO6mas xapakrtepucThka 31eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
(¢uznueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(du3znueckre U XMMUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenne. Coiau aMMOHUS,
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 aMMOHHUSI B KAYECTBE MUHEPAIbHBIX YA0OPEHUH.
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 dochopnas kuciora, Gpu3MUECKUE U XMUMUYECKHE CBOWCTBA, MOJYYCHHE.
Hcnonb3oBanue GochaToB B Ka4eCTBE MUHEPATBHBIX yIOOpeHHUH. \

3nakoMcTBO ¢ CaMapCKUM a30THBIM 3aBOAOM«KyHOBIIIEBA30TY.

O6mas xapakrepuctuka anemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOU(DUKAIIH,
pacnpocTpaHeHue B Ipupoje, PU3NYecKue U XUMUYECKHUEe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriepoja, uxX (QuU3Myeckue Hu
XUMHYECKHE CBOMCTBA, JEHCTBME HA JKUBbIE OpPraHU3MbI, IOJYyYEHHE W
IpUMEHEHHE. DKOJIOTMYeCKHe MpoOJIeMbl, CBA3aHHBbIC ¢ okcuaoM yriepona (1V),
rUrnoTe3a TI00ambHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3(dekT. YroibHas
Kucinora U e€ conu, uX (U3NYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYCHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yraepoaa (MeTaH, 3TaH, 3TUIEH, alleTHIIEH, 3TaHOJ, TJIMLIEPHH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOYHUKU YIIEBOJOPOAOB (yroib, NPUPOJHBIA Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polM B JKM3HM 4UeJOBEKa. MarepuanbHOE €IMHCTBO OPraHMYECKHX U
HEOPraHUYECKUX COECUHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHHE U
npuMenenune. CoeuHeHus KpeMHuUA B ipupoje. OO1iue npeacTaBieHus 00 OKCUaIe
kpemuus (IV) u kpemHueBoi kucnore. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIIEHHOCTH. BakHeillne CTpoWUTeIbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. I[IpobnemMbl 0€30MacHOTO  MCIOJb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:



M3y4yeHrue 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COCAMHEHUSMH (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPHAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIMBaHUsl caxapa Mo JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpHOU KUCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBI€HHON CEPHOMN KUCIIOTHI,
POBEICHUE KAaYECTBEHHOM peakiuu Ha cyiab(aT-uoH U HAOII0JIeHUEe MIPU3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMH a3zora, (gocdopa u ux
coeIMHEHU (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yT0OpeHHi, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX pPEAKIMid HAa HOH aMMOHHS H
dochar-uon W U3ydeHHWE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HKCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYEHHE MOJCICH KPUCTAIMYECKUX PEeIIETOK anamasa,
rpadura, QymiepeHa, O3HaAKOMIIEHHE C MPOILIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOMCTBOM MPOTHUBOrasa, IOJyYEHHUE,
coOupaHue, pacrio3HaBaHWE M W3Y4YEHHE CBOMCTB YIJIEKHCIIOrO Ta3a, MpOBEACHHUE
KayeCTBEHHBIX peaklui Ha KapOOHAT M CUIIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJIEHUE C MPOAYKIHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pelieHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellmue HeMmeTalibl U HX
COETMHEHUSD.

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuyeckux siaemeHtoB . U.
MenpneneeBa u cTpoeHus: aToMoOB. CTpoeHHe MeTallioB. MeTainyeckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  ODJNEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
crnocoObl monyyeHus MeTawioB. [loHsATHE O KOppO3WHM METAIJIOB, OCHOBHBIE
crocoObl 3alIUTHI X OT Koppo3uu. CriaBsl (CTalb, YyT'yH, TIOPATIOMUHHM, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanyeckon cucteMe XMMUYECKHUX
snementoB JI. M. MeHaeneeBa, CTpo€HHME HX aTOMOB, HAaXOXJICHUE B MPUPOJE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u
TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COEIMHECHU.

[[lesoYyHO3EMENBHBIE METAJUIBI MAarHWii W KaJIbLUW: IIOJIOKEHUE B
[Tepunoanueckoit cucteme xumMuueckux 3emeHToB 1. 1. MenaeneeBa, CTpoeHUE UX



aTOMOB, HaxXOXxJeHHE B npupojae. Ouznueckue U XMMUYECKUE CBOWCTBA MarHus u
Kaubliusl. Baxueiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCU]I, cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMNI: IOJI0O)KEeHUE B [leproanueckoi CUCTEME XUMUYECKUX SJIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszndeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA xele3a. OKCUIbl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Camapckuii MeTauTyprudecKuil 3aBoj1 - 3HAKOMCTBO C ITPOU3BOJCTBOM.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BHUIEOMATEPUAIIOB),
UCCJIEJOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4eCTBCHHBIX PEaKIUil HAa MOHBI: MarHUs, KaJbIIWs, ATFOMUHHUS, IIMHKA, xkene3a (11)
u xene3a (Il1), menu (Il), HaGarOomEeHMEe W ONMMCAHUE TIPOLIECCOB OKpAITMBAHMUSI
IUITAaMEHU WMOHAMM HaTpus, Kajausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1a4 1o TeMe «BaxkHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMUYECKUX 0KOTaX U OTPaBICHUAX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarollel cpenbl (mpeaenbHas AOMyCTUMAast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceéa3u

Peanuzamusa MexnpeaMeTHBIX CBSI3€M INMPHU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATUHN, TaK ¥ TIOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIC TOHSATHUS: HAYYHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajuu3, CHHTE3, KIacCUPUKAIUsI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNE, H3MEPECHUE, MOJEJb, SBJICHHUE, MAaPHUKOBBIMI
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dwusuka: MmaTepusi, aToOM, HIEKTPOH, TIPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOTIHI,
PalOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUIECKUI 3apsi, IPOBOJTHUKH,
MOJYNIPOBOIHUKH, JAMAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
pemérka, CruiaBbl, (PU3MUYECKHe BEIMYWHBI, CIUHUIBI U3MEPEHHs, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE37b1, CoHIIE.

buonorus: ¢dotocunTe3, npixanue, Omocdepa, dKOCUCTEMa, MHUHEpATHHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEILHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOITaeMEbI€, TOTUINBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATHBI OCBOEHHUSA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIipeHue OMbITa JIeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeJuI0, TMOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HHPOpMaIHMeil o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPYyruX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
¥ B3aUMOTIOMOIITH B TIPOIIECCe 3TOM yueOHOM NesATeTbHOCTH, TOTOBHOCTHU OIIEHUBATh
CBOE MOBEJCHUE M IOCTYNKA CBOMX TOBAPUILEH C TMO3UIUU HPABCTBEHHBIX H
[IPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM NOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOM CPEIoi, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypoil, JOCTYNHBIMU TEXHUYECKUMH CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JHOOO3HATENIbHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJICACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS :

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
YBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JIESITEIILHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX  3HAaHUW 1O  XWMHUU, OCO3HAHHBIA  BBIOOD
UHANBUAYATBEHON TPASKTOPHUH MPOJIOJDKEHHS] 00pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IEC KAK UCTOYHUKY KUZHH
Ha 3emiile, OCHOBE €€ CYIIEeCTBOBAHUS, MOHHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
mpaBmiI 0€30MaCHOTO MTOBEJCHUS TP pabOTe ¢ BEIIECTBAMH, & TAKXKE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pEeIlIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHusi MUPOBO33PEHHUS OOIICHAYUHbIE TOHATUS (3aKOH, TEOPHUS, PUHIINII,
runore3a, (akt, cucrema, NPOLECC, DSKCIEPUMEHT U JPYroe.), KOTOpHIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHBIC JCHCTBUA (IT03HABATEILHBIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX TMOHITHH (BBIACTSATH MUX XapaKTEepHbIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
IpeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MPEICTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TI03HABATENIbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI I (POPMUPOBAHMSI TUIIOTE3HI TIO TTPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE Habmomath 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSTh Pa3jIudHbIe METOJAbl U 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpyruMu popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce yuyeOHOU H
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XOJI€ AUANIOTa U (UJTK) TUCKYCCUU) 10 CYIIECTBY
oOcyxnaeMol Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
NESTENBbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTaxX; JeiaThb MpPe3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENbCKOM  NIEATENTbHOCTH  TPU  pEHICHUU
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuil (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUSI
COBMECTHBIX JICMCTBHI, OMNpeneleHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerynsiTuBHBbIC YHHBepCcaJlbHbIe YUeOHbIE AeliCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHbHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CTIOCOOBI PEeIICHNs] YICOHBIX H
MO3HABATEIBHBIX 3a/Ja4, CaMOCTOSITEIbBHO COCTABJISATh WJIH KOPPEKTUPOBATH
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 aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHU.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMUCA HAay4YHbI€ 3HAHMS, YMEHHUS M CIOCOOBI



neucTBuil, crnenudpuyeckue s OpeIMEeTHOM o0macTh  «XuMHs», BUJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry o0ydenus B 8 ki1acce npeMeTHbIC pe3ysibTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(omHOpPOHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, Kiaccupukamus peakiuid: peakiuu
COCMHEHUS, pEeaKIUu pasJIOKEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBs3b, MOJIAPHAsI U HETMOJSpHAs KOBaJEHTHAsS CBS3b, HMOHHAS
CBA3b, HWOH, KaTWOH, AaHWOH, pAacTBOpP, MaccoBas JOJis1 BeEIleCTBa
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHasT W WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucreme,
3aKOHOB COXpPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpynna)» u «modoyHasi noarpynmna (b-rpymnmna)», Maneie u
OoJIbIlIMEe TEPHOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTAB U 3aps/ siApa, OOLIEe YUCIIO 3JIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuuu (M0 YUCIy M COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
yYpaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IMYHBIX YCIOBHUSIX;

BBIUUCIISITh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO 3JIEeMEHTa MO (opMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO
XUMUYECKOU peaKInu;

PUMEHSATH OCHOBHBIC OTEPaIliU MBICTUTEILHON NEATeIbHOCTU — aHATU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3alfio, KiacCcudUKaIuio,
BBISIBICHUE MPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAONIOJICHHE, W3MEpEHUEe, MOJECIHPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BAHUS XUMHUUECKOUM TOCYA0U 1 1ab0paTOpHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBWIaM OOpallleHHs] C BeEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYUYEHUIO U COOMPAHUIO ra3000Pa3HBIX BEIIECTB
(Bomoposa M KHCIOpPOAA), IPUTOTOBIEHUIO PACTBOPOB C OINPEAEIEHHON
MacCcOBOW J0JIe pPacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMUYECKHE SKCIIEPUMEHTHl MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBI0 MHIUKATOPOB (JTakMyc, deHon(TarenH, METUIIOPAHK

U JApyrue).

K xoniy o0ydenus B 9 kjacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKphpIBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHSATHW: XUMHYECKUH
3JIEMEHT, aTOM, MOJIEKYyJd, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEIJIOBOM 3(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIMTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKas CBSI3b (koBaJIEHTHAS, VMOHHAaA,
MeTaJUTM4ecKas ), KpUCTaUTMIeCcKas peiéTKa, KOppo3usi METaJJIOB, CILJIABHI,
CKOPOCTh XMMHUYECKON PEaKUUH, NPEAECIbHO JOMyCTUMAasi KOHUCHTPAIUA
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJI30BaTh XMMHUYECKYI0 CHUMBOJUKY JUIsl COCTaBJICHHS (popMyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIUWHEHUH 1o ¢GopMmyrinaM, BHJ XUMHYECKOM
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
PEETKH KOHKPETHOT'O BEUIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHas mnoarpymnna (A-rpynma)» U «mnobodHas
noarpymnmna (b-rpynma)», Maneie W OOJbIIME TEPHOJIBI, COOTHOCHTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmiee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJNIEKTPOHHBIM CII0SIM), OOBACHITH O0IME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB JJIEMEHTOB M HUX COCAMHECHUHN B MpeAenax MaJbIX MEPUOJOB H
[JIaBHBIX MTOArPYII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBa,
XUMHUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(deKTy, M0 M3MEHEHHUIO CTETICHEH OKHUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CJHOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
MpUMEPAMHA MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh YPABHEHHS DBJEKTPOJUTHUYECKONM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YypaBHEHHUS peakiuil, MOATBEPKAAIUX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh  CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M 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
o0opynoBaHUEM, a TakKe TpaBUja OOpamIeHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIESCTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOAUTH PEAKIIMH, TTOATBEPKIAAIONTNE KAYECTBEHHBIN COCTaB pa3IMUHbBIX
BEIIECTB: PACMO3HABaTh OMNBITHBIM NYTEM XJIOPUA-, OpOMHI-, HMOAMI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTIEpaIlii MBICIUTEILHOUN NEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IEHIE, CUCTEeMATU3AIIHIO, BHISBICHHE IPUIMHHO-
CJIEICTBEHHBIX CBA3€H — JJI M3YYECHHs] CBOWCTB BEIIECTB M XHUMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOICIIMPOBAHNE, SKCTICPUMEHT (PEaTbHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (N (POBbBIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeunie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bu6moreka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edso0.ru/7f41837c
gejoBeKa
12 BemecTBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [JOK
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU



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

bubmmoreka [{OK
31 XMMHIECKHX S1eMenToB J1. 1. ! https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aroma
XUMHYECKASA CBA3b.
3.2 OKUCIUTEIILHO- 8 bubmorera [JOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
" 1
TOTO TO pasiery 5 https://m.edsoo.ru/7f41837c
PesepBHOE Bpema 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE 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

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
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
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 0 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmmorexa [TOK
' PYHHbL. -p 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 1 bubmmorexa [TOK
' . 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

Pazgen 3. MeTa/uIbl M UX COCAUHEHUSA

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimme MeTauibl U HX COSTUHCHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B 3 bubmmoreka [{OK
. eIIeCcTBa U MaTepUaJIbl B )KU3HU YeJIOBEKa httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p 3 bu6moreka [IOK
C3CPBHOE BpeMi https://m.edsoo.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 IINIAHUPOBAHHUE
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
yenaoBeKka. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
[IpakTnueckas padota Ne 1 «IIpaBuna paboTsl

2 B J1a00paTOPUH U IPUEMEI 00paIlEHHUs C 1 bubmmorexa [TOK

parop p p https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM)

3 TlousiTie 0 MeTOAaX MO3HAHUS B XUMUU 1 bubmorexa LIOK

A https://m.edsoo.ru/ff0d227e
Uuctele BemecTBa 1 cMecu. CriocoObl bubnuorexa [JOK

4 . 1
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue

5 cMmecelt (Ha mpuMepe OYUCTKH TOBAPEHHOM 1 Bubmmorexa [IOK

P p P https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6mmoreka [JOK

6 ATOMEL 1 MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bu6mmoreka [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CHOKHBIE BEIIECTBA 1 bubmorexa [JOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 bubmorexa LOK

YIp yi https://m.edsoo.ru/ff0d2d50
3aK0H ITOCTOSHCTBA COCTABa BEILECTB. Bu6 OK

10 Xumnueckas popmyrna. BareHTHOCTh aTOMOB 1 nomorexa L

XUMHWYCCKUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

1 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XMMHYECKOTO 3JIEMEHTA B bu6mmoreka [{OK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuecTtBo BemecTBa. Mosibs. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOuU3NYECKUe U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycoBHsI MPOTEKAHNUS XUMUYECKHUX bubnuoreka [JOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHSI MACChI BEMIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA MO bubnuorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEaAKIUA https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUuecKuX peakinii
18 (coenuHEHMS, pa3JIOKEHUS, 3aMEIICHUS bubmorexa [IOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
19 M. B. JIoOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnuoreka [JOK
O06o01eHre U cucTeMaTru3amus 3HaHUH https://m.edsoo.ru/ff0d40c4
20 Kountponsnas pabora Nel mo teme «Bemecta bubnuoreka [JOK
U XUMHYECKUE PEaAKIIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTaB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U IIPOCTOE Beﬂy:CTBO bubmorexa HOK
oA P B ' https://m.edsoo.ru/ff0d448e
O30H
®du3nyecknue 1 XMMUUYECKHE CBOMCTBA
bu6mmoreka [JOK
22 KHCIOpoa (peakluy OKUCIIEHUS, TOPEHHUE).

ITousitre 06 okcumax

https://m.edsoo.ru/ff0d4614



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
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

[Ipaktuyeckas padora Ne 3. CriocoOsr

23 MOJIyYEHHS KHUCJIOPO/Jia B 1a00paTOpHH U bubmorera [JOK
¥ poat patop https://m.edsoo.ru/ff0d497a
MIPOMBIIIIEHHOCTH. [IpruMeHenue Kuciopoaa
TemoBoit 3 (heKT XUMUIECKOH PEeaKIIHH,
24 MMOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUU bubmorera [JOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaKIIHIX
o5 TonnuBo (He(dTh, yroabs U MeTaH). 3arps3HeHne bubnuorexa [JOK
BO3]lyXa, CIIOCOOBI €ro MpeAoTBpaIleHuUs https://m.edsoo.ru/ff0d4c4a
[IpaxTnueckas padota Ne 3 o Teme
26 «[Tonyuenue u coOupanue KACIopoaa bubmmorexa LOK
yi - p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE ero CBOMCTBY
97 Bonopox — aneMeHT U MpoCTOe BEIIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
dusnvecKkue U XMMHUYECKHE CBOMCTBA bubnuorexa [JOK
28
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHaTHe 0 KHUCIOTaX U COJIIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30 C o 3]
OCOOBI MOJIYYeHHS BOJAOPO/Ia B JTAOOPATOPUH httos://m.edsoo. ru/FfodAddo
[IpakTnueckas pabota Ne 4 o Teme
31 «ITonydyenne u cobupanue BOAOPOaA, U3YUCHHE bubmorexa LOK
yq“ p AOPOAA, H3YH https://m.edsoo.ru/ff0d4f42
€ro CBOICTB»
N bubmuoreka [JOK
32 M i 00 .3 A
OIVIPHBI OOBEM TA30B. JAKOM ABOTANPO https://m.edsoo.ru/ff0d542e
Brranciienus 00bEMa, KOJIMUECTBa BEIlECTBA
bu6mmoreka [JOK
33 ra3a 1o ero u3BeCTHOMY KOJIMYECTBY BEI[ECTBA

i 00bEMY

https://m.edsoo.ru/ff0d55a0
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Beruncnenus 006EMOB ra30B 10 ypaBHEHHUIO

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorera [JOK
peakt i https://m.edsoo.ru/ff0d5708
OTHOIIICHUM ra30B
35 Ddu3znyecKkne U XMUMHUICCKUE CBOMCTBA BOIbI bubmorera [JOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [{OK
36 C i. IT 0
octaB ocHoBaHwmii. [ToHsTHE 00 MHAMKATOPAX httos://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIe 1
37 HeHAaCBIIIIEHHBIE pacTBOPEL. MaccoBast J0JIst bubnmorexa LOK
p PBL https://m.edsoo.ru/ff0d5b40
BEI[ECTBA B PaCTBOPE
[IpakTnueckas padota Ne 5 o Teme
38 «I[IpuroToBiICHHE PACTBOPOB C OMPEACIEHHOM bubmorexa [TOK
p N N p p pest https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»
39 KonTtponsHas padota Ne2 o reme «Kucmopo. bubnuoreka [JOK
Bopopon. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydenune n XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHus: cocTas, Kinaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue 1 XuMUYECKHE CBOMCTBA bubnuorexa [IOK
OCHOBaHH U https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
. bubmuoreka [JOK
45 [Tomyuenue u XuMUYEeCKHE CBOMCTBA KUCITIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpemHue): HOMEHKIIATypa, CIIOCOObI

bubmuoreka [IOK

46
MOJIyYECHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTnueckas padbora Ne 6. Pemenue
JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCITMHEHUI)
48 I'eneTnueckas cBsi3b MKy KJaccaMHu bubnuotexa [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O0001IeHnEe U cucTEMATH3aINs 3HAHAHN
m & https://m.edso0.ru/00ad9cb?2
50 KontpomnbHas pabora Ne3 no teme "OcHOBHBIE bubnuoreka [IOK
KJIACChl HEOPraHMYECKUX COCTUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XUMHAYECKUX 3JIeMEHTOB. [loHsTHE O TpyHITax bubmiorexa HOK
’ pynt https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
52 crucTeMa XMMUYeCKuX djaeMeHToB [[. U bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Meunpeneena
53 Ileproapl, TPYIIIBI, TOATPYIIIELL bubmorexa LHOK
PHOZBI, TPYHIIEL, TOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX SIJIEp. bu6mmoreka [JOK
M3oTtomsl https://m.edsoo.ru/00ada342
CtpoeHue MeKTPOHHBIX 000JI0YeK aTOMOB
55 anemeHToB [leprnoanueckoii cucrtemsl /. 1 bubmorexa [JOK
p o https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuKa XUMUYECKOTO dIIEMEHTA 110
. bu6mmoreka [JOK
56 ero noyioxeHuto B [leproaunueckoit cucreme /1.

. MenneneeBa

https://m.edsoo.ru/00ada824



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
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3nauenue [leproanueckoro 3aKoHa asis

o7 paSBI/I}“I/ISI ?ayKH u npaktuku. [. . Mennenees 1 E:;iﬂ;;r?::;aofgllé 0ada96e
— YYEHBIH, Mearor U rpaxJIaHuH
58 DNEeKTPOOTPHUIIATEIIEHOCTh AaTOMOB XUMUYECKUX 1 bubnuotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuotexa [JOK
59 Horhas Ximireckas cosisb 1 https:// m.edsocl)_.I ru/00adac34
60 KoBasneHTHas moJisipHasi XAMUYECKasi CBS3b 1 bubmrorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJisipHasi XMMUYECKas CBSI3b 1 bubmmorera LOK
https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 (TeIIeHb OKHCIICHHS 1 https:// m.edso;I ru/00adae28
63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 bubmmorexa LOK
https://m.edsoo.ru/00adb076
bubnuorexa [JOK
64 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 httos//m.e dsogru 100adb076
65 Kontponbras padorta Ne4 o reme «CtpoeHue 1 bubnuoreka [JOK
aToMa. XMMHUYECKasi CBS3b» https://m.edso0.ru/00adb486
66 PeseprubIit ypok. O6001IeHNE 1 1 bubnuorexa [JOK
cUCTEeMAaTH3alys 3SHaAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0001LIEHNE U 1 bubnuorexa [IOK
cUCTEMAaTHU3alys 3SHAaHUH https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O00O1IIEHNE U 1 bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoaunyecTBo yacoB

DJIeKTpOHHbIe LN poBbIe

Ne i/ Tema ypoka
Bcero o0pa3oBaTe/ibHbIE pecypchl
[Iepuoanueckunt 3axoH. [lepnoanueckas
1 cUcTeMa XUMUYECKUX 35ieMeHToB /. U 1 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmorera [JOK
P P https://m.edso0.ru/00adb6b6
MepUOIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubnuotexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBSI3U U THIIEI 1 bu6moreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

5 Kiaccudukanus XuMu4ecKuX peakiui 1mo 1 bubmuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOH PEaKInu.

7 [ToHATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1 bubmmorexa [JOK

P https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

3 @akKTOphl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUUYECKOM PEaKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKUCIUTETbHO-BOCCTAaHOBUTEIIbHBIC 1 bubmuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adcade
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10 Teopus dIEKTPONUTHYECKON TUCCOLUALUH. bubnuorexa [IOK
CunpHBIC U CIIa0bIe AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Hounrsle ypaBHeHus peakiui bubmorexa [TOK

P peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KHUCIOT U OCHOBAaHUU
12 B CBETE IIPEACTaBICHUI 00 bubmorexa [JOK
ped N https://m.edso0.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAIIIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHUHA 00 DIIEKTPOIUTHUECKON bubnmorexa LOK
p p https://m.edsoo.ru/00add8b2
IUCCOLIHAIINT
14 TloustTie o runpoIN3e cojie bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bu6moreka [IOK
15 O00011IeHre U cUcTEMAaTU3aINs 3HAHUN
B H https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padorta Ne2 mo teme

17 «DIEKTPOJIUTHYECKAS TUCCOLIMALNA Eubmaorexa HOK

p a HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)

18 OO1as XapakTepruCTUKa raJIoreHOB. bubnuoreka [JOK
XUMUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosHas KUCIOTA,

19 XI/IMII/:‘ISCKI/I: CBOIICTBAa, HOJIYYECHUE bubmorexa [JOK

’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHEHHE
IIpakTtuyeckas padora Ne 2 o reme
N bubmuoreka [JOK
20 «IlonyueHue CoNsTHOM KUCTIOThI, U3y4YEHUE

€€ CBOICTB»

https://m.edsoo.ru/00ade348
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Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

21 €aKIIMii, ecJIi OJIUH U3 PEareHTOB JaH B bubamorexa LOK
Pealti, A P A https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mas xapakTepucTuka 31eMeHToB VIA- bubnuotexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOTU(UKAIIUNA CEPHI.
23 Haxomr;eHHe cepol I/I(beé coe)mHell)mﬁ B bubnmorexa LOK
P ’ https://m.edsoo.ru/00ade64a
MIpHUpoJie. XUMUYIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubnuotexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa,
25 (buznueckrue 1 XMMHUYECKUE CBOMCTBRA. bubmmorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peaKklnu, JIeXKaIINe B OCHOBE
26 MPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubnuorexa [JOK
CEPHOM KUCIOThI. XUMUYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKpPY’KaIoIllel Cpeibl COEAUHEHUSIMHU CEPhI
97 Brruncnenune MmaccoBoii 10K BBIXOa bubnuorexa [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa 31eMeHToB VA-
08 rpymmnbl. A30T, pacpocTpaHeHHE B bubnuoreka [JOK
npupoe, GU3nUecKue U XuMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHak, ero GuU3NYecKue U XMMHUYECKHe bubnuorexa [IOK
CBOMCTBA, [TOJIy4EHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
IIpakTtuyeckas padora Ne 3 o reme
bu6mmoreka [JOK
30 «[lony4yeHne aMmMuaka, U3y4eHuUe €ro

CBOWCTBY

https://m.edso0.ru/00adf180
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A30THas KHCIOTa, € PUu3nuecKue u

bubmuoreka [IOK

31
XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS
39 B KQUECTBE MUHEPAIbHBIX YI0OPEHUN. bubnuotexa [JOK
XHUMHUUYECKOE 3arps3HEHUE OKPYXKaIoIen https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSIMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopuas
33 KHCIIOTA, (U3MYECKHE U XUMHUECKUE brbmmorexa [OK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHHE
Wcnonb3oBanue pocdaTtoB B kKauecTBe
34 MUHEPAILHBIX YI0OpeHni. 3arpsi3HeHune bubmorera TTOK
PEIBHBIY YAOOP 24P https://m.eds00.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJIE, bubnuoreka [JOK
(dbu3uYecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubnuorexa [JOK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTJIepo/a https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHAs KUCIIOTA U €€ COJn bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢
[IpakTnueckas pabota Ne 4 o Teme
38 "[TomyueHue yriekuciioro raza bubmmorexa [JOK
i o ' | https://m.edso0.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
[TepBoHauanbHbIE TOHATHUS 00
39 OpraHMYEeCKHUX BELIECTBAX KaK O bubmmorexa [JOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepo/ia
b K
40 Kpemuuii u ero coenuHeHust nomoreka LO

https://m.edso0.ru/00ae080a
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[Ipaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/]a4 110 TEMC

bubnuoreka [IOK

41
«Baxuenme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COEIVHEHUD
KonTtposnsHas padota Ne3 mo Teme Bu6 110K

. noInoTeKa
42 «Baxueinne HeMeTauIbl U UX
https://m.edso0.ru/00ae0el8
COEIUHEHUS
OO6mast XxapakTepUCTHKAa XUMUUYECKUX

43 3JIEMEHTOB — METaJIOB. MeTainueckas bubnuotexa [JOK
CBSI3b U METAJUIMYECKask KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKre CBOMCTBA METAIOB
XUMHYECKHE CBOMCTBA METAJIIOB. Bi6 OK

. . HOIMoTEKa
44 DNEeKTPOXUMHUYECCKUHN P HAPSDKCHUMA 1
https://m.eds00.ru/00ae1156
METAILIOB
OO6mme cnocoObI MOTYICHHS METaJLIOB.

45 CmuiaBbl. Beruucnenus o ypaBHEHUAM bubnuorexa [JOK
XUMHUUYECKUX PEaKIUH, €ClIi OJUH 13 https://m.edso0.ru/00ael1156
peareHTOB COJICPKUT MPUMECH

bubnuoreka IHOK

46 [ToHsaTHE O KOPPO3UU METAJLIOB 1
https://m.edso0.ru/00ae1278
bubmuoreka [JOK

47 €JIOYHBIE METAILIbI
i https://m.edsoo.ru/00ae14bh2

bubnuoreka IHOK

48 OKcHIBI M THAPOKCU/IBI HATPUS U KU 1

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

49 [[lenouyHO3eMeETbHBIE METAITBI — KAJTbIUN 1 bubmuoreka [JOK
Maruui https://m.edsoo.ru/00ae15e8

" bubnuoreka IIOK

50 Baxneiime coequHEHUS KaJIbIU 1

https://m.edsoo0.ru/00ael15e8
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51 O000111eHIE U cUCTEMATH3ALUs 3HAHUN
52 JKECTKOCTE BOJBI M CIIOCOOEI €€ yCTpaHEeHUS bubmmorexa [TOK
a yerp https://m.edso0.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
53 "XKEcTKoCTh BOJBI U METOBI €€ bubnnorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmmoreka [{OK
54 AnroMuHAN
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubanorexa IHTOK
56 Kemneso 1
https://m.edso0.ru/00ae1d86
57 Oxkcunpl, THAPOKCUIBI 1 conn xkene3a (1) u bubnuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3ALNS 3HAHUI
[Ipaktrueckas padota Ne 7. Permenue
59 DKCIEPUMEHTANILHBIX 33134 110 TEME bubmorexa [JOK
p . https://m.edsoo.ru/00ae3de8
«Baxknennine MeTalIbl U UX COEUHEHUS
Brruncienus mo ypaBHEHUSM XUMHYECKHX
€aKIMii, eCJIM OJUH U3 PearcHTOB JaH B
60 fl36LITKe WU COLIE )KI/ITI:I)'I UMECH Eubmiorexa OK
p N p ) https://m.edso00.ru/00ae1750
BrrunciaeHust MaccoBOM JOJIM BBIXOA
MPOJIyKTa PEaKuu
61 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN
62 KonTponpHas padota Ne4 o teme
«Baxnennne MeTaIsl U UX COETUHEHUS)
63 BemiectBa u maTepuanbl B HOBCEAHEBHOM bu6mmoreka [JOK

JKHM3HH 4YCJIOBCKA

https://m.edso00.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHNUE OKPYXKAIOLIEH 1 bubnuorexa [JOK
cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH SKOJIOTUYECKUX 1 bubnuorexa [JOK
mpooeM https://m.edsoo.ru/00ae4270
66 KonTtponsHas padota Ne5 "O6o0mienue u 1 bubmmoreka [IOK
cucTeMaru3anus 3HaHuin" https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






