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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe peaMEeTHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPEICNICHHE €ro Mo KijaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOrOo  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil U3yueHus MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocss MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (PopMUPYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAICHUIX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopmMupoBaHus KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JCSATENBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK ¥ B TPO()ECCHOHATBLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/1a HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHUEeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM ATare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHUsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKON XUMUHU.

CrpykTypa coaepkaHusl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CojaepikaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbI 1O MPHUHIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YUYEHHUSI O CTPOEHUU aTOMa U XUMHYECKOU CBA3U;

— TpeCTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUA pacCMaTPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINIONHAS (YHKIUU OOBSICHEHHUS M IPOTHO3WPOBAHHS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABJISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXKaloumi MHpy,
«buonorus. 5—7 knaccel» u «Pu3nKa. 7 Kiaccy.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWIA OCHOB
XUMUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUECKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATENbHOW M Y4EOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
IIOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSTEIbHOM MO3HABATENbHON JEeATEIbHOCTH, HAyYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBPHOW H €CTECTBEHHO-HAay4HOI
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKpY’>KaloILlEro MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYCHHUH
XMMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B TOBCEJHEBHOM MKU3HU MU
TPYZAOBOU JAEATEIBHOCTH;

— (QopmupoBaHue y OO0y4aromMXCsi T'yYMaHHUCTUYECKUX OTHOIICHMH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUM i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee YWCIO YacoB, OTBEAEHHBIX MJS M3YyYEHHs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBanus, coctaBisaeT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YelOBEKA. XMMHUSA B CHUCTEME HAYK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31eMeHTOB. [IpocThie U ClIOKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTEenbHAS MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Mosib. MonsipHas macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUI.

®uU3NYECKUE U XMMUYECKUE ABJICHUSI. XUMUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYI0BAaHUEM, U3yUYEHUE U OMHUCAHUE
¢u3nuecknux CBOWCTB O0Opa3lOB HEOPTraHWYECKUX BEIIECTB, HaOIO/IEHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKAIMBAHUE
METHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIIOTOM) SIBJICHUHN, HaOII0/IeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE Xkese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/IelieHus CMECE: ¢ MOMOINbI0 MarHuTa, (GUIHTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoOBEACHINE OYNCTKUA MOBAPEHHOM
COJIM, HAOJIOJEHHUE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJIEJIE MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3Ja€MEHT U MpOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoaa. CrocoObl



MOJIyYeHUs KUCIOpoJa B Ja0OpaTopuu U NPOMBINUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTro 3¢ dekra, pa3pylieHue 030HOBOTO CIIOs.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

dusznyeckue CBOMCTBA BOABL. Bojga kak pacTBoputTelb. PacTBOpEIL
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esioBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJIHBIX BOJI.

Knaccuduxanus neoprannmueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. dDuszmueckue U XUMHUYECKUE
cBoicTBa OKCUO0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMmeHknaTypa ocHoBaHui. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydenrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHEe CBOMCTBa KHUCJIOT. Psn axktuBHoctn MetamuioB H. H. bekerosa.
[Tomyuenue KUCHOT.

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

I'eneTnyeckas cBA3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AyXE, IOIYyUYCHHUE,
coOMpaHue, paclio3HaBaHWE M H3YUYECHHE CBOWMCTB KHUCIOpOAa, HAOJI0JeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBHS BO3HHUKHOBEHHUS W
MpekpanieHus TopeHus (Mo)kapa), O3HAKOMJIEHHME C oO0pa3laMu OKCHIAOB U
ONMCAaHWE WX CBOWCTB, IOIY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugoM menu (II)
(BO3MOKHO HCIOJIb30BaHUE BHICOMATEPUAIOB), HAOIMIOACHHE OOPA3I[OB BEIICCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HaTprieM ©  KaiblleM) (BO3MOXHO  MKCIOJIb30BAaHHWE BUJEOMATEpPUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJIaMH, pPEaKkUud HEUTpaau3aluy, IOJyYECHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeTajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /I.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpPUOJIHAsA  (QOpMBI
[Tepuonuueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuoas
u rpynnbl. DU3NUECKUl CMBICT TOPSIKOBOTO HOMEpPAa, HOMEPOB NEepUoJa U
TPYIIIBI DJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. Menneneea. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAIUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3axkoHa u [lepuoauueckoit CUCTEMbI XUMUUECKUX
BJIEMEHTOB 11 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBS3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
IIporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHne oOpa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHMCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS).

Mexcnpeomemmunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSTUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MMPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COmHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMsl, KalblLMs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUJBI XUMHYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukarms XuMU4YecKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENICHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [loraTue o xumuueckom paBHoBecun. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA C  HCHOJIB30BAaHHEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O TMAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (AKTOPOB, HCCICIOBAHUE DIICKTPOIPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MaTepUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTEKAHWS  pEaKIMid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJICJICHHUE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHMYECKHX
BEIIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKUMd Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS ATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3amMoOJ€iCTBUE € METAJJIaMH, HEMETAUIaMH, IIejdodyaMu). XJIOPOBOIOPO/I.
ConsHass KWCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHHE, NMpUMEeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMU3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHE B IIPUPOJIE.

O6miast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTeleHH okuciieHus. CTpoeHune U (U3NUYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOIMHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHUe CBOWCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndeckue u
XuMuyeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUEeCKMe © XHMHYCCKHE CBOWcTBAa (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKIilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIIOTHI.
[Iprumenenune cepHoil KUCI0Thl. CONM CEPHOUM KUCIOThI, KAYECTBEHHAS PEAKLIUS HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTETNICHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznveckue U XuMu4Ieckue cBorctea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coam aMMOHMUS,
ux (pU3nYecKre U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME KaK TMPENCTaBUTENsI Kjacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoOpenuit. XuMHUUECKOe 3arpsi3HEHHUE OKPYKAIOIIeH Cpelibl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxXa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUIECKHUE CBOMCTRA,
nosydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACIPOCTPAHEHHE B TMpuUpoJe, (U3MYECKHEe W XUMHYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoge. OKCuIsl yriepoaa, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r17100aJbHOTO TOTEIJICHUS KIMMAaTa, TMapHUKOBBIN
addekr. YronpHas KUcCIoTa U €€ coM, nX (PU3NUEeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COEAMHEHUIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBINIJICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMeHerne. CoenuHeHHs KpeMHHS B mpupone. OOmmue mnpeacraBieHus 00
okcuse kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPHUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUYECKHE CBOMICTBa
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  CcOeAUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOOICHUE TIpoliecca OOyTiMBaHUsl caxapa Mmoj JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuK Ha Cybdart-
MOH W HaOJIOJICHHE TMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAMHEHUM (BO3MOXKHO HCIIOIH30BaAHUE
BUJIEOMATEepUasoB), o0pa3iiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMaza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJydyeHUue, cCOOMpaHue, paclio3HaBaHUE U W3Yy4YCHHE
CBOICTB YIJIEKUCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha kapOoHAT U
CWIMKAT-UOHBl W UW3yYE€HHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o treme «BakHelIne HeMeTaJUIbl U UX COETUHEHUA)).

MeTanjibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKAa XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHne MeTaioB. Meramnueckas CBsI3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  ONEKTPOXUMHUYECKUM  Psif
HarnpsHKeHU MeTanoB. dusndeckne U XMMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
crocoObl Toy4yeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXIACHHUE B IMPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kaiausi). OKCUIbl U



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B nipupoae. PU3nueckne 1 XMuMUUECKHE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: TIOJIO)KEeHUE B [lepnoanyueckoi cCUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoxKJaeHue B Ipupoae. Pusmyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKCUIbI, THIPOKCUIBI U cosn kenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJEHCTBHUS OKCHA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BAaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHUE CBOWCTB >KECTKOW BOBI, IPOLIECCA TOPEHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIMOJB30BAaHHUE  BUIEOMATEpPUAIIOB), IPU3HAKOB  MPOTECKAHUS
KAQYECTBEHHBIX PEaKIUM HAa MOHBI: MArHUsA, KAJIbLHUs, aJIOMHHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE M ONMKMCAHUE TPOILIECCOB OKPAIIMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTEpHaIOB), UCCeq0BaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA ATFOMHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxueunmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B NMOBCEIHEBHOM KW3HH YeEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBas momoris npu
XUMHUYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (NpeaenbHas TOMycTHUMast
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3I0oB MaTepHANOB (CTEKIIO, CIIaBbl METAJIOB, TOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunie ceazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MaTePHUAIIBI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUH 3apsj, MPOBOJHUKH,
MOJYNPOBOAHUKH, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTbD, KPUCTAIITMYECKAsI
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Omocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
I0JIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS MPOTrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOPMaMH TMOBEJIECHHUS U CHOCOOCTBYIOT IMpolieccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpuoTH4YeCKOro BOCIMTAHUS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B KWU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW HH(OpMaIuent o
MEPEIOBBIX JOCTMXKEHUSX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPyrux  BUJAX
JESITEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIPH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapuUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIOIINE
OCHOBY Ui TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YWUTATEIbCKOW KYJIbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
COCOOHOCTh K caMOoOOpa3oBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4)¢opMupoBaHMS KYJbTYPHI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacCHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTHYECKOMY U3yUCHHIO Mpodeccuil u Tpyaa pa3IMuHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHHUST 00pa3oBaHus ¢ YUYETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MpoheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6)3K0J10rH49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MACHOTO MOBEJEHUS MIPHU paboTe ¢ BEIIECTBAMH, & TAKXKE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOW  KYJIbTYpbl, OCO3HAHUS IJIOOAJBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanpeaMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWHN U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYUIECTBIEHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JPYTMMH TMOHSITHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KA4YE€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmooaath 3a XOAOM Mpolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (OPM MpPEACTaBICHUSA, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMYHbIE METOJbl U 3alpoChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHMS PA3IMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATHL B Ipoluecce y4yeOHOH U
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora U (Wiau) JIUCKYCCHM) IIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJITATOB BBITIOJHEHUS XUMHUYECKOrO JKCIepuMeHTa (1abopaTopHOro OIbITA,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HUKAIOUIUX MpoOJieM Ha OCHOBE Y4éTa OOIIMX HMHTEPECOB U COTJIACOBAHMUS
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBbIe YHHBepPCcaIbHbIE YUeOHbIe 1eCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, crneuudpuyueckue s NOpeaMeTHoM obnactu «XuMHS», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO 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 CHOPMUPOBAHHOCT Y O0YUAIOIMIUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHUN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJMYECTBO BEIIEeCTBa, MOJIb, MOJISIpHAsh Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHUS, PEaKIUu 3aMelleHus, pPeaKuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aTomMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHMOH, aHUOH, PAacTBOp, MACCOBasl JIOJISl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHIATUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBlieHUS (OpMyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKHCJCHUS  JJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBsi3u (KOBajJeHTHasT W MOHHAasg) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOJIUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXpPAaHEHMSI MacChl BELIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckas cucrema XuMmudeckux daementos [l .
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTM IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHYECKOro JJeMeHTa 1o ¢opMmyIe
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEPAlMM MBICIUTEIIBHONW JESATEIbHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIO,
BBISIBIICHUE NPUYMHHO-CIEICTBEHHBIX CBA3E€U — NI U3y4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHHMEM, a TaKXKe IMpaBUiaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOJA U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHUYECKHUE  DKCHEPUMEHTHI IO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHily 00ydenus B 9 ki1acce npeIMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIi[usi, XUMUIECKas CBSA3b, TEIIOBOU 3P deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCMHEHUAX, 3aps]l MOHA MO XMUMUYECKOW (opMyre, xapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy llepuonuyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEePUOJ0B U TVIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmUe W crenu(uueckrue XUMHUYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIETIOYEN U COJIEN, TIOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIU NOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca STUX PEaKIui;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COCIUHEHMsI, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OTBITOB IO TIONYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe I HEOPraHNYeCKNX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepnoanyeckasi cucreMa xumudeckux 3j1eMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

12| Osemmenno ; biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1.BemecTBo U XUMH4YeCKHEe peaKIMU
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUSA
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pazgen 3.MeTa/iibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obuwue cBoicTBa METa/IIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4.Xumus u okpyxxaiouias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTa 06.09.2023 | https://m.edsoo.ru/ff0d210c
) IlousTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMUU 08.09.2023 | https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padota Ne 1 «[Ipasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI | bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 13.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMech. CriocoObl | bubmuorexa [JOK
pa3aeiieHus: cMecei 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
. bu6mmoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIIEMEHThI. 3HAKH | bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IIpocTei€ U CI0KHBIE BELIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [IOK
YIp yi https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmmoreka [JOK
10 Xumnueckas popmyina. BanreHTHOCTD nomrorexa [
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTtHocuTeNBHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [{OK
Moumnspaas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJimuecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKUX bubamorera LOK
HHeCTBa o yp https://m.edsoo.ru/f0d5708
peakui
Knaccudukanus XuMUuecKuX peakiuii
bu6mmoreka [JOK
18 (coenuHEHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000ImeHne 1
. https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3allusl 3HAaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 oxcumax
CriocoOsI MOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U MIPOMBIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
(Hegs, yr ) Bu6maorexa LIOK
25 3arpsi3HeHne BO3/IyXa, CITIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[Ipaktrueckast padota Ne 3 o Teme
26 «ITonmyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYECHHE €r0 CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bozopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITongaTtue o KuCIOTax MU COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOIa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEILECTBA Ia3a 110 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUH HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 dusznvecKkrue U XMMHUYeCKHe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonstue 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE PACTBOPBI.
https://m.edsoo.ru/ff0d5b40
MaccoBas 10715 BElIeCTBa B paCTBOPE
[IpakTrueckast padota Ne 5 mo Teme
13 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KilaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
bubnuoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cocTaB, KinaccuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsI3b MEXKY KiaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9as50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaHUU https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuorexa [JOK
50 OCHOBHBIE KJIACChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCJIMHECHU I
[TepBbie MONBITKH KIacCUpUKAITIU
bubnuoreka [JOK
51 XUMHUUYECKHUX AJIeMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubnuoreka [JOK
52 [lepuoanueckas cucteMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bub6nmnoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00adas52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHnue 3JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aTOMOB 1eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl Jl. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyeckoro 3akoHa
57 JUISl pa3BUATHS HayKu U npaktuku. J[. 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bub OK
59 WNoHHas xumuyeckas CBs3b nomoreka I
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYeCKast bubnnoreka [IOK
CB3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIUTENN U BOCCTAHOBUTENH
https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ne4 mo teme bubnunoreka [JOK




«Ctpoenue aroma. XUMHUYECKast
CBSI3b»

https://m.edsoo.ru/00adb486

66 PesepBHrIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHNE 1 | bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHuH https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3yYeHHUs o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMUYECKUX dieMeHToB JI. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 bubmorexa OK
. 08.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHWYECKHUX BENIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBS3U U THIEI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
bubnuoreka [JOK
7 peakiuu. [loHATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[TonaTHe 0 XUMHYECKOM
bu6mmoreka [JOK
8 paBHOBecHU. PAKTOPBI, BIUAIOLIUE 1

Ha CKOPOCTb XHMHUYECKOH pCakuun u

https://m.edsoo.ru/00adc28c




I10JIOKEHUE XMMHYECKOTO
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

XHUMHUUYECKUE CBOMCTBA HA IPUMEPE

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
bubmmorexa [{OK
10 muccoranuu. CUIbHBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuoreka [JOK
11 HoHHbIE ypaBHEHHUsI peaKIuil
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
2 OCHOBAHHU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JTUCCOTHAITAN
XUMHUYECKUE CBOMCTBA COJIEH B
. bu6mmoreka [IOK
13 CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOIUALINHT
. bu6mmoreka [IOK
14 [TonsiTue o ruapoIM3e coJieit
https://m.edsoo.ru/00add9d4
s O06o001IeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
bubnuoreka [JOK
16 «Pemenue 3KcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a9»
KounTtponsnas padora Ne2 no teme
bubnuoreka [JOK
17 «DNEeKTPOJIUTUYECKAS TUCCOLIUALINSL.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
13 OO11as XxapakTepucTUKa raJIoreHOB. bubnmnoreka [JOK

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




XJopa

Xnoposogopos. CoxsHast KHCIIOTa,

. bubnuotexa [JOK
19 XUMHUYECKHE CBOMCTBA, MOJyYCHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTtuyeckas padora Ne 2 o reme
. bubnuorexa [JOK
20 «IlonmyueHue CoTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
. bubnuoreka [JOK
21 XUMUYECKUX PEAKIUH, €CITH OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITIU CEPBI.
” Haxoxnenue cepbl U €€ coeTMHEHU I bu6mmoreka [IOK
B Ipupoie. XUMMUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3HYecKre U XUMUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
bu6mmoreka [JOK
25 (br3UYEeCKre U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHHUE
XUMHUUYECKUE PEAKIUH, JIEIKALINE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
27 Brlunciaenne MaccoBO I0JIM BBIXOAa bu6mmoreka [JOK




IIPOJIyKTa peakuu

https://m.edsoo.ru/00adec8a

OO1mas xapakTepuCTHKa HIEMEHTOB
VA-rpymmsl. A3oT,

bubmmoreka [{OK

28
pacrpocrpaHeHue B IPUpoLE, https://m.edsoo.ru/00adeeab
(du3HUecKre U XUMUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

. bubnuorexa [JOK
29 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpaxTnueckas padota Ne 3 o Teme
bubmmoreka [IOK
30 «IlomydyeHne aMmMuaka, U3y4eHue ero
. https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuotexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 00OpeHnii. XUMHUYECKOE bubmmorexa [OK
YAODPEHIIL . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaloIIel cpeibl
COEIMHEHUSIMU a30Ta
Docdhop. Oxeun dbocdopa (V) u

dop docgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonw3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubmuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, pacnpocTpaHeHuE B

PO, pacipoctp bubmuoreka [JOK

35 npupoe, GU3NUecKue U XUMUIECKHEe

CBOICTBA

https://m.edsoo.ru/00adfd9c




Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36
DKosorndyeckue mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

N bubmmorexa [{OK
37 VYroJibHAsI KUCIOTA U €€ COJn 3
https://m.edsoo.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHauanbHBIEC TOHATHS 00
bu6moreka [IOK
39 OpraHUYeCKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
. bu6mmoreka [IOK
40 Kpemuuii u ero coeqmueHus
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5.

A1 Pemenue skcnepuMeHTaNbHBIX 337124 bubnuoreka [IOK
1o teme «BaxuHeiie HeMeTalIbl 1 https://m.edsoo.ru/00ae0bf2
HUX COCTUHECHUS»

KontponbHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTalIbl U UX
https://m.edsoo.ru/00ae0el 8
COCJTUHECHUS»
OO6mras xapakTepucTuKa
XUMHUUYECKUX AIEMEHTOB —

43 MeTaoB. MeTtamindecKkas CBsI3b U bubnuoreka [JOK
MeTaJUINYeCKast KpHCTaJUIMYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBa
METaJJIOB

44 XHMHYECKHE CBOMICTBA METAJIJIOB. bu6mmoreka [JOK




DIEKTPOXUMHUYECKUN PSiJ
HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/00ael 156

OOm1re cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XMMHWYECKHUX PEeaKIUU bubnmorexa [TOK
yp DAk, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPKHUT
npuMecu
bubmmoreka [{OK
46 Ilo € 0 KOppo3 eTaJlIo
HATHE O KOpPOSHH METAILIOB https://m.edsoo.ru/00ael1278
b K
47 Illenounble METAIITBI nommorexa O
https://m.edsoo.ru/00ael14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
Kallis https://m.edsoo.ru/00ael14b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
. bu6mmoreka [IOK
50 Baxueiinme coenMHEHNS KaJIbIU
https://m.edsoo.ru/00aelSe8
51 O000111eHNE U CUCTEMATU3 AL
3HAHUH
57 JKEcTKoCTh BOBI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas paborta Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKEcTKOCTEL BOABI M METOEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
b K
54 JNp—— nommoreka 11O
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64




bubmuoreka [JOK

56 XKeneso
https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJTH JKeTe3a bubnuorexa [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U CHCTeMAaTH3aIus
3HAHUM
[IpakTnueckas padbora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
1o TeMme «BaxHenme MmeTamibl 1 UX https://m.edsoo.ru/00ae3de8
COCITMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MAaCcCOBOM JIOJIM BBIXOJa IPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o teme
62 «BaxHeinme MeTaJlIbl U UX
COCTMHEHUS»
63 Bemiectsa u marepuaisl B bubnunorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXKaIOLEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bu6nuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CUCTEMAaTU3alus 3HaHUHI

https://m.edsoo.ru/00ae0dOa

67 PezepBubiit ypok. O0o01ICHNE U 1 bubmuoreka [IOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHbIit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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* Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0I11ecTBO
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* Xumus, 9 knacc/ Pynzutuc I'.E., ®enpnaman @.I°., AkurionepHoe 00111€CTBO
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