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HOACHUTEJIBHAA3ZAIINCKA

[IporpaMmma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHOUIPOrPaMMBIOCHOBHOI'O 00111€r000pa3oBaHus, MPEACTABICHHbBIX B
OI'OC 00O, a Takxe Ha OCHOBE (eepaibHON pabouell MporpaMMbl BOCIIUTAHUS
U C Y4ETOM KOHIEMIMHU TMpenojaBaHus ydeOHOro mpeamera «XuMus» B
oOpazoBaTenbHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu Oa€T TpEACTaBICHHE O MLENAX, OOLeld CTpaTeruu
oOydeHHMs, BOCHHMTAHMS M PA3BUTHUA OOYy4aIOIIMXCA CpEACTBAMU Yy4eOHOTO
npeamera, YCTaHaBJIUBAET o0s3aTeIbHOE IPEAMETHOE COJIepKaHue,
IpPEAYCMATPUBAET PACHPEACIICHHE €ro IO KiaccaM M CTPYKTYPUPOBAHUE IO
pazienaM M TeMaM MPOrpaMMbl IO XHMHUHU, OMPENETSCT KOJUYECTBEHHBIC H
KaueCTBCHHBIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHIyEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OocoOEHHOCTEW O00ydYaronuxcs, ONpenensieT BO3MOXKHOCTH — TpeaMera  JUis
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE 1eJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBbHOCTH OOYYaloUulerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY>)KUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS TI00ATbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CBHIPbEBOM, JHEPreTHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyennexumun:

CIIOCOOCTBYET  pealu3alliid  BO3MOXKHOCTEM  JJii  CaMOpa3BUTHA |

(bOpMHUPOBAHUSAKYITHTYPBUTHYHOCTH,EE00EHN (D YHKIIMOHATHLHOM TPAMOTHOCTH;
BHOCHUTBKJIAJB(OPMUPOBAHHUEMBIIIICHUSIUTBOPUECKIUXCITIOCOOHOCTEN
OoOy4JalIuXCcsi, HABBIKOB WX CaMOCTOSATEIBHOW  y4eOHOW JIEeATEeIhHOCTH,
AKCHEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MOBCEAHEBHOIKU3HU, TAKUBIPO(HECCUOHATBHOU IESI TETHOCTH;

3HAKOMHUT CO CHEeIU(PUKOW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETIOCTHOTOB3I IS IaHAC AUHCTBOIIPUPOIBINYETIOBEKA, IBISETCAOTBE TCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOM
COepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJSIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpaKeHHWEM 0a30BOM HAYKH XMMHUU Ha OINpPEAEIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 00pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATUM
OpraHUYeCKON XUMUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUHAO XUMHUYECKOMDJIEMEHTEH BEIIECTBEUCUCTEMBITIOHATHIHO XUMHYECKON
peakiuu. OO0 OSTH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbI [0 TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHHI HAa OCHOBE TEOPETHUECKHUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTOYYEHHUKaKOCHOBBIBCEIOECTECTBO3HAHUS;

— Ilepuoanueckorozakona/l.M1.MenaeneeBakakOCHOBHOT03aKOHA XUMHUH;

— YYEHHUSOCTPOCHUHATOMAuXUMUYECKONCBA3H;

— TpeACTaBiIeHUN 00 DIIEKTPONUTHYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K APYTOMY, BBITONHSISA PYHKIIMN OOBICHEHHS M IPOTHO3UPOBAHUSICBOMCTB,
CTPOCHHS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUHU  CIHOCOOCTBYEeT  (HOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMHAYECKON COCTABJISAIOLICH HAYYHOU KAPTHUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOUIEHUS K HAy4YHOMY 3HAaHHIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XMMHUHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHUUH3PaHEeN3YUCHHBIXYUeOHBIXITPEAMETOB  « OKPYKAIOMUUMHUDY,
«buonorus.S—7xmaccemu«duzuka. 7kmace».

[Ipy wW3ydeHWHW XUMHHM TPOUCXOAUT (OPMUPOBAHHME 3HAHWA OCHOB
XAMHYECKOW HayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBHI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XHMHUYECKUX
3HAHUM — BaKHEUIIUX (PaKTOB, MOHSATUM, 3aKOHOB M TEOPETUUECKUX IOJI0KCHHIA,
JOCTYMHBIX0000IEHUMMHUPOBO33PEHUECKOTOXapaKTepa, A3bIKaHAYKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM TO3HAHUS TPH W3YUYEHUU BEIIECTB U
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOM M Y4eOHO-UCCIEN0BATEIbCKON
AeSITEeNbHOCTH, OCBOCHHMU TpaBWJI OE30MacHOTO OOpalleHus C BEIIECTBAMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue I, KaK:

— (¢opMupoBaHUE MHTEIUICKTYalbHO pPAa3BUTOW IJWYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOYyYeHHs Ha CHCTEMaTHYECKOe MPHOOIICHHE
O0yJarouIuXxcss K CaMOCTOSTENbHOW TO3HABATENIbHON JAESITeTbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOUIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yClIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YUarOIIUMUCS
OIbITa Pa3HOOOpPA3HON MAESATETHPHOCTH, TIO3HAHUS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), WMEIONINX YHHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCIbHOCTH;

— (QopmupoBaHue oOme (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAay4HOIl
IrPaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBICHATH U OLECHUBATh SIBJICHUS
OKpY’>KaloIllero MHUpPA, HCIOJb3YyS 3HAHUS U OIBIT, MOJIyYEHHBIE MPU H3yYEHUH
XHUMUH, TPUMEHATh HUX IpU pEHIeHUH MpoOJieM B IOBCEIHEBHOM JKHU3HU U
TPYAOBOH €ATEIBHOCTH;

— (QopmupoBaHue y OOyyarOUIMXCAi T'YMaHUCTHYECKUX OTHOILIEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKHUX 3HAHUM /i1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYNOBOM JESATENIBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uis U HANpaBICHHOCTH JaTbHEUIIETO
o0yJeHUsI.

OOmiee uucaO 4YacoB, OTBEAEHHBIX IS H3Y4YEHHS XMMHU Ha YPOBHE
OCHOBHOTr0 0011ero oopa3zoBanusi, coctaBisieT!36 yacoB:B8 kinacce — 68 yacoB(2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEP KAHUEOBYYEHUA

8 KIIACC

IIepBoHaYaIbHBIEXUMHUYECKHETTOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTO/ax MO3HaHHWS B XUMUHU. UMCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE dIEeMEHTbl. CHUMBOJIBI XUMHYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumnueckas popmyna. BalleHTHOCTh aTOMOB XMMUYECKHUX AJIEMEHTOB.3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTEbHAS
MOJIEKYJIIpHasi Macca. MaccoBasi 1oJisl XMMUYECKOTO 3JIEMEHTA B COC/IMHCHUU.

KomuuecTBo BemectBa. Mosib. Monsipaas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel 1o dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®OU3NYECKUE U XMMHUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHMsI MacChl BellecTB. XUMUYeckue ypaBHeHUs. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuiiakcnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJIOH, MpaBuUiaMu paboThl B JabopaToOpuu U
npuéMamMu obpaieHus: ¢ JabopaTopHbIM 000PYAOBaHUEM, U3YUEHUE U OMHCAHHE
¢uznuecknux CBOMCTB 0OOpa3lOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlUs BOJAbI) U XUMHYECKHX (FOPEHHE CBEUHU, NMPOKAIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aWMOJICHCTBUE Meja ¢ KUCJIOTOM) SIBJICHUN, HAOII0ICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKHUX peakiui (pasiiokKEHUE caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUe THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoJencTBHUE xkele3a ¢ pactBopoM conu meau (ID),
M3y4deHHE CIOCOOOB pa3JeieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, NUCTHLIAIMS, XpoMaTorpadusi, IpoBeeHNEe OYUCTKU TTOBAPEHHOU
comu, HaOJIOJEHWE W  ONWCAaHWE  Pe3yJbTAaTOB  MPOBEACHHS  OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAcChl, CO3JAaHHE MOJEIEH MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Ba:xHelmuenpeacTaBuTe IMHEOPraHMYeCKUXBEIIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 37eMEHT U MPOCTOE
BemecTBO. Haxoxmenue kwucimopoma B Tpupoje, (Pu3Wdyeckne M XUMUYECKUE
cBoicTBa(peakuuuropenus ). Okcuasl. I Ipumenennexucnopoaa. CnocoObl



MOJIYYeHHs] KUCJopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEKT XUMUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE peaKuu. TOIUIMBO: yroiab W METaH. 3arps3HEHHE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUecKkue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u comnm.

Monsipabiii  00b€M  ra3oB. Pacy€Thl 1O XUMHUYECKUM  YPaBHECHHSIM.

Pu3nuecknecBoicTBaBoIbl. BogakakpactBopuresnb. PacTBOpBL
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  cosieoOpa3ytonie  (OCHOBHBIE, KHCIOTHBbIE, aM(pOTEpHbIE) U
HeconeoOpasyromue. Homenknatypa okcuaoB. Duznueckue U XUMHYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XUMHYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn axrtuBHocTn MetawuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu.Homenknatypacoseit. Du3nuecKuenXx uMMHIeCKHUECBOMCTBACOICH.
[Tomyuenuecouiei.

I'eneTnyeCKasICBA3bMEKTYKIACCAMUHEOPTaHUYECKUXCOECTMHEHUIA.

Xumuueckuiiakcnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJICHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpaleHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACNO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEPUAIOB), HAOMIOACHNE 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOIIb, HCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpremMuKanbIueM )(BO3MOKHOUCTIOIb30BAHUEBUIEOMATEPUATIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpPAx KUCIOT U IIENIOYEH,
uzydyeHue B3auMozeiicTBus okcuga meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KUCJIOT C METAJUIAMH, PEaKUWid HEUTpalu3aluM, MOJIYYECHHE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METaJUla APYTMM M3 PACTBOpaA COJIM, PEUICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxkHelmune Kiaacchl HEOPraHUYECKUX
COEIUHECHUI.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJeMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIe 00pa3yroT aMGOTEPHBIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3axkoH. Ilepronnueckas cucteMa XMMHYECKUXAJIEMEHTOB/.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunoguueckoit cucremol xumuueckux 3iemeHToB JI. . Menneneesa. [lepuoasin
rpynnbl. @U3NUECKUil CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJa UTPYMIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. DnekrpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04e€K aroMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuognueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSl pajdyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenuel lepuoanueckoro3zakonaunl lepnoauuecKONCUCTEMBIXUMUYE CKUX
BJIEMEHTOB [UJI1 Pa3BUTUsA Hayku W npakTuku. [[. . MeHneneeB — yd€HbIN H
rpakIaHUH.

Xumnueckascnsazb. KoBaneHTHas (mosipHass MHENOJIPHAS ) CBA3b.
DNEKTPOOTPUIATETbHOCTEXUMUUECKUXAIIEMEHTOB. IOHHAsCBSI3b.

CrenenpokuciieHus. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIEPEAKIIUU.
[Ipo1iecchloOKUCIEHUSIMBOCCTAHOBIEHU . OKUCIUTETMMBOCCTAHOBUTENH.

Xumuueckuiiakcnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKIHUI
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemmnulecensu



Peanuzamus MeXnpeaMETHbIX CBA3CH NpU M3YYEHHMM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCIOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMNEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: Marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IJTAHEThI, 3BE€3/1b1, COJIHIIE.

buonorus:porocunrtes,qpixanue,6mocdepa.

I'eorpadus: armocdepa, rugpochepa, MUHEpaNbl, TOPHBIE MTOPOIbI,IOJE3HbIE
MCKOTIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBouxuMuuyeckasipeakumsi

[Tepuonnueckuii 3akoH. [lepuonnueckas cucreMa XMMHUYECKHUXAJIEeMEHTOB/.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TNEPUOAOB, Kaius, Kaldblusi MU HX
COCIMHEHUII B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoit
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIIBI XMMUYECKOW CBSI3U. THIBI KPUCTATIMYECKHX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCA K pPa3IUYHbIM KJlaccaM HEOPraHUYECKHX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKHUXPEAKIIMUIIO PAa3IMYHBIM MPU3HAKaM (M0 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(PQEKTy, II0
M3MEHEHUIO CTENIEHEW OKUCIECHHSI XMMHUYECKHX 3JIEMEHTOB, 10 0OpPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUS.

[TorsiTue 0 ckOpocTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [IoHSTHEe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. llonstue o xkarammse. [loHsiTne 0 XMMHU4YeckoM paBHOBeCHH. DaKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XHUMHUYECKOW pPEAKIUMU W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTENbHO-BOCCTAHOBUTENbHOWPEeaKIMU. COCTAaBICHUEYPABHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd €  HCHOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

TeopusdIEeKTPOIUTHYECKOMANCCOIUALNN. DIEKTPOJIUTEL  MHEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALMA BEIIECTB C PA3JIUYHBIMU BHIAMHU
xumuyeckoi cBsizu. CreneHs guccorumanuu. CUIbHbIC U Cla0bIe JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS peaKIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHUM U COJI€Hl B CBETE MPEACTABICHUN 00 3JIEKTPOIUTUYECKOUTUCCOLIMALIIH.
KauectBenHbie peakiiuy Ha HOHBL. [[OHSITHE O TUIPOIU3E COJNECH.

Xumuueckuuiaxcnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAIIIMYECKUX PEHIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (AKTOPOB, HCCICIOBAHHE DIICKTPONPOBOIHOCTH
pacTBOpPOB BEILECTB, IMpOLECCAa UCCOLMALUMU KHUCIOT, IIEJIOYEd U COJel
(BO3MOXKHO  HCIIOJIb30BAaHME BHJCO MAaTEpUANIOB), TIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TNPOTEKAHUS  peaklWii  HOHHOrO  OOMEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3za, oOpa3oBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBK) KA4ECTBEHHBIX pEAKUMH HA HOHBI, pELICHUE
JKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTraibIuuXcoeUHEHUSA

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMoOz€iCTBUE C METallaMH, HEMeTaulaMH, LIeJo4aMu). XJIIOPOBOJIOPO/I.
CongHasi KUCIIOTa, XMMHYECKHE CBOWMCTBA, MOJyuyeHHE, NpuMeHeHue. JleicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YEJIOBEKA. BakHeHIIne XJIOpUIAbl U HUX
HaXO0X/CHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka anneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIINN KUCIOPOIa
U cepbl. XuMUYecKue cBocTBa cepbl. CepoBOOpOa, CTpoeHUe, (pu3ndeckue u
XUMuyeckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (Qu3HUecKMue © XHMHYECKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHUCIOT U crnerududeckne). XHWMHUUYECKHE pPEakIny,
Jexanme B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUsSI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHor KUcIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEAUMHEHUN B MOPUPOJIC. XHUMHUECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCAWHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpOCTPAHEHHE B MPHUPO/IE,
¢usznueckren xuMmuueckuecBoiicTBa. KpyroBopoTazoTaBmpupoie.AMMHUaK, €ro
dbu3nYecKue U XMMUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coaum aMMOHMUS,
nx$U3NYECKHEe U XUMUUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KUCJIOTa, €€ ToydeHue, GU3NYeCKue M XUMHUUYECKHUe
cBoiicTBa (0OlIME Kak MpEeACTaBUTENsl Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTPATOB U COJIGM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HeHUE OKPYXalollel cpejibl COeIMHEHUAMH a30Ta
(KUCIIOTHBIE JOXAM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOJoEMOB). Docdop,
altoTponHeie Moaudukanuu (Gochopa, GuUMUECKHEe M XUMHUYECKHE CBOMCTBA.
Oxcuadocdhopa(V)ubochopHaskucinora,hpU3NIECKUEUXUMUIECKHUECBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKUCIEHUs.  YTJIEpoJ,  aJUIOTPOIIHbIE
Monu(UKALMK, PACIPOCTPAHEHHE B TNpUpojAe, (PU3MYEeCKHe U XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
dusznueckre 1 XUMHYECKHE CBOMCTBA, ACHCTBUE HA KUBbIE OPraHU3MBbI,IIOJIyYCHHE
U MIpUMEHEHUE. DKOJIOTHYECKHe MPOoOJIeMBbl, CBI3aHHbIE ¢ OKCUAoM yriepoaa (1V),
rUnoTe3a TI00aTbHOTO MOTEIUICHUS KIMMarta, MapHUKOBBIA 3(@ekT. YronpHas
Kacinora U e€ conu, uX (U3NYECKMEe M XUMHUYECKHE CBOWCTBA, MOJYYCHHE WU
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHar-woHbl. Mcmomb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEJTLCKOM XO35UCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTMHEHUSIX
yriaepona(MeTaH, 3TaH, 3THJIEH, al€TUJIEH,3TaHoJ, TJIULEPUH, YKCYCHASKHUCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W TMPOMBIIIICHHOCTH.
[TorsiTHe 0 OMONOTMYECKHN Ba)KHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojgax — H UX
polii B KM3HM 4eJoBeKa. MarepuaibHOE €AUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOWCTBA, TMOJyYEHUE U
npumeHeHue. CoequHeHus: KpeMHus B ipupoze. O0mme npeactaBieHus: 000KCH e
kpemaust (IV) u kpemuueBoil kwuciore. CHIMKaThl, HUX HCIOJb30BAHHE B
OBITY,BIPOMBINIIICHHOCTH. BakHEHIIHECTpOUTE T HBIEMATEPHAIIBI: KEPAMUKA,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTr0 HMCMHOJIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

XumuueckuiaKcnepumenm:

M3yueHHE 00pa3liOB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBA
rajJjloreHOB M HUX COCJUHEHHM (BO3MOXKHO HCIIOIB30BaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJICHHME C oOOpa3laMu XJOPUAOB (TajJOreHHIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHMHUYECKHUX CBOWCTB
pa30aBICHHONCEPHOUN KUCTIOTHI, IPOBEJACHUE KAaUECTBEHHON peakiluu Ha cyibdat-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MuecKuMu
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEepUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUM, MOTyUYEeHHE,
coObupaHue, paclo3HaBaHUE W M3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UXIIPOTEKAHU S, B3aUMO/ICCTBUEKOHIIEHTPUPOBAHHOWA30THOMKUCITOTHICME IO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4CHHE Mozenein
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, ¢QyiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOICTB YIJIEKHCIIOTO rasa, MpOBEJIeHHE KaueCTBEHHBIX peakiMii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
IPOIYKIHUEN CUIIMKATHON MPOMBIIUIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIIbHBIX3a/1a4
1o TeMe «BakHeulme HeMeTallyIbl U UX COCTUHEHUS.

MeTaanbiMuxcoeIMHEeHUSs

OO6mast XxapakTepUCTHKA XMMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nojioxkeHus B llepmogmueckod cucreme XumMuyeckux diaemeHto . .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpHUCTa/UIMYecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHDKeHUH MeTaiwioB. OU3NYECKUe U XUMUYECKHUE CBOWCTBA MeTaiioB. Oomue
crnocoObl TonyyeHus MeTauioB. [loHATHE O KOppO3WHM METAIJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, AIOpPaTIOMHHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTaibl: NoOKeHUE B llepmoguueckonl cucreMe XUMHYECKHUX
snementoB JI. M. MeHaeneeBa, CTpoeHUE MX aTOMOB, HaXxOXJIEHUE B MPUPOJE.
Ou3nuecKuenXUMHIECKUEeCBOCTBA(HapuMepeHaTpusiukanus ). OKCuabiu



TUAPOKCHABI HaTpusi HW Kanus. [IpyuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COCIVUHEHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLMKA: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux siaemeHToB [I. 1. Menneneesa, ctpoenue
MXaTOMOB,HaX0XAeHUE BIpUpoAc. PU3NYECKUEN XUMHUYECKUECBOMCTBAMArHUS U
Kaiblius. BaxHeilmue coequHeHUs] Kaiablusg (OKCHUI, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

Anromunui:nonoxenue BllepnoanyeckoncuCTEMEXUMHYECKUXIIEMEHTOB [1.
N. MeHnneneeBa, cTpoeHHWE aTroMa, HaxoXkjaeHue B mpupone. dusmyeckue u
XUMUYECKHE CBONCTBA alfoMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
ATIOMUHUAL.

Keneso: nonoxxenue B llepnoanueckoil cucTeMe XUMUYECKUX 3JEMEHTOB /1.
N. MenpneneeBa, CTpOEHHE aTOMa, HaxXOXkAEHUWE B mnpupoae. dDuznueckue u
XUMHu4eckruecBorcTBaxkene3a. Oxcuasl,rupokcuapiuconmkenesa(ll)mwkeneza (I11),
UX COCTaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuiakcnepumenm:

O3HAaKOMJIEHHME C oOpa3llaMy METAJIOB W CIUIaBOB, UX (PU3NYECKUMHU
CBOMCTBaMH, M3Yy4CHHE PE3yJIbTaTOB  KOPPO3UU  METaIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJblUsl W HATPUsl C BOJOW (BO3MOXKHO WCIIOJIb30BAaHHE BHICOMATEPHAJIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJIE3a B KUCIOPOJIE
(BOBMOXHO  HKCIIOJIb30BaHWE  BHJIEOMATEpPUANOB), MPHU3HAKOB  MPOTEKAHMS
Ka4E€CTBEHHBIXPEAKIIUHHANOHBI:Mar HH s, KaJIbLINsl,a TFOMUH UL, INHKA, )KEJe3a
(IT) u xene3a (I11), mexau (II), HabmrogeHNE U oNMKMcCaHUE MPOIECCOB OKpAITHBAHUS
IUITAaMEHW HMOHAMM HATpus, Kauusg ¢ Kaablus (BO3MOXXHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHEe aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U THIPOKCUJA IIMHKA, PELICHUE JKCIIEPUMEHTAJIbHbIX3a0aulo Teme «Baxueimmue
METAJUIBI U UX COCAUHEHUS.

XHUMHUAHOKPYKAKIIasAcpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObITy. [lepBas momoins npu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkKawlied cpeabl (MpeaeiabHas OoMyCcTUMas
KOHIIeHTpanus Bemiects, nanee — [1/IK). Ponp xuMuu B penieHHH 3K0JIOTMYECKHUX
mpooeM.

Xumuueckuiakcnepumenm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
Martepuaibl).

Mexcnpeomemmnulecensu



Peanuzammst MEXNpeAMETHBIX CBSI3€H NMPU M3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCMOJIb30BaHUE Kak OONIMX €CTeCTBEHHO-HAaYyYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHUs, aHadu3, CHHTE3, KiIacCUPUKAIMS, TEPUOANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJICTb, SBICHUE, ITaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: wmartepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIU],
M30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUN 3apsia, TPOBOIHHKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOeCOCTOSIHUEBEIIECTBA,ra3,pPacTBOP,pPACTBOPUMOCTD, KPUCTAIITNIECKAs]
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, I3KOCHUCTEMa, MHHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOIBI,ITOJIE3HBIC
MCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIEPE3YJIbTATbBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralOTCAd B X0J€ OOy4YeHHs XMMHUU B €IUHCTBE Y4YEOHOU U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHbIMU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU, NPUHSATHIMU B
oOllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEJCHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIMNA 00yUYarOIITXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPaXKalOT  TOTOBHOCTh  OOy4Yaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX I[EHHOCTHBIX OpHUEHTAllMN U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpMOTHYECKOTOBOCITUTAHMS ;

IIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACJIEAWI0, TOHMMAaHUA 3HAYEHUS XUMHYECKOM HAayKh B >KU3HU
COBPEMEHHOT'0 O0OIIEeCTBa, CMOCOOHOCTH BIAAETh JAOCTOBEPHOW HHOpMAIHER O
MEPEIOBbIX JOCTMIKEHUSX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaIaHCKOTOBOCTIMTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax MW MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIeIOBAaTEIbCKON, TBOPYECKOM W JAPYrMX  BHAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW EATEIbHOCTH TMpHU
BBIMIOJTHEHUU Y4YEeOHBIX, TIO3HABATEIbHBIX 3a/1ad, BBIMIOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3aHUH YYEOHBIXIIPOCKTOB, CTPEMIICHHS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpOllecce ITOM y4eOHOM JESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOMX TOBApPHUILEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTUHAYYHOTOMO3HAHNS

MHPOBO33PEHUYECKUE NPEACTABIEHUSI O BEUIECTBE M XMUMHUUYECKOW PEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAyKH WM COCTABJISAIOLIME
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJABI, B3aHMMOCBS3SIX YEIOBEKa C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUW 10
XAUMHH, HEOOXOIUMBIC I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM 4YHUCJE
HaBBIKOBCAMOCTOSI TENIbHOMPAOOTHICYUYEOHBIMUTEKCTAMU, CIPABOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHHIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K €caMOOOpa3OBaHMIO, TPOSKTHOW W  HCCIEIOBATEIBCKOMN
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH W YPOBHS OOyUYCHHUS B
JIATbHEUIIIEM;

4) popMHUPOBAHUSIKYJIBTYPHI3IOPOBbS:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICICTBUNA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aTKOTOJIs, HAPKOTUKOB, KypEHHUS),
HEOOXOAUMOCTH COOJNIIOZICHUs TMpaBwil OE30MAaCHOCTH TIpU  OOpallleHUH ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOTOBOCTIATAHMSA:

UHTEPEC K MPAKTHYSCKOMY M3YUYEHHUI0 Tpodeccrii U TpyAa pa3indyHoro poja,
yBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHUS TPCJAMETHBIX 3HAHWUH 110 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) 9KOJIOTrHYeCKOTOBOCTTUTAHUSI:

HKOJIOTHYECKH 1E€JIECO00pa3HOE OTHOIIEHHE K TMPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza JKWU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3nueckoMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
IPaBUIIOE30MIACHOT OMIOBEACHUSATIPUPAOOTEC BEIIECTBAMU,aTAK)KEBCUTYAIIUAX,
YTPOKAOIINX 3/I0POBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOH, ISl IOBBILICHUS
YPOBHS  JKOJOTUYECKOMW KYyJIbTYpPBl, OCO3HaHUS TJOOATBHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH HMX PEIICHUS MOCPEICTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIAMETHBIEPE3YJIBTATHI

B cocraBe wMerampeaMeTHBIX pe3yJIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupOBaHUS MHUPOBO33PEHUS OOIIEHAYYHBIE MTOHATHUS (3aKOH, TCOPUS, TPUHITHII,
runore3a, (Qakr, CHUCTEMa, TPOIECC, OSKCIHEPUMEHT | JPYroe.), KOTOpHIe
HCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUYEOHBIX TMpPEIMETax W MO3BOJISIIOT Ha
OCHOBE3HAaHUHHU3ITUXITPEIMETOBPOPMUPOBATHITPEICTABICHUEOIETOCTHON



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHbBIEC, PETYJATUBHBIE), KOTOpbIE 0O€CneunBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHMPOBAHUIO M OCYIIECTBJICHHIO Y4YEOHOMU
TS TEIbHOCTH.

Ilo3naBaTe/ibHBIEYHUBEPCATbHbIEyYeOHbIEIeICTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TP OCBOCHUHU
3HAHUU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JAPYTUMHU TOHSTUSIMH), UCTIOJIb30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUYECKHX PEaKIuH,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, 10 aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas ¢GopMmylia W ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBbIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3zoBniencciienoBaTeILCKHEe1eHCTBYA .

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI JIJIsl (DOPMUPOBAHUS TUIIOTE3HI TTOTPOBEPKE
NIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpEeTeHHEe OMbITa MO IUJIAHUPOBAHHUIO, OPraHHW3allMd W TMPOBEICHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 Pe3yNbTar, GOpMYITHPOBATH 0000IIEHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Paboracundopmanueii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM NPEACTABIEHHUS, MOIYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XHUMHUYECKOTO COAEPKAHUS, CIPABOYHBIE
mocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPECUYMUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PAa3IUYHbIE METOJBl M 3aIpPOChl MPU MOUCKE U OTOOpe
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBIIOJHEHUS
y4eOHBIX U MO3HABaTENIbHBIX 337a4 ONPEIEIEHHOr0 THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUEKYJIbTYPOHaKTUBHOTOUCIIONb30BAHUAPA3INYHBIX  TOUCKOBBIXCUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUIIOCTPUPOBATh pELIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Ipolecce Yy4yeOHOW U
UCCJIeI0BATEIBCKON JESITENIbHOCTH UH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKpYXarolled NpUpOAHOU
CpEbl.

KommyHukaTHBHBIEyHMBepcalbHbley4yeOHble1eiiCTBHA:

YMEHHS 3aJaBaTh BOIPOCHl (B XoJe aAuanora v (WiIM) JOUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaaeMod  TeMmbl, (opMynupoBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  MOJY4YEHHbIE  pe3yibTaTbl  MO3HABaTEIbHOM
JESTENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JieJlaTh MPE3CHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JESATENBbHOCTH  IPU  PEIICHUU
BO3HUKAIONIMX MpPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIeyHUBepcaJIbHbIeyUeOHbIe1eHCTBHA:

YMEHUE CaMOCTOSITENIHO ONPENENATh LENN AEATEIbHOCTH, IJIAHUPOBATb,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX H
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIBHO COCTABJIATh WJIH KOPPEKTUPOBATh
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE ITOJIYYEHHOI'O pPE3yJibTaTa 3asBJICHHON LEIH, yMEHHE
MCITI0JIB30BAaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHUH.

HNPEAMETHBIEPE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YJbTaTOB [0 OCBOCHHIO 00s3aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHONM paboueil mnporpammon,
BBIJICJIAIOT:0OCBOCHHBICOO yHaOIUMUCSIHAY YHbIE3HAH WS, YMEHUSAUCIIOCOOBI



nercTBuil, crnenuduyUeckue i OpeAMETHOM  o6nactu  «XUMHS», BHJbBI
NEATENBHOCTA MO  TOJYYCHUIO HOBOTO  3HAHWs, €ro HHTEpHpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoniryoOyuenust B 8 kiacce npeMeTHbIe pe3ysibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHUX TOHATHH: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEMIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASL M HEOJTHOPO/IHAS ), BaJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISpHAs Macca,
MaccoBasi 10151 XUMUUYECKOTO JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JEKTPOOTPHUILIATENBLHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKas pEaKius, KiIacCUPUKAIUs PEaKIUid: peaKiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHMH 3aMEIICHUsl, PEaKInu
o0OMeHa, HK30- U IHJOTEPMHUUECKUE PEaKINH, TeTIOBOM d(DPEeKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paguycaToma,
XUMUYECKAsl CBSA3b, MOJISIPHAS M HEMOJISIPHASA KOBAJCHTHAsl CBA3b, MOHHAs
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pAacTBOP, MaccoBas JOJsi BEUIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJIEHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KIacCy COEIMHEHUN MO
dbopMynaMm, BHI XHUMHYECKOM CBs3U (KOBaJeHTHass W HOHHAasi) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX IoJoxeHus B llepuonnueckoint cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, INOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOnmuHyto (opmy Ilepuogndeckoit
CHCTEMBl XUMHMYECKHX DJJIEMEHTOB: pa3jinyaTh [OHATUS «TJaBHad
noarpymnmna (A-rpynmna)» u «mmobounas noarpynna (b-rpymma)y», maneie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHYecKux djaemernToB J[. .
MenpaeneeBa»CUnCI0BBIMAXapPAKTEPUCTUKAMUCTPOCHUSAATOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj s7pa, 00IIee YUCIO 3JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKkUuuu (MO YHCIYy U COCTAaBY YYaCTBYIOIIHMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIHME XMMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs ONMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMHUYECKMX NPEBPALLICHUI B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACCBIBEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO »JJIeMeHTa Mo (opMmyse COeIUHEHMS,
MacCOBYIO JOJIK0O BEIIECTBA B pPacTBOPE, IPOBOAHUTH PACYETHI IO
YPaBHEHUIO XUMUYECKOW pEeaKluu;

IPUMEHATh OCHOBHBIE ONIEPALIMU MBICIUTENIBHON IESITENBbHOCTH — aHAIU3U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTeMAaTHU3aluio, KiaccudUKaIuio,
BBISIBIICHUE IMPUYMHHO-CIIEICTBEHHBIX CBS3€d — JJI1 U3YUYEHUS CBOICTB
BEIIECTB W XHMHYECKUX PpEAKUUN, €CTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUSI — HAONIOJICHHE, W3MEpPEHHEe, MOJIECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUSA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe TMpaBUjiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSMHU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHYECKHUX OIBITOB MO TOJYYEHUI0O M COOMPAHUIO
ra3oo0pa3HbIX BeIIECTB (BOJOpOAA M KHUCJIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHl IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT C IOMOUIBIO HHIAMKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoniyoOydenus B 9 kjacce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XWUMHUYECKUX MOHSATHUNA: XUMHYECKUN
AJIEMEHT, aTOM, MOJEKYJa, HMOH, KaTHOH, aHWUOH, IMPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasl PEaKI[isi, XUMUIECKasi CBA3b, TEIJIOBOU A(DEKT
peakiuu, MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAST IUCCOLMAIUS, PEaKUUH HOHHOTO
oOMeHa,KaTaJIn3aTop,XMMHUECKOEpaBHOBECUE,00paTUMbIeH



HEOOpaTUMBbIE pEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb,  OKUCIEHUE H  BOCCTAHOBJICHHE,
amotponus, am(pOTEepHOCTh, XMUMHUUECKasi CBs3h (KOBaJCHTHAs, MOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKass pemeTka, KOpPpOo3Usi METaJIoB,
CIJIaBbl, CKOPOCTh XHMMHYECKOW pEaKUHWH, MPEAeIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSATH T MOHSTHUS MIPU ONTMCAHUM BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUIsl COCTaBlIeHHS (popMmyi
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHII;

ONpPEAEATh BAJEHTHOCTh U CTENECHb OKUCJICHUS XUMHYECKUXDIIEMEHTOB B
COCMHEHUSAX Pa3JIMYHOTO COCTaBa, MNPHUHAIEHKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIacCy COEAMHEHUN 1o (opmysiaM, BUJ XUMHUYECKOU
cBs3U (KOBAJICHTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKHX
COCIMHEHUSX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCJAMHEHMH, TUM KPUCTAUTUYECKON
pEeLIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici [lepuomnueckoro 3akonHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINHUCHIBATh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ilepronnueckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB:
paznuyarh TOHATUSL «rJaBHas mnoarpynmna (A-Tpynma)» U «mobouyHas
noarpynmna (b-rpynma)», Maneie W OOJbIIME TEPHOIbI, COOTHOCUTH
0003HaueHusl, KOTOphIE HMEIOTCS B TMEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUSI aTOMOB XUMHYECKUXAIEMEHTOB
(cocTaB u 3apsa Anapa, o0IIee YUCIIO dJIEKTPOHOB U PaCIpEeICHUE UX IO
AJNIEKTPOHHBIM CIIOSIM), OOBACHITH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIWHEHHWI B Mpeaenax MallbIX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peaklHuH (M0 YUCIYy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(h(EeKTy, M0 M3MEHEHHUIO CTENCHEW OKWCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
npuMEpaMy MOJIEKYJIAPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHHS BJEKTPOJUTHYECKOM JUCCOLMALAM  KHUCIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMEHa, ypaBHCHHS pEaKIUH, TOATBEPKIAIONIUX CYIICCTBOBAHUE
TCHETHYECKOU CBSI3U MEK/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCIIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKITUi;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TIPEBpPAlICHUH B Pa3IUYHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacCBIBEIIIECTB,
MAacCOBYIO JOJIF0 XHMMHYECKOTO 3JIEMEHTa 1O (OpMyJie COCIUHCHUS,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH pPacyEThl TIO
YPaBHCHHIO XMMHYECKOUN pEaKIIvH;

coOJTI01aTh MPpaBUJia MOJIH30BAHUS XHMHYECKOW MOCY0M M1abopaTOpHBIM
o0opyaoBaHMEM, a TaKXKe TpaBWiIa OOpalleHWsT C BEIIeCTBAMU B
COOTBETCTBHM C HWHCTPYKIHMSIMH TI0 BBIMOJHCHUIO JIaOOPAaTOPHBIX
XHMHYECKUX OIBITOB 10 TMOJYyYECHUIO W COOUPAHHMIO Ta3000pa3HBIX
BEIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

IIPOBOJAUTH PEAKIINH, TOATBEPIKIAIOIINE KAUYCCTBEHHBIN COCTaBPa3IMUIHbBIX
BEIICCTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUA-, OpOMHI-, WOIMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITH OCHOBHBIE OTEpAIlMU MBICIUTEIILHON NeATeIbHOCTH — aHAIU3U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTHU3alliio,  BBISABIICHUE
IPUYMHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTECTBEHHO-HAYYHbIE METOAbl IMO3HAHUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHYECKOEIIJTAHUPOBAHHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaunmeHoBaHMepa3ae/10BH DuiekTpoHHbIe(1IU(poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIEPeCypPChI
padoTbI padoThI
Paszgeual. IlepBoHavyanbHbIeXUMHYECKHETIOHSITUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexal [OK
' MIPAaKTHYECKOUIEATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBanxummnueckue 15 1 bu6mmorexal [OK
' peaKIu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pa3znen2.BaxHeimenpeacTaBUTETMHEOPraHMYeCKUXBEIECTB
21 Bosayx.Kucnopona.ITonsitue 06 5 bu6morexal [OK
' OKCHIAX https://m.edsoo0.ru/7f41837¢
Bopopoa.Ilonarueokucnorax bu6morexal [OK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢
Bopna.PactBopsl.IlonsTreo6 bu6morexal [OK
2.3 5 1 1
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmnorexal [OK
' HEOPraHUYECKUXCOECTUHEHNUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen3. IlepuoanueckuiizakonullepuoanyeckasacucreMmaxumudecknxiyieMeHToB/ .M. MenaeneeBa. CtpoeHuearoMmoB. XuMu4ecKast
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexal |[OK
xuMuueckuxanementon/l. M. https://m.edsoo.ru/7f41837c
MemnpneneeBa. CtpoeHueaToma
Xumu4 .

3.2 OKI/ICJ'II/Ie”:;'Ian[I:C]?-ﬂ " 8 bubamorexallOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCIIbHBICPCAKIINN
bu6mmorexal [OK
Hroro o pasnieny 15 https://m.edsoI(;[.ru/7f418370
PesepBHOEBpEMS 3 BubnorexallOK
https://m.edsoo.ru/7f41837¢
OBIIEEKOJIMYECTBOYACOBIIO 68

I[TPOTPAMME



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

9KJIACC

KoumnuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHuepasie0BUTEM uudposbie
Ne n/m P Konrpoabubie | IIpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paspenl.BemecTBOMXMMHYECKUEPEAKIMU
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexal [OK
' OCHOBHBIXpa3/e0oBKypca8kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUX 4 bubnnorexal [OK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS TUCCOI[UALH. 8 1 1 bubnnorexal [OK
' XUMHUYECKUEPEAKITUUBPACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Pa3znen2.HemeraibInMxcoeAUHEHHA
21 OO6mrasxapakTepuCTUKAaXUMHIECKUX 4 1 bubmuorexal [OK
' aneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO01asxapakTepuCTUKAXUMUYECKUX
2.2 BHC§CHTO];])3 VIAp-r nbl. Cepa u eé 6 bubmmorexallOK
' PyfisL. 6P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 BHC§CHT0]1:VA-1P nbl. A3oT,pochopunx 7 1 bubmorexal [OK
' DYIHEL- ’ P https://m.edso0o.ru/7f41a636
COEIMHEHUs
OO0masxapakTepruCTUKAXUMUYECKUX
2.4 SHGHI\-;GHTOI; IVAp-r nbl. YTIIepoa u 8 1 2 bubmoteral lOK
' B PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Pa3gen 3.MeTasibINNXCOeAMHEHU S

. bubnuotexal [OK
31 Obmme croHCTBAMETAIOR 4 https://m.edsoo.ru/7f41a636
N bubnuotexal [OK
3.2 BaxxaenmmeMe TaIUIBIMUXCOEINHEHU S 16 https://m.edso00.ru/7f41a636
Wroro mo paznery 20
Pa3znend. Xumusinokpy:xammascpena
41 B CTBaMMAaTEPHAJILIBKU3HIYEIIOBEKA 3 bubmmorerallOK
' ete P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeseDBHOCEDEMS 3 bu6mmorexal [OK
PBHOCBD https://m.edso0o.ru/7f41a636
OBHIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68



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




IHOYPOYHOEIIJIAHUPOBAHHUE

8 KUIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka KourpouabHubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypcbl

1 [Tpenmerxumun. PoJIbXUMUUBKU3HA 1 bu6mmorexal [OK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [ToHsATHEOMETO TAXITO3HAHUSIBXUMHN 1 bubmorexal [OK

https://m.edsoo.ru/ff0d227e
[IpaxTnueckaspadboraNel «IIpaBuna

3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 1 bubnnorexal [OK
oOpallieHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 UucteieBemecTBarcMmech. CIIocoObl 1 bubmnortexal [OK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckaspadoraNe 2

5 «Paznenenunecmeceii(Hanpumepe 1 1 bubmorexal [OK

8 N puMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmunorexal [OK
6 A 1
TOMBIIMOICHYIH https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuorexal [OK
(CMBOJIBI ) XMMHUECKUXDJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThiencokHbIEBEIECTBA 1 bubmorexal [OK

P - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOECYUEHUE 1 brbmiorexallOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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

3aKOHIIOCTOSIHCTBACOCTABABEIIICCTB.

bubmuorexal [OK

10 X eckas ¢o a. BayentHoc
HIMIE A popiyx HHHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOBXHMHYECKUXDJICMEHTOB
1 OTtHocuTenbHAast aTOMHasl Macca. bubnnorexal [OK
OTHocUTenbHASIMOJIEKYISIpHasiMacca https://m.edsoo.ru/ff0d323c
12 MaccoBasIoJIIXUMHUYECKOTO JIEMEHTa bu6mmorexal [OK
B COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBoBemecTBa. MoJib. bu6morexal [OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUENXUMUYECCKUCBIICHHUS. bu6morexal [OK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKUUyCIOBUATIPOTEKAHUS bubnnorexal [OK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOHCOXPaHEHUSIMACCHIBEILIECTB. bubmnotexal [OK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHusAKoInYecTBa, MacChl
17 BEILECTBAIIOYPABHCHUIMXUMUYCCKHUX bubmmorexallOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
KnaccudukanusxumMuaecKuxpeakiui
18 (coemuHeHMs, pa3IoKEHUSI bubmoteral lOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus1,00MeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIONeaucT.O000eHnen bubmmorexal lOK
H AHCT. Hlv https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KontponsHaspabotaNelmoteme bubnuorexal [OK
«BelecTBanXMMUYECKUE PEAKLIUN) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexal [OK

Bo3ayxa.Kucnopog—onemeHTu

https://m.edsoo.ru/ff0d448e



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

npocroeselecTso.O30H

duznuecknenXUMHUUECKUECBOIICTBA

bu6mmorexal [OK

22
KHCIO0POA(pCaKUHHOKNCICHHA, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumax
CrocoOblI MOTYYCHHS KUCI0pOJia B
23 1abopato I/II/II/Iyl';I OMBIHIJ'ICHHI())C”IFII/I bubmorexal[OK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peaKIu, TIOHIATHE O bu6mmorexal [OK
TEPMOXHUMHUYECKOMYPaBHEHNH,3K30-1 https://m.edsoo.ru/ff0d4790
SHI0TEPMHUCCKUXPEAKITUIX
TormmBo (HedTh, yroiab U METaH).
25 3ar HSHGI-EI/IGE)OS yra CHOC06BIGP2) bubnnorexallOK
p A, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHHUS
[IpakTuueckaspadoralNe 3moreme
26 «[Tony4ueHrEenCOONPAHUCKUCIIOPOIa bubmmorexallOK
e Up poAd, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpocToe bubnunorexal [OK
BeniecTBo. Haxox aeHueBnpupoie https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUENXUMHUYECKUECBONCTBA bubmunorexal [OK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuorexal [OK
29 I1
OIUITHEORICTOTaXTCOIX https://m.edsoo.ru/ff0d50d2
30 CriocoOBIMOTy4eHUSBOIOPOIaB bubnunorexal [OK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckaspadoralNe 4noreme
bu6mmorexal [OK
31 «[TomyuennencoOupanueBo10poa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonspHbliio0bEMrazoB.3akoH ABOraipo

bubmuorexal [OK

32
https://m.edsoo.ru/ff0d542e
BrrunciieHns00néMa, KOIMYeCcTBa
33 BeEIlleCTBarasa 1o erou3BeCTHOM bubmnoreral [OK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBYBEIECTBANITHOOBEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHHUIOPEAKIIMMHA0CHOBE3aKOHA bubmorexal lOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUI I'a30B
35 DOU3NIECKUEUXUMHUYECKUECBONCTRA bu6mmorexal [OK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraBocHoBanuii.[lousTeo6 bubnunotexal [OK
36
MHJHUKATOPax https://m.edsoo.ru/ff0d59e2
BopakakpactBoputens. HacbieHHbie
37 HMHEHACKIIIEHHBIEPACTBOPEL. MaccoBast bubmnoreral [OK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTuueckaspadoraNe Smoteme
38 «ITpuroToBieHNEpPacCTBOPOBC bubnnorexal [OK
onpeaeIEHHONMAacCOBOMI0ICH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnaspaboraNe2noteme bubnnorexal [OK
«Kucnopoa.Bonopo.Bora» https://m.edsoo.ru/ff0d6342
40 OKcHIbI:cOCTaB,KJIacCU(PUKaIIUS, bu6mmorexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIXHaM(OTEPHBIX bubmorexal lOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI:COCTaB,KIIaCCH(PHUKAIHS, bubnmnorexal [OK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TosrydeHMEN XMMUYECKUECBOKCTBA

bubmuorexal [OK

43
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
m Kucnotel:cocraB,kiiaccupukanus, bubnuotexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnen XMMNYECKUECBOMCTBA bubnnorexal [OK
KHUCIIOT https://m.edsoo.ru/ff0dfee?
Conu (cpeaHne): HOMEHKIATypa,
46 cnocof(ib]fn()jn €)3HI/I$[ XI/IMI/IIICZII:I/IC bubmorexallOK
N i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckaspaboraNe6.Pemenne
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6morexal [OK
«OCHOBHBIEKIACCHIHEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckasaCBA3bMEXAYKIACCAMHU bubnnorexal [OK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6morexal [OK
49 O06001eHnencrucTeMaTU3aluI3HaHU A
B H https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIEKIIACCHIHEOPraHUUECKUX bubmorexal lOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XAMHAYECKUXAIIEMEeHTOB. [ ToHATHED bubmorexallOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
Ilepunoanueckuil 3aK0OH U
52 HepI/IOnI/I‘IGCK&HCI/ICTCM&XI/IMI/I‘ICCKI/IX bubmoteral lOK
PO https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
Bbubmmorexal [OK
53 [lepro b1, rpynIibL, IO ATPYIIIBI 1

https://m.edsoo.ru/00ada52¢c
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CrpoenneatomoB.CocTaBaTOMHBIX SED.

bubmuorexal [OK

>4 N3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aTomoBasieMeHToBl leprouueckoit bubnmorexallOK
https://m.edsoo.ru/00adaébc
cucremsl J[.M1.MenneneeBa
XapakTepuCcTUKaXUMHUUECKOTO
56 3JIEMEHTANIOETOII0JIOKEHUIOB bubnnorexal [OK
[Tepnognueckoiicucreme/l. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenuel lepronueckoro3akoHa s
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnunotexal [OK
MenneneeB — y4€HBIN, MEIaror u https://m.edsoo0.ru/00ada96e
rpaxJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTHATOMOB bubnnorexal [OK
XUMUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6morexal [OK
> HonHasXHMIecKascass https://m.edsoo.ru/00adac34
60 KoBanenTtHasnoysipHassxuMuyecKas bubmuortexal [OK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHasHenoasspHAIXUMUYECKAsI bubnnorexal [OK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexal [OK
62 CTeneHboKICICHHs https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE bubmuorexal [OK
peaxkuuu https://m.edso0.ru/00adb076
64 OKuCIUTETNUBOCCTAHOBUTEIHN bubmorexal [OK
https://m.edsoo.ru/00adb076
65 KontponsHaspabotaNednoteme bubnuorexal [OK
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https://m.edsoo.ru/00ada6bc
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«Ctpoennearoma. XMMUYECKasiCBSI3b

https://m.edsoo0.ru/00adb486

66 PesepBHbIitypok.O000meHnen 1 bubmmorexal [OK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIitypok.O600meHnen 1 bubmmorexal [OK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00ad9chb2
68 PesepBHblitypok.O00011eHNEN 1 bubnnorexal [OK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEEKOJIMYECTBOYACOBIIO 68
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9KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | Ilpakrnueckue o p
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexal [OK
xuMuueckuxsnementon/l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTBXUMHYECKUXIIEMEHTOB 1 bubmorexal [OK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 KnaccudukanusnnomeHkiaTypa 1 bubmnortexal [OK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 BunnixuMmu4eckoNCBSI3HUTHIIBI 1 bu6mmorexal [OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHaspadboraNelmoreme

5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIXpa3AeN0oBKypca8Kiacca»

5 Knaccudukanus XuMu4ecKkux 1 bubnnorexal [OK
peaKuuUnopazIndHbIMIIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHEOCKOPOCTUXUMUYECKOI

7 eaku. I JoHITHEOTOMOT € HHBIXU 1 Bubmorexal[OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[ToHATHEOXMMUYECKOMPABHOBECHUH.

p bu6mmorexal [OK

8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIun U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00adbcb0
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XHUMHUYCCKOT'O paBHOBCCUA

OKHUCIINTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmorexal [OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECKONI
10 Hcfo na I/H/IpCHJILHLIeI/Icna(SI,Ie bubmnoreral [OK
o AT, https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HonHpleypaBHEHUIPEAKIINIA bubnmorexallOK
M peakdl https://m.edsoo0.ru/00add448
XUMHYECKHECBOUCTBAKUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmroreral [OK
pv https://m.edsoo.ru/00add5d8
003JIEKTPOTMTUYECKOU TN CCOITUAITIN
XHUMHYECKHECBOUCTBACOJIEHBCBETE
13 IpEeNCTaBIEHUN 00 bubnmorexallOK
pelt . https://m.edso0.ru/00add8b2
ANEKTPOJIUTUYECKOU TUCCOITAAITIT
14 [Touarreo ruapoansecoseit bubmoreral [OK
P https://m.edsoo.ru/00add9d4
15 O0001ICHIEeHCUCTEMATH3ALIHS bubmuortexal [OK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTrueckaspadoralNe 1.
16 «PemenuesKcrepuMeHTaIbHBIX bubmnoreral lOK
P https://m.edsoo.ru/00addbfa
3a1auy
KonTtponsnaspaboraNe2noteme
17 «OIIEKTPOIUTHYECKASI TUCCOLINALIAI Bubmorexal[OK
p A [T https://m.edsoo.ru/00addecO
XUMUYECKUEPEAKIIMH BPACTBOPAX»
OO01assxapakTepUCTUKAraJIOT€HOB.
18 XHI:/[lqucllee CIIZOﬁCTBaHa apuMepe bubmorexal lOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
19 Xnoposoiopoa. ConsiHasIKUCIIOTA, bu6nuorexal [OK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addec0
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XUMUYECKUECBOMCTBA,TIOJyYEHHUE,

https://m.edsoo.ru/00adel104

MPUMEHEHUE
[IpaktuyeckaspadoralNe 2noreme

20 «IIonmydeHneconTHONKUCIOTHI bubmmorexallOK

. ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brruucnenus mo ypaBHeHUSIM
21 XHMHHCCKHXpeaK}I’II:/IfI,CCJ'II/IOJII/IHI/IS buonorexallOK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

29 OO6mrasxapakTeprucTUKadIEMEHTOB bubnuotexal [OK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PHUKAIIUN CEPBHI.

23 Haxoxnenuecepbine€coeJMHEHUI B bu6mmorexal [OK
npupoje. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBo0pO, CTPOCHHE, bubnnorexal [OK
(hMBUIECKUENXMMUYCCKUECBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapicepsl. CepHasgKUCIOTA,

25 (U3HYECKUECHXUMHYCCKUECBOMCTRA, bubmmorexallOK
HpUMeHeHIe https://m.edsoo.ru/00adea28
XUMUYECKUEPEaAKIINHU,JICKALTUCB
OCHOBE MPOMBIILIIEHHOTO criocoba

26 MOJY4YEHUS] CEPHOU KUCIIOTHI. bubnuorexal [OK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILENCPENBICOETMHEHUSAMU
cepbl

97 BrruncinernemaccoBoii o IMBBIX0 1A bu6mmorexal [OK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a

28 OOmasixapakTepUCTHKadIEMEHTOB bu6nuorexal [OK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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VA-rpynibl. A30T,pacipoCTpaHEHUE
B IIpHUpoJe, pu3ndecKue u
XUMUYECKUECBONCTBA

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

AMMHaK,eropu3nIeCKueH

bu6mmorexal [OK

29 XHMHAYECKHECBONCTBA, T0OJyYEHUEU
v https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTnueckaspadoraNe 3noteme
30 «[TonyueHneaMMHaKka, i3y IeHHEETO bubmorexal 0K
i ath https://m.eds00.ru/00adf180
CBOWMCTB»

31 A3oTHasKuCI0Ta,e€PU3NUECKUEH bubnunorexal [OK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHMSIBKaYECTBEMUHEPATbHBIX

32 oOpenuil. Xumuueckoe bubnorexallOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpeibl
COEIMHEHUSIMUA30Ta
®ochop. Okecup dpochopa (V) u

33 Cpocgo pHaSIKI/IC?I(;’b;a (%)I/IEI/I‘I(CCI)(I/IGI/I bubmmorexallOK

p 7 https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBEMUHEPATIbHBIXYT0OPEHHUIA. bubnnorexal [OK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu Ez[e (§H3HECCKIECHXI/IMI/IHCCKI/IC bubmmorexal [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcuaplyriaepoaa, uxpu3ndecKuen bubnmnorexal [OK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
cBs3aHHblecoKcuaomyriepoaa(lVv)

37 YroapHas KucIoTaneé coam bubmorexal|OK
https://m.edsoo.ru/00ae006¢c
[IpakTuyeckaspadboTaNedmoreme

38 "[lony4eHue yriekucioro rasa. bubnnorexal [OK
KauectBennasipeakiusina kapooHat- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHNYECKUXBEIECTBAXKAKO bubnmorexallOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUAXYTIIEPOIa
40 Kpemuuii nero coequHeHust bubmnoreral [OK
P https://m.edso0.ru/00ae080a
[IpaktuueckaspadoraNe5.Pemenne

41 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnnorexal [OK
«BaxHenmeHeMeTalIbInuX https://m.edso0.ru/00ae0bf2
COCAMHCHUSDY
KontponpHaspadotaNe3moreme

. bu6morexal [OK
42 «BaxueineHeMeTaIbINUX
https://m.edso0.ru/00ae0el8
COCAMHCHUSD»
OO6mrasxapakTepuCTUKAaXUMHIECKUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBsI3b U bubnuorexal [OK
METaJUIMYECKassKpUCTATUINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJIOB
XHMMHUYECKHECBONCTBAMETAJIIIOB.

. bubmuorexal [OK

44 DNEKTPOXUMHUYECKUN P

HaHpH)KeHHﬁMeTaHHOB

https://m.edso0.ru/00ae1156
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OOm1re cnocoObl MOTyYeHUs
MetauioB.CrnaBel. BeIyHCIEHUATIO

bu6mmorexal [OK

o YPABHCHIIM XHMITTECIAX pEaKiviiL, https://m.edsoo.ru/00ae1156
€CJIM OJIH U3 PEareHTOB COJICPIKHUT
MIpUMeCcH
46 [ToHsATHEOKOPPO3UNMETAIIIOB bubmorexal 0K
https://m.edsoo.ru/00ae1278
bu6morexal [OK
41 [enoumbremeTans! https://m.edsoo.ru/00ael4b2
48 OKCHABIUTUAPOKCHIBIHATPHUSH KaJIHs bu6morexal [OK
https://m.edsoo.ru/00ael4b2
49 [Ieno4yHO3EMENBHBIEMETAIIIIBI— bubnnorexal [OK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxxnenmmecoe TMHEHUSIKATIBIIAS bubmoreral [OK
https://m.edsoo.ru/00ae15e8
51 O06001meHenCUCTEMATH3AIIHS
3HAHUHN
59 JKEcTKOCTHBO IBINCIIOCOOBICE bubmuortexal [OK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckaspaboraNebmoTeme
N N bubnuorexal [OK
53 "YKEcTKOoCTh BOABI U METOIBI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
54 ASTFOMUHH bubnuorexal [OK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIECBONCTBAOKCH1aN bubnuorexal [OK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuorexal [OK

https://m.edso0.ru/00ae1d86
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Oxcuabl, F’APOKCUABIMCOIIIIKETIE3a

bubmuorexal [OK

> (IDmxene3a(lll) https://m.edsoo.ru/00ae35e6
58 O06o00meHnencucTeMaTH3aHs
3HAHUI
[IpaktuyeckaspadboTaNe7.Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuotexal [OK
«BaxHenmueMeTauIbInuX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUXPEAKITUHN,eCITNOTMHI3
60 peareHToB JaH B U30BITKE WU bubnnorexal [OK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM JJOJIU BBIX0/1a IPOAYKTa
peaxiuu
61 O6001meHnencucTeMaTH3aus
3HaHUI
KontponpHaspadotaNedmoreme
62 «BaxxnelmemeTaIbInux
COCIMHEHUS
63 Bemiectsa u marepuaisl B bubnnorexal [OK
HOBCEIHEBHOMKNU3HUYETIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE3arpsA3HEHUE bubnnorexal [OK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuorexal [OK
AKOJIOTHUECKUXTTPOOIIEM https://m.edsoo.ru/00ae4270
66 PezepBHblitypok.O6001IeHIEN bubnuorexal [OK
cucTeMaTu3alys 3HaHuH https://m.edsoo0.ru/00ae0d0a
67 PezepBHblitypok.O6001IeHIEN bubnuorexal [OK



https://m.edsoo.ru/00ae35e6
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cUCTeEMAaTU3alluI3HAaHUI

https://m.edsoo.ru/00adb33c

68 PezepBHblitypok.O600mIeHEH

CUCTEMAaTU3alus 3HAHNN

bu6mmorexal [OK
https://m.edso0.ru/00ad9ch?2

OBILIEEKOJIMYECTBOYACOBIIO
[TPOTPAMME
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YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBIVIAYYEHUKA

» Xumus,8xnacc/I"abpuensnO.C.,OctpoymoB.I".,CnankoBC.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» Xumus,9xnacc/I"abpuensnO.C.,OctpoymoBI.I".,CnankoBC.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
tabsuubl:[lepnonnueckascucremaxumuueckuxsinementoB/l.Mi.Menneneena,

TabJIMIIa PACTBOPUMOCTH, JJIEKTPOXUMHUYECKUHN PsI/i HATIPSKEHUSI METAJIOB

METOANYECKUEMATEPUAJBIIJIAYUYUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/ X umusi-0a30BbIii-ypOBEHb.-
Peamuzanus-tpedoBanuit-OI' OC-0cHOBHOT0-0011Ier0-00pa30BaHMsL. -

Mertoaundeckoe-mocodue-ist-yautes.pdf
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