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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 001ero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu 1a€T TpEACTaBICHUE O LENAX, OOIIed CTpaTeruu
o0Oy4yeHUs, BOCHUTAHWUA U Pa3BUTUS OOYYAIONIUXCS CPEICTBAMHU Y4YEOHOTO
npenMera, YCTaHABJIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npenycMaTpuBaeT pachpelelieHne €ero Mo KiaccaM U CTPYKTypUpOBaHHUE TIO
pazienaM M TeMaM IMPOrpaMMbl IO XUMHUH, OMNpEETseT KOJIUYECTBEHHBIE W
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OocoOeHHOCTEW O00ydYarouuxcs, OmNpenensieT BO3MOXXHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pe3yibpTataM 00yueHHs XMMUU Ha YPOBHE 11eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY>KUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIIECHUAX
SHEPTrUd M 00 SBOJIOIMHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TrI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KyIbTYphI IUYHOCTH, €€ 001Iel 1 (QYHKIIMOHATHHOU IPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIIUIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM NEeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B POPMHUPOBAHUM €CTECTBEHHO--HAYYHOM IPAMOTHOCTH 00 YyYarolnXcs;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUYECKOE
oOpa3oBaHre 00yJarONIXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUM XUMHUU OOECIEeUMBAIOTCS crenu(ukon
colepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISIETCA  MEJaroruyecku



aJanTUPOBAaHHBIM OTpakeHueM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX MOHSITUA
OPraHUYECKON XUMHUMU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHUI 0 XMMHUYECKOM
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKHX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona /. 1. MenneneeBa kKak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOMN CBSA3H;

— TIpPEeACTaBICHUNU 00 DIIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCJICIOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSS (YHKIIMM OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOYKHOCTEM IMPAKTHYECKOIO MPUMEHECHUS U TOJYYCHUS
MU3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOTrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIOIIECH HAYYHOM KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM MPUPOJbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METOJaM II03HAHUsS B Hayke. M3ydeHuWe XMMHUH MPOUCXOAUT C IPUBJICYCHUEM
3HAHUW W3 paHee H3YYCHHBIX YYeOHBIX mpeaMeToB: «OKpyXalomui MHUDY,
«buonorus. 5—7 knaccel» n «Pu3uka. 7 Kiaaccy.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POPMHpPOBAHHWE 3HAHUA OCHOB
XUMUYECKOW HAyKH KaK O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTHYECCKOMN
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro IpeaMera COCTOUT B (hOPMHUPOBAHUU CHUCTEMBI XUMHUYCCKHX
3HAaHUN — BaKHEUITUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJIOKCHUH,
JOCTYIHBIX OOOOIIECHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B
NPUOOIICHNH K HAyYHBIM METOJaM TIO3HAHWUS TPH HM3YYCHUU BEIISCTB U
XUMHUYECKUX peakiuid, B GOPMUPOBAHUM U PA3BUTHUM IMO3HABATEIBHBIX YMECHUHN U
UX TPUMCHECHHH B Y4YCOHO-IIO3HABATCIBHONM H Y4eOHO-HCCIIEIOBATCIILCKON
NEATeIIbHOCTH, OCBOCHHHM TIpaBWi Oe30macHOTo oOpalieHHs ¢ BEIIeCTBAMHU B
MOBCEAHEBHOM JKHU3HH.

[Ipn M3ydyeHMM XUMHHM Ha YPOBHE OCHOBHOT'O OOIIETO O0Opa3oBaHUS BaXKHOE
3HAYEHHUE MPUOOPENIN TaKHUE 1eJH, KaK:



— (opMupOBaHHE MHTEJUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs HAa  CHCTEMaTUYECKOE MPUOOIIECHHE
oOydJaromuxcs K CaMOCTOSTENbHOM MO3HABATEIBHON AESATENbHOCTH, HAYYHBIM
METO/aM MO3HaHHs, (GOPMHUPYIOIIUM MOTHBALUIO U Pa3BUTHE CIOCOOHOCTEW K
XHMHH;

— o0ecrieyeHre YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaAOITUMUCS
OMbITAa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHWS W CAMOINO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIINX YHUBEPCAIbHOE 3HAUCHHE ISl
Pa3IUYHBIX BUJOB JEATEIbHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBHOM UM €CTeCTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHUCJIE YMEHUW OOBSCHITH U OLICHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCIOJIb3ysl 3HAHUS M OIBIT, MOJYYEHHBbIE MPU H3yYECHUH
XUMUHU, TPUMEHATh WX TPH pPEIICHUU MpPoOJIeM B TOBCEIHEBHOW KWU3HU U
TPYAOBOM JAEATEIBHOCTH;

— (opMupoBaHue y OOydYarOIIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI 1IEHHOCTH XUMHUYECKHX 3HAHUN I BBIPAOOTKH DKOJIOTUYECKHU
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JACSATENBHOCTH B UEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOI Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO H
CaMOBOCTIMTAaHMIO HA OCHOBE YCBOEGHHUS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoQuUis ¥ HaNpaBIECHHOCTH JalbHEHIIEro
oOy4eHUsl.

OO6miee YuCIO 4YacoB, OTBEACHHBIX HJisi HU3YYEHHS] XUMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBiseT 136 yacoB: B 8 kiracce — 68 gacos (2
yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEP XAHME OBYYEHUA

8 KIIACC

IlepBoHayabHBbIE XUMHYECKUE OHATHUSA

[Ipenmer xumuun. Poib XMMUK B KW3HHU Ye€JIOBEKa. XMMHUSA B CHCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ArperatHoe COCTOSHHE
BemiecTB. [loHsATHE O MeTomax mo3HaHHWS B XMMHUHU. UHCThIE BEIIECTBA U CMECH.
CnocoObl pa3eneHus: CMecei.

ATOMBI M MOJIEKYJIbIl. XHUMHYECKHE dJIeMEHThl. CHMBOJBI XHUMHUYECKHX
a1eMeHTOB. [IpocThie U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opMyaa. BajaeHTHOCTh aTOMOB XHMHUUYECKHX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOcHUTENbHAs AaTOMHAs Macca.
OtHocuTeIbHAsT MOJIEKYJIsSIpHAass Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
COCJIMHCHUM.



KomnuectBo BemectBa. Monbs. MomnspHasiMacca. B3auMOCBsI3b KOJIWYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHUI] BellecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTUHEHHUI.

DU3UUECKUE U XUMHUYECKUE SIBIICHUA. XUMUAUYECKAsA peakus U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MacChl BemecTB. Xumuueckue ypaBHeHusa. Kiaccuduxanus
XUMHYECKUX PeaKLUil (COeAMHEHUS, Pa3JI0KEHUs, 3aMeIlIeHUs, OOMEHa).

Xumuueckuiit IKCnepumenm:

3HAKOMCTBO C XMMHUUYECKOH MOCYA0M, MpaBuiaaMu paboThl B 1abopaTopuul U
npuémMamu oOpaleHus: ¢ J1abopaTopHbBIM 00OpPYIOBaHUEM, U3YUYEHHUE U OMHCAHUE
bu3MYeCKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
dbusndeckux (TIaBleHUE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIMs BOJIbI) U XUMHUUYECKUX (TOpEHHE CBEYH, MPOKATUBAHHE
MEJTHOW MPOBOJIOKHU, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHUM, HaOIIOICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHMS XUMUUECKUX peakiuil (pas3ioKeHHe caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3lioxKeHUEe THUIAPOKCHUIA
meau (II) mpu HarpeBanuu, B3auMoJeHCTBUE Kene3a ¢ pactBopoM conu meau (11),
U3y4YEeHHE CIOCOOOB pa3/ieNieHusi CMECei: C TOMOIIbI0 MarHuTa, (GUIBTPOBAHUE,
BbITIAPUBAHKE, JUCTUIUIAIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKH MTOBAPECHHOMN
coiii, HaAOIIOJIEHWE W  ONHWCAaHWUE  PE3yJbTaTOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3/JaHHE MOJEIEH MOJIEKYI
(ImapocTep>KHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cMech razoB. CocraB Bo3zmyxa. Kuciopon — 3JI€MEHT U MPOCTOE
BeniecTBo. HaxoknaeHue kuciopona B mpupojie, (U3MYECKHE W XUMUYECKHE
cBoiictBa (peakiuu rtopenusi). Oxcunbl. Ilpumenenuexucinopona. CrocoOsl
MOJIYYeHUS KHUCJIOpoAa B JIabopatopud M MpoMblimieHHOCTH. Kpyrosopot
Kuciopoaa B npupojie. O30H — autoTponHas MOAUGUKAIIMS KUCIOPOIa.

TennoBoit 3P heKT XMMUYECKOW peakIuy, TEPMOXMMHUYECKHUE YpaBHECHMUS,
9K30- M JHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HEHUe
BO3/yXa, yCUJIEHNE TAPHUKOBOTO A (exTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — nsnemeHT mM mpocrtoe BemectBo. Haxoxxknenue Bogopona B
npupoae, (Qumyeckne W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObBI
nonydeHus. Kuciorsl u comnu.

MonsipHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

Odusnyeckue cBoMcTBa BOAbL. Boga kak pactBoputenb. PacTBOpBL
HacebllieHHble M HEHACHIIEHHBIE PAacTBOpPBL. PacTBOPpMMOCTH BELIECTB B BOJIE.
MaccoBas 7074 BelllecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBAaHMUSI.
PonbpacTBOpOB B Ipupoae U B KU3HHUYENOBEKA. KpyroBopoT BOABI B NPUPOJE.
3arpsi3sHeHue NPUPOAHBIX BOA. OXpaHa U OUKUCTKA IPUPOJIHBIX BOJ.

Knaccudukarnus neopranmuecknx coenuHeHui. Oxcuapl. Kmaccudukamnms
OKCUJIOB:  cosieoOpa3yroniue  (OCHOBHbIE, KHUCJIOTHbIE, aM(oTepHble) W
HecosneoOpaszyronme. Homenknatypa okcugoB. Puznyeckue U XUMUYECKHUE
CBOMCTBa OKCUJIOB. [lorydyeHne OKCHIOB.
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OcHoBanus. Knaccudpukauuss ocHOBaHMHM: INENOYM U HEPACTBOPUMBIE
ocHOoBaHUA. HoMmenkiarypa ocHoBaHui. PU3NUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losryuenrue oCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHUYECKHE CBOWCTBa KHUCHOT. Pan aktuBHoctu MetaimmoB H. H. bekerosa.
ITony4yenue KUCIOT.

Conu. Homenknarypa comneil. @u3zndeckne u XUMUYECKHUE CBOMCTBA COJIEH.
ITonydenue comen.

['enetnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEEICHUE COAEPKAHUSA KUCIOPOJia B BO3AyXe, NOJTyUYEHHUE,
coOupaHue, pacro3HaBaHME U M3YyYEHHE CBOMCTB KHUCIOPOAa, HaAONIIOJCHHE
B3aMMOJICMCTBUSI BEUIECTB C KHUCIOPOJAOM U YCIOBHUS BO3HUKHOBEHUS U
npeKpaiieHuss ropeHus (mokapa), O3HaKOMJIEHHE C oOpaslaMud OKCHJIOB H
OMHMCaHWe WX CBOWCTB, IMOJy4YeHHE, COOMpaHUEe, paCllO3HABAaHHE W H3Yy4YCHHUE
CBOMCTB Bojiopoja (ropeHue), B3aummojeicTBue Bojgopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BHUACOMATEPHUAIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTBC
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JIeld paCTBOPEHHOrO BEUIECTBA, B3aUMOJICUCTBUE BOJbI C METAJLIAMU
(HatpueM ©  KaimplueM) (BO3MOXHO  HCIIOJIb30BaHHE  BUIEOMATEPHUAIIOB),
UCCJIeIOBaHWE OOpa3IOB HEOPraHMYECKUX BEIIECTB Pa3jIMYHBIX  KJIACCOB,
Ha0JII0IEHNE U3MEHEHUSI OKPAaCKU MHJIMKATOPOB B PACTBOpAxX KUCIOT U HIEJIOYeH,
uzyueHue B3aumojeiicTBusi okcuaa menu (II) ¢ pacTBopom cepHOM KHCIOTHI,
KHCIIOT C METajulaMH, peakUuil HeUTpalu3aluuu, MOJIYyYEHHE HEepPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJHOI'O METajula JPYTMM M3 pacTBOpPA COJIU, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/lad 1Mo TeMme «BaxHellune KiIacchl HEOPraHUYECKUX
COEIMHEHUI.

IMepuonuyeckuii 3axkoH u Ilepuoauyeckass cucTeMa XUMHYECKHUX
ieMeHnToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMHUYECKAsi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIAaCCU(MUKAIIUN XUMHUYECKUX dieMeHTOB. [lonHsTHe o
IPYINNax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M IIEJTOYHO3EMEIbHBIE METAIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). IEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIBI
Y TUIPOKCUBI.

[Iepuonnuecknii 3akoH. [lepuoanueckas cucrema XUMHUYECKUX JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepwomHas ©  JJIMHHONEPUOMHAS  (OPMBI
[Tepunonnueckoit cuctembl xumuueckux 3meMeHToB J[. 1. Menneneena. [lepuoast
n rpynnel. Ouzndeckuil CMBICT TOPSAKOBOTO HOMEpPA, HOMEPOB NEpUOAA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnexkrpoHbl. CTpoeHue
ANEKTPOHHBIX  00O0JIOYEK aTOMOB TNepBbIX 20 XUMHUYECKUX  DJIEMEHTOB



ITepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO

3JIEMEHTA 110 €ro MOoJIoKEeHUIO B [lepunoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH H3MEHEHMS pajJnyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,

METAIMYECKUX U HEMETAIUINYECKUX CBOMCTB 10 IPYIIAaM U NEPUOJAM.

3nauenue [lepuoanyeckoro 3akoHa u [lepnoandeckoi CHCTEMbI XUMUYECKHAX
JJIEMEHTOB Ui pa3BUTUA HaykKu W Ipaktuku. JI. M. MenneneeB — y4y€HbBIU U
rpakJaHUH.

Xumuueckast cBs3b. KoBaneHTHas (mojsipHass W HEMOJSpHAs) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHMTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLHUU.
IIporniecchbl OKUCAEHU U BOCCTAHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydYeHHe oO0pa3loB BEUIECTB METANIOB U HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LHWHKA C pPACTBOPAMHM KHCIOT M IIEJIIOYEH, MPOBEAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUi
(ropeHue, peakliuu pa3aoKeHUs, COCTUHEHUS).

Mescnpeomemmuoie ceasu

Peanuzaiusa MeXnpeaMETHBIX CBA3CH MPU M3YUYCHHH XUMUM B 8 Kjacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATHM, TaK U MOHSATUMN, SBJIAIOIIUXCS CUCTEMHBIMM ISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOI'O LIUKJIA.

OO01Me ecTecTBEeHHO--HAy4YHbIE MOHATHS: HAYYHBIM (PakT, TUNoTes3a, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccudukamus, MNEePUOJUYHOCTh, HaOIIOACHHE,
AKCIIEPUMEHT, MOJIECIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, OIJIEKTPOH, NIPOTOH, HEWUTPOH, HWOH, HYKIHUI,
U30TOIIbI, PAaJMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3apsl, BEUIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (U3UUYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE3/bI, COMHIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadms: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC IOPOIHI,
IIOJIE3HBIE UCKOIIAEMBIE, TOILUINBO, BOIHBIEC PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYECKAs peaKuus

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMHYECKHX DSJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaIbLUUsd M UX
COCMHEHUH B COOTBETCTBUM C IIOJOXEHHEM 3JIEMEHTOB B llepnoanueckon
CHUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIIMYECKOM PEIIETKU U
BHJa XUMHYECKOU CBSA3U.



Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K pPAa3JIMYHBIM KjlaccaM HEOPraHUYECKUuX
COCIUHEHUM, TEHETUYECKAs CBSA3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peakuil 0 pa3audHbIM MIPU3HAKAM (110 YHUCTY
U COCTaBy YYacTBYIOIIMX B pEaKUHMHM BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo
M3MEHEHHUIO CTENEHEH OKUCIEHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YUYaCTHIO KaTaJIu3aTopa). JK30- U SHJOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[lonstue o ckopocT xumudeckoil peakuuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U T'€TePOTrEeHHBIX
peakuusx. Ilonsatue o karamuse. [IoHsTHEe 0 XUMHUEeCKOM paBHOBecuU. DaKTOPHI,
BIMAIOIIAE HA CKOPOCTh XMMHUYECKOM pEAKUMU U IIOJIOKEHUE XUMHUYECKOIo

PaBHOBECHSI.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  pPEaAKIHU. CocraBiieHue YpaBHEHHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUd C HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust IEKTPONTUTHYECKON TUCCOLUALNU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonbl, annonsl. MexaHU3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1abble dJIEKTPOIHTHI.

Peakiiuu nonHoro ooMeHa. Y clioBusl MPOTEKaHUS pEeaKIuii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHBbIE HWOHHBIC YypaBHEHUsA peakiui. CBoiCcTBa KHCIOT,
OCHOBaHHUW W cCcoOJiei B CBETE€ TMPEJCTABICHHH 00 3JIEeKTPOIUTHUYSCKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKchepumenm:

O3HAKOMJICHHE C MOJICJISIMUA KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HeMeTauioB (Tpadura M anamasa), CIOKHBIX BEIIECTB
(xJtopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCMMOCTH CKOPOCTH XHMHYECKOW peakiuu
OT BO3JEHCTBHUS pPa3IWYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOJIHOCTH
pacTBOPOB BENIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIeJIoYed U coJiel
(BOBMOXHO  MCIIOJIb30BAaHME BUJICO MaTEpPUAJIOB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  pPEaKnuuid HWOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa30BaHHWE BOABI), OIIBITOB,
WUTIOCTPUPYIOIMUX — MPUMEPBI  OKUCIMUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakiuu pa3fiokKEHUs, COCTUHEHUS), paclo3HaBAaHUE HEOPraHWYECKUX
BEIIECTB C MOMOIIBKD KAayeCTBEHHBIX pEaKIMid HAa HOHBI, PEUICHUE
AKCIEPUMEHTAIIBHBIX 3a/a4.

HeMeTasjibl M X COeTUHEHUS

OO6miass xapakTepucTHKa TajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTENeHH OKHUCIeHUs. CTpoeHHE W (PU3MYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpHUMEpPE  XJopa
(B3aUMOJICCTBHE C METaJUIaMH, HEMeTallJlaMH, IIejIo4amMu). XJIOPOBOJAOPOI.
CosisiHasiKUCII0Ta, XUMHYECKHECBOWCTBA, IMOJIydeHUE, NpuMeHeHue. JlelcTBue
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XJIoOpa U XJIOPOBOAOPOJA HA OPraHU3M 4YeJIOBeKa. BakHeume XJIOpuabl U HUX
HaXO0XKJEHUE B IPUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakKTepHble cTeneHu OkucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPONHbIE MOAU(PUKALIMHA KUCIOPOa
U cepbl. XUMUYECKUEe cBoMcTBa cepbl. CepoBOJOpPOA, CTpoeHUE, (pu3nyeckue u
xuMuyecke cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (Qusnueckue U XHUMHUYECKHE CBOMCTBa (00IIME Kak
MpeACTaBUTENsl Kjacca KHUCIOT MW creuuduueckue). XUMUYECKHE pEaKIUH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHHs] CEpHOW KHUCIOTHI.
[Ipumenenue cepHoit kucaoTbl. Coliu CepHOI KUCIOTHI, KAaUeCTBEHHAs! peaklivs Ha
cynbdar-uoH. HaxoxaeHnue cepbl M €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KaIoIIEeW cpeabl COCNMHEHHUSIMU Cepbl (KHCIOTHBIE JOX[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dusznueckre 1 XuMU4Yeckre cBoiicTBa. KpyroBopot azora B npupoje. AMMHUakK, ero
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojlydeHue U npuMmeHenue. Coiam aMMOHUS,
uxX GU3NYECKHE U XUMUUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToJiydeHue, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenudpuyeckue).
Hcnonp3oBaHne HUTPATOB M COJEH aMMOHHMS B KadeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoIel cpeibl COSTUHEHUSIMU a30Ta
(KUCIOTHBIE NTOKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI W BOA0EMOB). Docdop,
altoTponHeie Moaudukanuu Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, puznuecKkue 1 XUMUYECKHE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka sneMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpOoHd,  aJUIOTPOIHBIE
Monu(UKALMK, PACHPOCTPAaHEHHE B TMpuponae, (HU3NUYECKUE U XUMUUYECKHE
cBoiicTBa. Ancopbums. Kpyrosoporyriepona B mpupoae. Okcuasl yriepoja, ux
¢usnueckre W XUMUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBICE OPTaHU3MBI,
MOJIYYCHHE U TPUMEHEHUE. DKOJOTHYECKHUE MPOOJIEMBI, CBS3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a rino0albHOrO TMOTCIUICHUS KIMMaTa, TapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUYCCKUE U XMMHUYCCKUE CBOMCTRBA,
noiyyeHue W npuMeHeHwe. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIMLEPUH, YKCYCHAsl KUCIIOTa).
[IpuponHble HMCTOYHHUKM YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HePTh),
MPOAYKTHl WX MepepadoTKu (OEH3MH), UX POJib B OBITY W IPOMBIIIJIECHHOCTH.
[lonsiTue 0 OMONTOTMYECKH BAXKHBIX BEIIECTBAX: )KUPAX, OCJKaX, YriIeBOJax — U UX
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poluM B KM3HM 4elOBeKa. MarepuaiabHOE€ €IMHCTBO OpPraHHYECKHX U
HEOPraHUYECKUX COCTMHEHUM.

KpemHuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemuus (IV) u xpemuueBoit kuciore. CUUKAThI, UX HCIOJb30BAaHUE B
OBITY, B MIPOMBIIIJIEHHOCTH. BakHelIne CTpouTeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCTIOJIb30BAHUS
CTPOUTEIBHBIX MATEPHUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrne oOpas3IoB HEOPraHUUYECKUX BEIIECTB, CBONCTB COJISTHOW KHUCIIOTHI,
IPOBEICHUE KAUY€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TIPOTEKAHUS, OMbBITHI, OTpakaronue (PU3NUECKUEe M XUMHUYECKHE CBONCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXKHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMu XJOpuaoB (TaJIOTEHUIOB), O3HAKOMJIGHHE C
oOpazmamMu  ceppl W €€  coeAUHEHUSIMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOJIOICHUE TIpoIriecca OOYTIIMBaHUs caxapa MoJl JICHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, HW3YyYCHUE XHUMHUYECKHX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KaueCTBEHHON peakilnu Ha Cyabdar-
WOH W HaOJIOJIeHHE MpU3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3HMYECKUMHU
cBOoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a30THBIX U (PocPOpHBIX yA0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE€ M U3Y4YEHHE CBONCTB aMMHakKa, IPOBEIACHHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢ocdhaT-uOH U U3yYeHUE MPU3HAKOB
UX NMPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpemETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMJIICHHE C
IPOIECCOM  aJICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4YeHUE, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHUE KAYeCTBEHHBIX Peakiuii Ha KapOOHAT U
CWIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
NPOAYKIMEN CHIIMKATHOW NPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenmme HeMeTaaibl U UX COCAUHEHUS».

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAIMYEcKass  pemérka.  DNEKTPOXUMHUYECKUM  psif
HanpsbkeHut metamioB. Ou3nueckue U XMMHYECKHUE CBOMCTBa MeTaiuioB. OO0mue
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[[leouHble MeTauIbl: MOJOXKEHUE B [leprnoandeckoil cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXIACHHUE B IMPUPOJIE.
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dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COCMHECHUM.

IllenoyHO3EMENBHBIE METANIJABl MAarHMd M KaJbLMM: IIOJIOKEHHE B
Ilepuonnueckon cucreMe xumudeckux ainemeHtoB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmue coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTtkocTh BOABI U CIIOCOOBI €€ YCTpaHEeHHUS.

ANOMUHMEI: TIOJIO)KEeHUE B [lepnoanyueckoi cCUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoanyeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Jkene3a. OKCUIbI, THAPOKCU bl U conu kenesa (1) u sxenesza
(ITT), ux cocrap, CBOIMCTBA U MOJyYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS KEJIe3a B KUCIOPOIE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblUs, AJFOMUHUS, LIMHKA, JKEJie3a
(IT) u xene3a (III), mexu (II), HabmroneHNE U ONMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IUITAMEHU HMOHAMM HATpus, Kaausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 337y 110 Teme «BaxHueimue
METAJUIbI U UX COCUHEHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HHM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBS3€W NMPH HM3YYEHHUM XMMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
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MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KJIacCU(PUKANUSA, TEePUOJAUIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMaTepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOMBI, PaJMOAKTUBHOCTb, MOJICKYJIA, JJICKTPUUYCCKUN 3apsija, TPOBOIHHKH,
MOYPOBOJHUKH, JUDJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocuHTe3, nprxanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC UCKOIIAEMbIC, TOTLIMBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMHUU B €IUHCTBE y4eOHOU WU
BOCIIUTATENILHON JIESITEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU, TPHUHITHIMA B
oOIIecTBe MpaBUJaMHW U HOPMaMHU TIOBEJIEHUS M CIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS M COLIUATU3AINH 00y4YatOIIUXCSl.

JIndHOCTHBIE ~ pe3yabTaThl  OTpPAXKAlOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATBbCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAlUA U
paciIfpeHre ombITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YHCIIE B YaCTH:

1)maTpuoTH4YeCKOro BOCIMTAHUS

LEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAYYHOMY HACIEUI0, TOHUMAaHUSA 3HAYECHUS XUMUYECKOM HAyKh B JKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIANIETh JTOCTOBEPHOW HHQOpMANIUEH O
MEPEOBbIX JOCTUKEHUSAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2)rpaxxaIaHCKOro BOCIIUTAHUS :

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEAOBATENbCKOM, TBOPYECKOW W APYrMX  BHJAX
JESITENbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MESITEIbHOCTH TIPH
BBIMIOJIHEHUM Y4YEOHBIX, [IO3HABATENIbHBIX 3a7a4, BBIINOJIHEHUU XUMHUYECKUX
AKCHEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAaHHUIO0
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M B3aUMOIIOMOIIM B TIpollecCe€ HTOM Yy4eOHOU NesATENbHOCTH, TOTOBHOCTHU

OLICHUBAaTh CBOE TMIOBEACHUE W IIOCTYIIKM CBOMX TOBApUIIEH C TO3UIUU

HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;
3)LEHHOCTH HAYYHOI'0 O3HAHUSA

MHPOBO33PEHUYECKUE TPEIACTABICHUS O BEIIECTBE M XMMHWYECKOW PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPAa3BUTUA HAYKW W COCTABISIONINE
OCHOBY ISl TIOHMMAaHUS CYIIHOCTA HAay4YHOW KapTUHBI MUpa, NMPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOAbI, B3aUMOCBA34X YEIOBEKA C
NIPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJILHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBIC NJii OOBSCHEHHS HaOII0JaeMbIX IPOILIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEILCKOW KYJIbTYPbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEILHOM paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPAaBOYHOMN
JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CpPEeACTBAaMHU HWH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYCHHI0O M TO3HAHHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  caM0OOpa3OBaHUIO, TMPOCKTHOM M  HUCCIEIOBATEIBCKOM
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOy4YCHHS B
JIaJIbHEUIIIEM

4)¢opMupoOBaHNS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 J>KM3HU, OCO3HAHHE TIOCIEACTBUN U
HETPUATHE BPEIHBIX MPHUBBIYEK (YIIOTPEOJICHUS aIKOTOJIs, HAPKOTUKOB, KYpEHHs),
HEOOXOAUMOCTH COOJIFOAICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUH C
XUMUYECKIUMU BEIIeCTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBoro BOCMTAHMS:

UHTEPEC K MPAKTHIECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOTo poa,
YBOKECHUE K TPYIAy U pe3yjbTaTaM TPYJAOBOW AEATECIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TIPUMEHEHHS TIPEJAMETHBIX 3HAHUM 110 XUMHH, OCO3HAHHBIH BBIOOD
WHUBUIYaJbHON TPACKTOPHH MPOJIOJDKCHHUST 00pa3oBaHUs ¢ yUYETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHoi npodecCuoHaIbHON MeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOQPECCHOHAIBHOMN CpelIe;

6)3K0,10rM4eCcKOro BOCIUTAHUS:

AKOJIOTUYECKU 1eNecOo00pa3HOe OTHOILIEHHE K MPUPOJE KaK HCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIIECTBOBAHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
O6e3omacHOoro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
du3nuecKOMy U TICHXHYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOICHUS
mpaBmI 0€30MaCHOTO MTOBEJCHUS TP pabOTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YIPOKAOIINUX 340POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEH MPUPOJHOM CPEHNOM, I MOBBILICHUS
YPOBHSI  AKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  XapakTepa
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AKOJIOTUYECKUX MPOOJeM M IMyTed WX PEIIeHHs] MOCPEJICTBOM METOJIOB XUMUU,
AKOJIOTUYECKOTO MBIIUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAIIPE/METHBIE PE3YJIBTATbBI

B cocraBe MeTanpeIMETHBIX PE3YJbTAaTOB BBIACISIOT 3HAYUMbIC JJIs
dbopMupoBaHUsT MUPOBO33PCHHS OOIICHAy4YHbIC TOHATUA (3aKOH, TeopHs,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U JIPYToe.), KOTOpbhIe
HCIIOIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAaHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM
HAy4YHOU KapTHHE MUpPa, U YHUBEpCAIbHbIC YUeOHBIC NeiCcTBUS (TTO3HABATEIbHBIE,
KOMMYHHUKATUBHBIC, PETYJIATUBHBIE), KOTOpble oOecrneunBaroT (HopMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4uyeOHOM
JeSTEILHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1eMCcTBHS:

YMEHHSI MCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUMN: PacKPBIBaTh CMBICI XUMHYECKUX TOHITHH (BBIACIATH MUX XapaKTEepHBIE
NMPU3HAKH, YCTAaHABIWBATh B3aUMOCBS3b C JIPYTUMH TOHSATHSIMH), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHHS OTJEIbHBIX ()AKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYWHHO-CIIEJCTBCHHBIE CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTIYKTUBHBIEC, 110 aHAJIOTHH),
JieNIaTh BBIBOJIBI M 3aKJIIOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKHI 3HAK (CHUMBOJI 3JIEMEHTa), XUMHYecKas (opMyrna W ypaBHEHHE
XUMHUYECKOW PEAKIIMHA — MPH PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aJ1adu, ¢ y4¢TOM
3TUX MOJEIBHBIX TMPEACTABICHUN BBISBISATH U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
IIPU3HAKK U3YYae€MBIX 00OBEKTOB — XUMHUYCCKUX BEIIECTB U XUMUUECKUX PEaKIuH,
BBISBIIAITh  OOIIME  3aKOHOMEPHOCTH, TMPHYUHHO-CJCJICTBCHHBIC CBSI3HM W
MPOTUBOPEUYHS B U3yHAEMbBIX POLECCAX U SIBIICHUAX.

ba3oBble uccienoBarTeibCKe 1eMCTBUS

YMEHUE HCIOJb30BaTh IOCTABJICHHBIE BOIPOCH B KAaye€CTBE WHCTPYMEHTA
MMO3HAHMUSA, a Takke B KadeCTBE OCHOBBI I (DOPMHUpPOBAHUS THIIOTE3BI IIO
MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHWE OIbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMH M TPOBEICHHIO
VYCHUYCCKHX OKCICPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJOM Tpolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3ysIbTaT, (POPMyIHpPOBaTH OOOOIICHUS H
BBIBOJIbI TIO PE3YJIbTATaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:
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yMEHHE BBIOMpATh, aAHAIM3UPOBATh W HMHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUAOB U (POPM MpeACTaBICHUS, MOIYIaeMYIO0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyNIAipHAsl ~JUTepaTypa XHMHUYECKOTO COJAEP)KAHUSA, CIPABOYHBIC
nocobusi, pecypcbl VHTepHETa), KPUTUYECKH OIECHUBATh MPOTUBOPEUUBYIO H
HEJ0OCTOBEPHYIO MHPOPMAILIHIO;

yMEHHE MPHUMEHSTH Pa3jIHMYHbIe METOABI M 3alpOChl MPH TOUCKE U 0TOOpe
uH(OpPMAITMM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOMAMMBIX ISl BBITTOJTHECHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1ad OMPECIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0nacTd WCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHUE KYIbTYpPOW aKTHUBHOTO MCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTUMAJIBHYIO (hOpMY MpeAcTaBieHUs HHpopMauu 1
WITIOCTPUPOBATh peIlaeMble 3aaddl HECIOXHBIMH CXeMaMH, Juarpammami,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
MCCIIEZIOBATEIBCKOW JEATEIILHOCTH WH()OPMAIMIO O BIHUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
CpeIlbl.

KoMMmyHHKaTHBHBIE YHHUBEpPCAJIbHbIE YUeOHbIE 1eficTBUSI:

YMEHHUsI 3aJlaBaTh BOMPOCHI (B XOJe auanora W (WIH) JUCKYCCHUH) IIO
CYLIECTBY  OOCyXJaeModh  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/IJIOKEHHOM 3a1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJyYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
JESTENBbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONINX MpPOOJIeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJeHns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS
COBMECTHBIX JICMCTBHI, OMNpeneleHue KPUTEPUEB 1O OIEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerynsiTuBHbIe YHHBepcalbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSATEIBHO OIPEACNSITh IMENU NEATeIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »h(HEeKTUBHBIE CIIOCOOBI PEeIIeHNs] YIEOHBIX U
MO3HABATENBHBIX 3a/1a4, CaMOCTOATENHFHO COCTABIATH WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUMA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLIEHWBAaTh COOTBETCTBUE TMOJYUYEHHOTO pe3yJbTaTa 3asiBICHHOW LEIH, YMEHHE
MCITIOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, PEJIaraeMbIe B YCITIOBUH 3aJaHUH.

MNPEJMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pe3ydbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO

COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
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BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIC 3HAHUS, YMEHUS U CIIOCOOBI
NedcTBUM, crneuuduyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA MO  TMOJYYCHUIO HOBOTO  3HAaHWS, €ro HMHTEPIpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yuenus B 8 kiacce npeIMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TMOHSATHN: aToM, MOJEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BELIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOTO AJIEMEHTa B COSAUHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIJI0BOM 3 (PeKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsI CBSi3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH W
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTeNIeHb  OKHUCJEHHUS  JJEMEHTOB B  OWHAapHBIX  COCAMHEHHSX,
IPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica llepumommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucrteme,
3aKOHOB COXPAaHEHUS MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmuuHyto (opmy Ilepuoamueckoit
CUCTEMbl XUMHUYECKUX DJIIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMmudeckux siaemeHToB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj fA1pa, o0llee YUCI0 IEKTPOHOB
U pacnpeiesIeHUE UX MO AIEKTPOHHBIM CIO0SIM);
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KJIACCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, IMOATBEPIKAAs OMUCAHNUE IPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IIPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »3jeMeHTa 1o Qopmyre
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pPEaKLINH;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIIBHONW JEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIO,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3EH — JJIsI U3YyYEHHsI CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAaHUS — HAONIOIEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbBINA U MBICIICHHBIN);

cleAoBaTh ~ NpaBUjiaM  MOJb30BaHUS ~ XMMHUYECKOM  TOCYIOH M
na0opaTopHbIM O0OpYJOBaHMEM, a TakXKe IpaBUjIaM OOpalleHus C
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKIMSAMH II0 BBIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX ONBITOB 10 TOJIYYEHUID M COOMpaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOAOpPOJa M KHUCIOPOJA), HMPUTOTOBICHUIO
pPacTBOPOB C ONpPENEIEHHON MacCOBOM JOJE€H pacTBOPEHHOIO BELIECTBA,
IUIAHUPOBAaTh WU MPOBOAMTH  XHMHYECKHE  DKCIIEPUMEHTBHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C IOMOIIBIO NHIUKATOPOB
(makmyc, dheHondTaaeuH, METUIOPAHX U IPYTHE).

K xoniy o0yuenus B 9 Kkiaacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

PacKphIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHATHW: XUMHYECKUHN
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTUOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PeaKIusi, XUMUIECKasi CBSI3b, TEIIIOBOU IPHEKT
peaknud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, SJEKTPOJUTUYECKAS JUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaiuM3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HeoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEaKIIHH,
OKHCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHUE W  BOCCTAHOBJICHHE,
ajioTponusi, aMpOTEPHOCTh, XMMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIM4ecKas pemeTka, KOpPpO3Hsi METaJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOM pEaKUHH, MPEACIbHO JIOIyCTHUMAas
koHueHTpauus [IJIK Bemecrtna;
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WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MPUMEHATH 3TU MTOHATUS MPU ONMCAHUM BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBiI€HUs (Qopmyl
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINN;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeIUMHEHUN mo ¢opMmynaMm, BHJI XUMHYECKOU
CBs3M (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsil MOHA M0 XMMUYECKOM (opmysie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUM, TUI KPUCTALNTMYECKOU
pEILIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHWE: OINUCHIBATh U XapaKTEPU30BATh
Tabnuunyo ¢opmy [lepuonnueckoit CUCTEMbl XUMUUYECKUX SJIEMEHTOB:
pasnmuuath TOHATHUS «IJIaBHas moarpymnmna (A-rpymnmna)y MU «mnoOodHas
noarpynna (b-rpynma)», Maibie W OONbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XHMMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOliee 4YHCIO JJIEKTPOHOB U
pacrpesielieHue HMX 1O DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U INIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKHE peakUuH (M0 YUCIYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PeKTy, M0 U3MEHEHHUIO CTEIICHEW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenuuueckrue XUMHUYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OIMNHCAHUE
IpUMEpaMU MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIU;

COCTaBJISITh  YPAaBHEHHS  DBJIEKTPOJUTUYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUKA HOHHOIO
oOMeHa, ypaBHEHHUS pEakiuid, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKIY BELIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
TIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKITnii;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOXHOCTH TMPOTEKAHHUS XMMWUYECKHX IMPEBPAIICHUN B Pa3IUYHbIX
YCIOBUSAX;

BBIYUCIIATD OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO  MaccChl
BELIECTB, MAacCOBYIO JOJI0 XUMHUYECKOro 3jJeMeHTa 1o (opmyie
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COCIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaAKITUH;

coOnmogaTh  MpaBWja  IOJIB30BAHUS ~ XMMHUYECKOM  MOCyloM U
nabopaTopHbIM O0OpYJOBAaHHUEM, a TakXkKe TMpaBwia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSAMH TI0 BBIMOJTHCHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TONYYCHHUI0O W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAKa U YTIIEKUCIIOTO ra3a);

NPOBOAUTh  PEAKIWH,  TOATBEPKIAIONINEC  KA4YeCTBCHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMHM/I-,
uoaua-, kapobonat-, ¢ocdar-, cuiMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYCHHBIX METAJJIOB, NMPUCYTCTBYIOIINE B
BOJIHBIX pAacTBOpPaX HEOPraHWYECKHUX BEIIECTB;

NPUMCHSTH OCHOBHBIC OTEpAIlMH MBICIIUTEILHON JACATCIBPHOCTH — aHAIIN3
U CHUHTE3, CcpaBHeHHE, O00O00IeHne, CHUCTeMaTH3alllio, BBHISBICHUE
NIPUYUHHO-CIICJICTBEHHBIX CBSA3CH — JIJI1 W3YYCHHS CBOWCTB BEIIECTB H
XHMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOABl IIO3HAHHS —
HAOJIIOJICHHE, M3MEpPEHUE, MOJCIIMPOBAHUE, DKCIICPUMEHT (pCaJIbHBIN U
MBICJICHHBIMN ).

19



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
e KoJsmuecTBouyacoB DJIeKTPOHHBbIE
11/_ HaumeHoBaHuepas3aejioB U B K 5 o 5 (ungpossbie)
. TeMIpOrpaMMbl cer OHTPOJILHBIEPAOOT pakTHYecKuepadoT 06pazoBATENBHbIEPECYD
0 bl 8 ChI
Paznea 1.1lepBoHavyaibHbleXUMHYECKHETIOH A TUS
XuMusg — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS U IIPAKTUYECKOI 12 2 bubmorexa [IOK
' p https://m.edso00.ru/7f41837¢c
JIESITEILHOCTH YEJIOBEKa
bu6moreka [IOK
1.2 BemectBa n xumMudecKkuepeaxkimu 26 1 https://m. edsoo,ru/7f41837c
Hroromnopaszneny 38
Pa3znen 2.BaxHeiimime npeacTaBUTe I HEOPraHNYeCKNX BellecTB
bu6moreka [IOK
2.1 Bo3ayx. Kucnopon. [Tonsarue 06 okcumax 9 https://m. edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 Bonopona.ITonsitue o KMUCIOTaX U COMAX 8 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 Bopna. PactBopsl. [TonsiTre 06 ocHOBaHUAX 6 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIEKJIACCHIHEOPTraHUYECKUXCOECTUHE 15 1 1 bubnuoreka [JOK
' HUM https://m.edso0.ru/7f41837¢c
Uroronopazneny 38
Paznea 3.Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckunx 3jaemMenToB . U. MenaeneeBa. CTpoeHHeaTOMOB.
XumuueckasicBa3b. OKHCINTEILHO-BOCCTAHOBHTEILHLIEPEAKIIUH
Ilepunoanueckuii 3axkoH u Ilepuoanueckas
3.1 CI/Ig)TeMIell XUMHUUYECKUX 3JIeMe£T0§ pin Y| 8 Eubmiorexa LTOK
' o https://m.edso0.ru/7f41837¢c
Mennene-esa. CtpoeHnearoma
3.2 Xummndeckas cBI3b. OKHUCIUTEILHO- 18 1 bu6mmoreka [JOK

20



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

‘ BOCCTAaHOBUTEJIBHBIE PEAKLIUU https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
Hroronopaseny 26 https.//m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O0 102 4 5
[TPOI'PAMME
9 KUIACC
e KoJunyecTBoyacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB u (ungposbie)
n/ TeMIporpaMMb Bcer | KonTpoubHbiepado IIpakTnueckuepado 06PA30BATEILHBIEPECYD
1 0 Thl ThI
Chl
Paszpnen 1.BemiecTBo 1 XUMHYECKHE peaKIIUH
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubmuorexa [JOK
' KIHUH https://m.edso00.ru/7f412636
13 DIIEKTPOJUTHYECKAS] JUCCOIUALIMS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaX https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Paznen 2.HemeTasIbl M UX cOeANHEHUS
21 OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnunoreka [JOK
' aneMeHTOB VIIA-rpynnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX BuGniorexa LIOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u 6 https://m.edsoo.ru/7f412636
eécoeqMHEHUS — :
OO1as XxapakTepUCTUKA XUMUYECKHIX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Egg?ﬁ;f;%ggﬁf 112636
COeIUHEHUS — )
24 OO011ast XapakTepUCTUKAa XMMHUYECKHX 8 1 2 bubnuoreka [IOK

21



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

aneMeHToB [VA-rpynnsl. Yriaepoa u https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCTUHEHUS
Hroromnopaznemy 25
Pa3nen 3.MeTajuibl U HX COeIMHEHUS
. bu6mmoreka [{OK
3.1 ObmwecroricTBaMETaIOB 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [{OK
3.2 Bakueiime MeTauIbl U KX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroromnopaznemy 20
Paznea 4.Xumus ¥ OKpy:Kaomas cpeaa
4.1 BeniecTBa u MmaTepualbl B KU3HU YEIOBEKa 3 bubumorexa LIOK
' https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
PesepBHOCBpEeMst 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOT'PAMME
INIOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC
Ne KoauuecTBouacon
T K Haraunsy JJ1eKTPOHHBbIeM(PPOBHICOOPA30B
I eMaypoka Be OHTPOJIbHBI IIpakTH4yecku GeHMst ATeLHBIEPECYPChI
/ ero | epadoThl epadoThI
n
1 [Ipeamer xumun. Posib xumuu B 1 bu6mmoreka [JOK
’)KU3HU dejoBeKa. Tena U BeliecTBa https://m.edsoo.ru/ff0d210c
2 [lousarue o MeTogax MO3HAHUS B 1 bu6mmoreka [JOK

22



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/ff0d210c

https://m.edsoo.ru/ff0d227¢

XUMUH
3 CrpoeHus BemecTa. bubnmorexa LIOK
https://m.edsoo.ru/ff0d210c
4 ArperaTHbl€ COCTOSIHUS BELIECTB. Bubmiorexa [JOK
https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne |
5 «IIpaBuiia paboTHI B 1a00OpaTOpUu U bubnuotexa [JOK
puEMBI 0OpalleHus ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOpPHBIM 000PYTOBAHUEM
5 YucThle BelecTBa U CMECH. bu6moreka [IOK
https://m.edsoo.ru/ff0d26ca
7 Crioco0bl paznieneHust cMecei. bubumorexa LIOK
https://m.edsoo.ru/ff0d23dc
8 Pemenue 3amgau. bubmorexa LIOK
https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2
9 <<I£)a3zxeneHHe cnﬁeceﬁ (1Ha mpumepe BH6J_IHOTeKa HOK
OUHCTKH MOBApEHHOM COMH)» https://m.edsoo.ru/ff0d28c8
bu6moreka [IOK
10 ATOMEL 1 MOJIEKYJIbI https://m.edso;.I ru/ff0d2a6c
11 XUMHYECKUE DJIEMEHTHI. bubmorexa LIOK
https://m.edsoo.ru/ff0d2be8
12 3HakH (CHMBOJIbI) XUMUYECKUX bubnuoreka [JOK
AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
13 Hpocrsiesernectsa. https://m.edSO(])_.[ ru/ff0d2a6c
14 CI0KHBIEBEIIECTBA Bubmzorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
15 ATOMHO-MOJIEKYJIIPHOECYUYEHNE BH6J,IHOTeKa HOK
https://m.edsoo.ru/ff0d2d50
16 3aKOH MOCTOSTHCTBA COCTaBa bubmuoreka [JOK

BCIICCTB.
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23



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

bubmuoreka [IOK
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ye oHp Aopoaa, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOUCTBY
51 MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
o | Dot o Buores 10K
- My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
o | Do oon e B LOK
P peakt . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B
54 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
55 CocraB ocHoBaHui. [TonsTre 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
56 Boga xak pacTBopuTeib bubmmorexa LIOK
A P p ) https://m.edsoo.ru/ff0d5b40
57 Hacrlmennrle 1 HeHacbIIEHHbBIE bu6mmoreka [JOK
pacTBOPBI. https://m.edsoo.ru/ff0d5b40
58 MaccoBas 10J1s1 BEIIECTBA B bubmuoreka [JOK
pacTBope. https://m.edsoo.ru/ff0d5b40
ITpaktuyeckas padora Ne 5 o teme
59 «I[Ipurorosnenne pacTBOpoB ¢ bubnuorexa [IOK

OIIPENEIEHHON MacCOBOW 10JIEN
pPacTBOPEHHOTO BEUIECTBA»

https://m.edsoo.ru/ff0d5eba
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60 O606mmenue o teme. [loaroToBka K bubnmoreka [JOK
KOHTPOJIHOH paboTe. https://m.edsoo.ru/ff0d5eba
61 KonTpomasnas padora Ne2 no teme bubnuorexa [JOK
«Kucnmopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
62 Oxkcunpl: cocTaB, Kiaccudukamus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
63 [Tony4yeHue KUCIOTHBIX, OCHOBHBIX U bubnuoreka [JOK
aM(pOTEpPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
64 XUMHYECKHE CBOMCTBA KUCIIOTHBIX, bu6moteka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
65 OcHOBaHUS: COCTaB, bubnuorexa [JOK
Kiaccuukaiys, HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
66 [Tosmydenne ocHOBaHUM. bubnmorexa LIOK
https://m.edsoo.ru/ff0d67ca
67 XUMHYECKHE CBOMCTBA OCHOBAHMM bubmmorexa LIOK
' https://m.edsoo.ru/ff0d67ca
68 Kucnotsr: cocras, knaccudukanms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
bu6moreka [IOK
69 Tonyuenne kucor. https://m.edsoo.ru/ffOdfee2
70 XUMHYECKHE CBOMCTBA KHUCIIOT bubmrorexa IJOK
) https://m.edsoo.ru/ffOdfee2
C :
| o) e B morea 10K
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6.
79 Penienue skcriepruMeHTaIbHbBIX 3a7a4 bubnuoreka [JOK
1o Teme «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUIN
['eneTnueckas CBSI3b MEXKIY BuGmorexa [IOK
73 KJ1acCaMH HEOpraHH4YeCKUX

COEIMHEHUN

https://m.edsoo.ru/00ad9a50
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O06o0611eHNE U

bubnuoreka [IOK

4 CHCTEeMaTH3aINI3HaHU N https://m.edsoo.ru/00ad9ch?2
KontpoabHasg padora Ne3 o teme
75 "OCHEBHHG KJII;,CCI)I HEOPraHUYECKUX Bubmiorexa [JOK
“n P https://m.edsoo.ru/00ad9ela
coeqUHEHU I
76 [lepBbie MOMNBITKY KIIACCU(PUKAUU bubnuorexa [JOK
XUMHYECKHUX DJIEMEHTOB. https://m.edsoo.ru/00ad9ffa
77 [TonsATHE O TpyMITaX CXOIHBIX bubnuoreka [JOK
3JICMECHTOB https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuii 3aKOH U
78 [Iepnoanueckas cucrema bubnuoreka [JOK
XUMHUYeCcKnX deMeHToB 1. 1. https://m.edsoo.ru/00ada52c
MeneneeBa
79 Ilepuonpl, rpymnel, IOATPYIIIIEI bubmorexa LIOK
PHOJIBL, TPYITILL, TOATPYIIIIEL. https://m.edsoo.ru/00ada52c
80 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CTpoeHune IEKTPOHHEBIX 000JI0UEK
P P . bu6moreka [IOK
81 aToMOB 3JieMeHTOB [lepuoauueckoit ]
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenaeneeBa
XapakTepuCcTUKa XUMHUYECKOTO
82 3JIEMEHTA 110 €ro MOJI0KEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nayenue [leproanyeckoro 3akoHa
83 JUISl Pa3BUTHS HAYKU U NPAKTUKH. /1. bubnunoreka [JOK
N. MenneneeB — yu€Hbli, Ieaaror u https://m.edsoo.ru/00ada96e
rpak JaHuH
DNEeKTPOOTPULIATENBHOCTHATOMOBXHU bubnuoreka [IOK
84
MHYECKHXDIJIEMEHTOB https://m.edsoo.ru/00adaab8
85 HNonnasxumuueckasacBs3b Bubmzorexa LIOK

https://m.edsoo.ru/00adac34
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86 KoBaneHTHasAOJIpHAAXUMUYECKASC bubnuorexka [JOK
BSI3b https://m.edsoo.ru/00adaab8
87 KoBaneHTHasHENOMAPHAIXUMUYECKA bubnuorexa [JOK
SICBA3D https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
88 CreneHEOKACICHHA https://m.edsoo.ru/00adae28
89 OkuCIUTENHHO- bubnuotexa [JOK
BOCCTAaHOBHUTEJIbHBIEPEAKIINHT https://m.edso0.ru/00adb076
90 OKHUCIUTEIN U BOCCTAHOBUTEIN bubumorexa LIOK
https://m.edsoo.ru/00adb076
O0001IeHne U cCUCTEMAaTU3AIIH
91 3HaHUH. XUMUS — Ba)kHasi 00J1acTh bubnuorexa [JOK
€CTECTBO3HAHUS U MPAKTUYECKOU https://m.edso0.ru/00adb076
NEATEIILHOCTH YeJI0BEKA
O0001IeHne U cucTeMaTu3a
92 3HaHI/IH1; I];IZ iCTI;IaaTHh:(lehI;IHqIéI;IEHe bubunorexa LIOK
- Bet https://m.edsoo.ru/00adb486
peaKIu.
O0001IeHne U cUCTEMaTU3aIIH
93 3HaHI/IH1; Bo3s Kucnopo i bubunorexa LIOK
) AYX. PO https://m.edsoo.ru/00adb33c
ITousarue 00 oxkcumax
O060011IeHne €
9 | sammi, Bogopox TTomse o BuGmiorera [IOK
- DOJIOPOAL. https://m.edsoo.ru/00ad9ch2
KHACJIOTaX U COJIAX
006006
95 | smamni, Boa, Pactaopsr, Homsrie BuGmiorexa L1OK
- DoJa. PbI. https://m.edsoo.ru/ff0d61c6
00 OCHOBaHUAX
O00011IeHNE U CUCTEMATH3ALUSI
96 3HaHuii. OCHOBHEIE KJIACCHI

HCOPraHN4YCCKUX COCIUHEHHUH.

97

Pemenue 3amay. MOJ'IB, MOJISIpHasa
Macca.

98

Pemenne 3amauy. MOJ'IB, MOJISIpHAsA
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Macca.

99 Pemenue 3agaqy. MaccoBast J0JIs.

10 | Pewrenue 3anau.O0beMHAas 0JIA.
0

10 Pemenue 3amau. MaccoBast qoJjis
1 MIPUMECH.

;O HroroBsiii ypok.
OBUIEE KOJIMYECTBO YACOB I10 10 4 4
I[TPOTPAMME 2
9 KUIACC
Ne KoauvecTBoyacos
Be Harauzy | JaeKkTpoHHbIeHU(PPOBHICOOPA30
n | Temaypoka er Konrtpousnbl | IIpakTHueck st BATETbLHBIEPECYPChI
/ epadoThI nepadoThI
. 0
| | Dot o Do | Busorea 101
T https://m.edsoo.ru/00adb59e
Meupeneena
2| v stovenon nepmn mpéx | 1 Bu6morera LIOK
p p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccugukanus 1 HoMeHKIaTypa 1 bubnuorexa [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMU4eckoi CBA3U U TUTIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 KonTtpospHast padota Nel mo teme 1 1
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«[loBTOpeHue u yriyOneHue 3HaHUM
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kilacca»

Krnaccudukarus XuMHYECKUX peaKui

bu6mmoreka [{OK

6 10 PA3JIMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
ITousiTie 0 CKOPOCTU XUMHYECKOU

7 €aKIIUNA HOH?[I’)H/IG 0 TOMOTEHHBIX U bubmmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMUYECKOM PAaBHOBECHH.

8 @akTOpPBI, BIUSAIOIINAE HA CKOPOCTh bubnuoreka [IOK
XUMHUYECKON PEAKIIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PABHOBECHUS
OKuCIUTENHHO- bu6moreka [IOK

9 .
BOCCTaHOBUTEJIbHBIEPEAKIINHT https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTHIECKON

10 uncfounauHHpCHanme " cita0ble Bubmorexa LIOK

’ https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHBIeYpaBHEHUAPEAKITHIA bubunorexa LIOK
yp p https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U
12 OCHOBAHHUI B CBETE MPEACTABICHUN 00 bubmorexa LIOK
N pel https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOIMAIIIHT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPEACTABIIEHNUI 00 DIIEKTPOIUTHUECKON bubmorexa LIOK
pel p https://m.edsoo.ru/00add8b2
JIACCOLUAIAN
14 [ToHusaTHE 0 TUAPOIU3ECOIIEN bubanorexa LIOK
P https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK

15 O000111eHNE U CUCTEMATH3AUI3HAHUI https://m.edso.ru/00addd12
ITpaktuyeckas padora Ne 1. «Pemenne bubnuoreka [IOK

16 :
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa

17 KonTtponpHas padota Ne2 o teme bubnuoreka [IOK

«3J’IeKTpOJ'II/ITI/I‘-ICCKa$I JUCCOoUaIrsA.

https://m.edsoo.ru/00addecO
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XHUMHYECKUEPEAKIIMH B PaCTBOPAX»

OO01as XxapakTepucTHUKa TaIoTCHOB.

bu6mmoreka [{OK

18 XUMHUYECKHE CBOMCTBA HA TIPUMEPE https://m.edsoo. ru/00addfe?
xJiopa
Xnoposogopoa. CoisHas KUCIOTA,
19 xpmﬁqecfng CfEIOfICTBa MOJTyYCHHE Bubmrorexa HOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpakTnyeckas padora Ne 2 o Teme
20 <<1PIOJ'I eHue coIJ)mHOﬁ KHUCJIOTBI Bubmaorera LIOK
YHCHHE o ’ https://m.edsoo.ru/00ade348
U3YyYCHHE € CBOWCTBY
Brranciienus mo ypaBHEHHIM
21 XUMHAYECKUX eazp W, eCJIA OJTHH U3 bubmorexa LJOK
peaxinH, o https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTHKA DJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJIITOTpONHEIC MOIU(HUKALIMU CEPBI.
23 HaxoxgerHe ce BIII Hq;é C(L)IC,I[I/IHGII){I/Iﬁ B bubunorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupoJie. XHMUYECKUECBONCTBACEPHI
24 CepoBonopo, cTpoeHue, (pu3ndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunapl ceprl. CepHas KHCIIOTa,
25 (bl/ISI/I‘II[eCKI/IIC) u XI/II\EI/I‘ICCKI/Ie CBOI;ICTBa Enbmrorexa IIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XHWMHUYECKUE PEAKIUH, JISKAIINEC B
OCHOBE MPOMBIIIEHHOTO CII0c00a
26 IOJI eHI/l;)}I CEpHOI KHCIIOTHI Brbmioreka LJOK
Y1 p : . https://m.edsoo.ru/00adec8a
XuMHYecKoe3arps3HeHUEOKPYKaIOIIEHC
peaBICOCTUHEHUSIMUCEPHI
27 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
IIPOAYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO1as XxapakTepucTUKa AJIeMeHTOB V A- bubnuoreka [JOK

rpynnsl. A30T, paclipocTpaHEHHE B

https://m.edsoo.ru/00adeea6
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npupoje, Gu3nYecKre u XUMHUECKUE
CBOICTBA

AmMuax, ero (pU3NYECKUEe U XUMUYECKHE

bu6mmoreka [{OK

29 CBOWCTBA, MOJIYYEHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuaeckas padora Ne 3 o Teme

30 «lPlonyquHe athHaKa U3y4CHHE €TO bubmiorexa HOK

. ’ https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas Kucnota, e€ Gpusndeckue u bubnuotexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30Banne HUTPATOB U COJIEH
amMo a4yecTBe epan

. Mg«6 1:;1; 1;1 Ka4yeCTBE MHHEPATbHBIX Butmotexa LIOK
YAOOP ) . https://m.edsoo.ru/00adf518
XUMHUYECKOe3arpsi3HEHUEOKPYKAOIIIEHC
peaBpICOCTMHEHUSIMHA30Ta
®ochop. Okc ocgopa (V

33 (1)00((11))0 pHaﬂKKpI;Ifn(cl))Ta q)q)pl::«m(qe)cgne u bubmiorexa HOK

p N https://m.edsoo.ru/00adf68a
XMUMHYECKUE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanne GocdaToB B Ka4ecTBE

34 | MMHCPAIBbHBIX yI0OpEeHMIA. bubnuoreka [IOK
3arps3HeHuenpupoiHoiicpenbidhochaTam https://m.edsoo.ru/00adfc20
u

35 VYraepoa, pactipocTpaHeHUE B IIPUPOJIE, bubnuoreka [JOK
(hM3UYECKHe U XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u

36 XUMHUUYECKUE CBOMCTBA. DKOJOTUUYECKUE bubmuoreka [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)

37 | VYronbHas KHCIOTa U €€ COH bubmorexa LIOK

https://m.edsoo.ru/00ae006¢c
[IpakTiueckas pabota Ne 4 mo Teme
" b P bubmuoreka [JOK
38 [lonydeHne yriekucioro rasa.

KauecrBennas pCaKknus Ha Kap60HaT-

https://m.edsoo.ru/00ae027e
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noH"

[lepBoHauanbHbIE OHATHUS 00

bu6mmoreka [{OK

39 | OpraMYCCKHX BEIICCTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoia
40 KpeMunii u erocoe fuHEeHUS Bubmaorexa [JOK
p A https://m.edso0.ru/00ae080a
[IpaxTueckas padota Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6morteka [IOK
«Baxueime HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
Kourponsraas padora Ne3 o teme
42 «Bamieﬁnme I})IeMeTaJ'IJ'II)I H UX bubmmorexa HOK
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6mast XxapakTepUCTHKAa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
43 Meraymnuyeckas CBsI3b U MeTaJUInyecKas bubunorexa LIOK
.. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKasi peméTKa.
dusnyeckrecBoiCTBAMETAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUUYECKUN P HAIPSHKEHUI bubmorexa LIOK
P pA p https://m.edso0.ru/00ae1156
METaJUIOB
OO6mmme crocoObl MOTYICHHS METAIIOB.
CmuiaBbl. BeruncneHnus o ypaBHEHUAM bubnuoreka [JOK
45 N _
XUMHUUYECKUX PEAKIMH, €ClIi OJUH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJICPYKUT MPUMECH
46 [ToHsATHE O KOPPOZUNMETAILIOB bubanorexa LIOK
pp https://m.edso0.ru/00ae1278
bubmuoreka [JOK
ar IllenoHEIeMETAILIET https://m.edso0.ru/00ae14b2
48 OKCHIBI U THAPOKCHULI HATPUS U KAJTUS bubanorexa [IOK
P p https://m.edso0.ru/00ae14b2
49 [IlenoyHO3eMETBLHBIE METAILITBI — bubmuoreka [{OK
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KaJIbIIUA U Maroui

https://m.edsoo.ru/00ael15e8

bubmnoreka [IOK

50 | BaxueHmHMCCOC MHCHAKATL 1A https://m.edso00.ru/00ae15e8
51 | OO6o6uieHne U CUCTeMAaTU3AUSI3HAHHIA
52 JKEcTKOCTh BOJBI U CITOCOOBI €& bu6mmoreka [{OK
YCTpaHEHHUsI https://m.edso00.ru/00ae1886
[IpakTueckas padorta Ne 6 o Teme
53 "KEcTKoCTh BOIBI U METOBI €€ BH6J.IHOTeKa LHOK
\ https://m.edso0.ru/00aelae8
yCTpaHCHUS
. bubmmoreka [{OK
54 AmoMuHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ael1d86
57 Oxcunpl, THAPOKCUIBI B cotr kene3a (1) bubnuoreka [IOK
u xenesa (I11) https://m.edso00.ru/00ae35e6
58 O060011IeHre U crucTeMaTU3 a3 HaAHNI
[TpakTuueckas padota Ne 7. Permenue
59 | OKCIEPHMEHTAIbHBIX 33124 MO Teme bubnuorexa [JOK
«BaxHeime MeTaJlIbl U UX https://m.edso00.ru/00ae3de8
COCTMHCHUS
Breruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, €CITM OJIUH U3
G0 | DCArcHTOB jaH B M30BITKE W COJICPKUT bubmuoreka [JOK
MPUMECH. https://m.edsoo.ru/00ae1750
BrruncieHussMaccoBOH 10JIMBBIX0IAITPO T
yKTapeakInu
61 | OO6oOuIeHNE U CHCTeMaTH3aUI3HAHUT
KonTtponpHas padota Ne4 o teme
62 «BaxHeume MeTaJlJIbl U UX

COCOAMHCHU
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https://m.edsoo.ru/00ae1750

63 BemecrBa 1 MmaTepuaisl B IOBCEAHEBHON 1 bubnuorexka [JOK

JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE3aArpA3HEHUEOKPYKAIOILIEIC 1 bubnuorexa [JOK

peb https.//m.edso00.ru/00ae4270
65 Ponp xuMuu B pelIeHNH 3KOJIOTUYECKHUX 1 bubnuorexa [JOK

po0iem https://m.edsoo.ru/00ae4270
66 PesepBubrit ypok. O60011eHNE 1 1 bu6morteka [IOK

CHUCTEMaTH3alus] 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBubrit ypok. O60011eHNE 1 1 bubnuotexa [JOK

CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 Peseprubriit ypok. O6001eHNE 1 1 bu6moreka [IOK

CHUCTEeMaTH3alusl 3HAHUI https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME
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https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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