


MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrPpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUsl, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepaTbHOl pabodeil TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIINU MPENoAaBaHusl y4eOHOTro nmpeamera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[IporpaMmma 1Mo XuMuu Oa€T TPEACTaBICHHUE O LENAX, OOIIeH CTpareruu
OoOydYeHHs, BOCIHTAHHS ¥ Pa3BUTUA OOYYAIOMUXCS CPEICTBAMH Y4eOHOTO
npeameTa, YCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE CoJiepKaHue,
NnpeayCcMaTpPUBAET pacCIpeelieHue €ro Mo KiaccamM M CTPYKTYpUPOBAaHHE IO
paznenaMm M TeMaM NPOrpaMMbl 1O XUMHUHU, ONpPENEsSeT KOJIUYECTBEHHbIE H
KaueCTBEHHBIE XapaKTePUCTUKU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJIEA0OBAaTEILHOCTh  W3YUYCHHMS] XHMHUU C Y4€TOM  MEXMOPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
OCOOCGHHOCTEH OOydYaroluXcs, ONpeaeNsieT BO3MOXXHOCTH IpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TPeOOBAaHUN K
pe3ynbTaTaMm 0O0y4eHHsS XMMUU Ha YPOBHE 1€l N3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4eOHO-ITO3HABATEIILHOW JEATeIbHOCTH OOYYaroIerocs II0 OCBOCHHIO
y4eOHOT0 coziepKaHusl.

3HaHWE XUMHHU CJIY>XUT OCHOBOM uisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEPUATBLHOM EIWHCTBE MHUpPA, BAKHYIO
pOJib UTPAOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTrUM M 00 HBONIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEIICHUs riIo0aTbHBIX
npo0ieM yCTOMYMBOIO pPa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuyeHnne xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpas3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPbl TUYHOCTH, €€ 00111eH U (PYHKIIMOHATILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSTEIBHOCTH,
HKCHEPUMEHTAIBHBIX M HCCJIEIOBATENIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TENHLHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
IEJI0CTHOTO B3IJIsA/Ia HA €IMHCTBO MPUPOJIbI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUH €CTECTBEHHO--HAYUYHOU IPAMOTHOCTH O0YYaIOIIUXCS,



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHbple HampaBiieHUs B OOYYEHHHM XHMHH OOECMEUYMBAIOTCS CHEeU(pUKON
COJIep)KaHMsl  y4eOHOTrO  MmpeaMeTa, KOTOPBIM  SBISETCS  NEeJaroruyecku
aJlalTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUH, OCHOB
HEOPraHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ uaydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0e OTH CHCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIMITY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUM
pPa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHH aTOMa U XUMUYECKOMW CBSI3H;

— TpEeACTaBICHUN 00 AIEKTPOJIUTUYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBINONHSAS (GYHKUUU OOBICHEHHS M IPOTHO3UPOBAHUSA
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS U TOJIYUYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XMMHUYECKOW COCTABIIAIOIIECH HAYYHON KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METO/IaM TO3HAaHUS B Hayke. M3yueHHe XMMHUU NPOUCXOIUT C NPHUBICUCHUEM
3HAHMM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyKalomuid MUpy,
«buonorus. 57 knacce» u «duszuka. 7 Kiaccy.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIBHOCTH YEJIOBEKAa M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJBTYpHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBl XMMHUYECKHX
3HaHUN — BaKHEUIHX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYCCKUX TOJIOKEHUMH,
JIOCTYIIHBIX 00OOIICHH MHMPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B



OpuOOIIEHNHM K HAy4YHBIM METOJaM TIO3HAHWS TMPH U3YYCHHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHHU B Y4eOHO-TIO3HABATEIBHOW U Y4YEOHO-UCCIIEA0BATEIHCKON
NESATEIbHOCTH, OCBOCHMM MpaBWJI 0OE€30MaCHOTO OOpallleHHs C BEIIeCTBAMHU B
MOBCEIHECBHOM KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE
3HaYEHUE NPUOOPENH TaKUe LU, KaK:

— (dopmupoBaHHe HMHTEIJIEKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO PELICHUH,
CIOCOOHO# a1anTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOy4YeHUSs Ha CHCTEeMaTH4ecKoe MpuoOIIeHue
oOy4Jarommxcs K CaMOCTOSATENbHOM IO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyUArOIITUMUCS
OIbITa Pa3HOOOpPA3HOM [EATENbHOCTH, MO3HAHUS M CAMOMNO3HAHUSA, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE JIJIst
pa3IMYHBIX BUJOB JIEATEIBHOCTH,

— (dopmupoBanue oOmeld (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAy4YHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBSICHATH U OICHUBATh SIBJICHUS
OKpY>KaIOIEr0 MHUpa, WCIHOJb3ys 3HAHUS U OIBIT, MOJyYCHHbIE NMPU H3yUYECHUU
XUMUHU, TPUMEHITh WX TMPU pPEIIeHUH MpoOjeM B TOBCETHEBHOW XHU3HU U
TPYIOBOM EATENbHOCTH;

— (QopmupoBaHue y o0Oydarommxcs TyYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH IKOJIOTUYECKU
1eJIeCO00pPa3HOro TOBENEHUST B OBITY M TPYIAOBOM JEATEIBHOCTH B HENAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOUIEH IPUPOJTHON CPEJIbI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHHsS  OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpoduiisi M HANpPaBIEHHOCTH JajJbHEHIIETO
oOy4eHus.

OOmiee YuCIO YacoB, OTBEACHHBIX I HM3YyYECHHS XHMHHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctanisieT 136 yacos: B 8 kinacce — 68 gacos (2
gaca B HeJleno0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tena um BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToHax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIokKHbIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAasE aTOMHAas Macca.
OTHocuTENnbHAsT MOJIEKYJIsIpHAast Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4HCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUM.

@u3NYECKUE U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUYeCKUe ypaBHeHus. Kiaccudukanus
XUMHUUYECKUX PEAKIUN (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, mpaBuiaMu paboThl B JTaOOpaTOpUu M
npuéMaMu o0paileHus ¢ JIabopaTOpHbIM 00OPYJIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3uYeCKX CBOWCTB O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJAbI) U XMMHUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOMN) SABJICHUM, HAOIIOICHUE U
OMHUCaHWE TMPU3HAKOB MPOTEKAHMUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE THUIPOKCH]IA
meau (11) mpu HarpeBaHuM, B3anMOICHCTBHE XKeje3a ¢ pactBopoM cos meau (11),
U3Y4YEHUE CIOCOOOB pPa3fCNIeHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbINIapUBaHUE, AUCTHILIIALMUSA, XpoMaTorpadus, NpoBEAEeHUE OUYUCTKH MOBAPEHHON
COJIu, HAONIOJIEHWE W  ONHWCaHUE  pPe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJIENIE MOJIEKYII
(ILIapOCTEPHKHEBBIX).

Baxueime npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3ieMeHT U mpocToe
BelecTBO. Haxoxaenue kuciopoma B mpupojae, (HU3NUECKHE M XHUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenne kuciopoga. CrocoObl



MOJIy4YeHUs] KHCIIOpoJa B Jladopatopud U MOpoMbllieHHOCTU. Kpyrosopor
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IaA.

TernoBod »h(dEeKT XUMHUUYECKOW peaklid, TEPMOXUMUYECKUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/lyXa, yCWICHHE TapHUKOBOTO A (PekTa, pa3pylieHrne 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupojie, (GU3MYECKME U XUMHUUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. Kucnotsl u comnu.

MomnspHabiii 00BEM ra3oB. Pac4€Tsl M0 XUMHUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelnb. PacTBOpHI.
HacepllieHHble ¥ HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/bl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJIe U B KU3HU 4yenoBeka. KpyroBopot Boabl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coenuueHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpa3zyronue  (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEpHbIE) U
HecosieoOpasyromme. Homenkmarypa oxcuaoB. DuU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [TomyueHne ocCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenkmarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tony4deHnue KUCIOT.

Comu. Homenknatypa coseil. @U3M4YECKUE U XUMHUYECKHE CBOWCTBA COJICH.
[lonydenue comnen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U W3YyUYCHUE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpalleHus] TopeHus (MoXapa), O3HAKOMIJICHHME C oOpa3laMHu OKCHUIOB U
ONKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJOpoja (ropeHme), B3auMojcicTBre Bogopoaa ¢ okcugoMm menu (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHUE OCOOCHHOCTE pPacTBOPEHUSI BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalaMu
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCMOJIb30BAaHUE BUJIEOMATEPUAIIOB),



uccieoBaHue OoOpa3lOB  HEOPraHWYECKUX BEHIECTB PA3IUYHBIX  KJIACCOB,
HaOII0JICHNEe U3MEHEHUSI OKPACKW WHJIMKATOPOB B PACTBOpaX KUCIOT U LIEIOYEH,
uzydeHue B3aumojeiicTBus okcunaa menu (1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa APYTUM K3 PACTBOPA COJIA, PEIICHUE
DKCIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «BaXHEWIIne KIacChl HEOPraHMYECKHUX
COCTMHEHUI».

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBSA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUuu

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOT€Hbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHIbI
Y TUAPOKCHUJBIL.

[lepnognueckuii 3axoH. [lepnognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonmnas u  JJIUHHOTMEpUOAHAs  (OPMBI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. MenneneeBa. [lepuoibl
u rpynmbl. OU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYNIIbI JJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Teprnonnueckoir cucrtemsl [[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoii cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO FPYNIIaM U EPUOJAM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenpeneeB — y4y€Hbli U
IPaKJIaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHUCIHUTENbHO--BOCCTAHOBHUTEIBHBIC  PEAKIUH.
[Iporiecchl OkucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuyeckuii IKChepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiyu pa3ioKeHUs, COETUHEHNUSA).

Meoswcnpedmemmnuie céasu



Peanusanps MeXNpeIMETHBIX CBS3€M INPU W3YyYEHMM XHMHMHM B 8 KJacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BAHUE KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAYUHbIE MTOHATHS: HAyYHBIM (haKT, TUIoTes3a, TEopus,
3aKOH, AaHaliu3, CHHTE3, KiIaccupukanuus, NEePUOJAUYHOCTb, HAONIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUYECKUE BEIMYUHBI, €IUHULIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOpPHBIE TOPOJIBI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMH4YeCKasi peaKIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, KalMs, KaJlbLHUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JJIEMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUM, TEHETUYECKAs CBSA3b HEOPraHNYECKUX BEILIECTB.

Knaccudukanus XuMUYeCcKUX peakluii Mo pa3aIuyHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(DdeKTy, Mo
U3MEHEHUIO CTENEHEeW OKMUCIICHUS! XUMUYECKUX JIEMEHTOB, IO 00OpaTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [loHsTHEe 0 TOMOTE€HHBIX M TeTepPOreHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU W IOJO0XKEHHE XUMHUYECKOIrO
paBHOBECHSL.

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUU. CocraBneHnue YpaBHEHUI



OKHCIIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  MCIOJIb30BaHUEM  METOJA
AIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Kartnonsl, aHnoHbl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoi cBsi3u. CteneHp Auccounanuu. CHUIIbHbBIE U CIA0bIE SJIEKTPOJIHUTHI.

Peakimun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHMS peakuui. CBOWCTBAa KHUCIOT,
OCHOBaHMW W COJIGM B CBETE TMPEICTABICHUNH 00 AIEKTPOIUTHUECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BCIIIECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peaKkiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE JIIEKTPOMPOBOJHOCTH
pPacTBOPOB BEIIECTB, IMpPOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEed M COJIEH
(BO3MOXXKHO  HCIOJB30BAHME BUJAEO  MATEPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKU  TPOTEKAHWs]  PEaKlMid  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peakiMy pasyioKEeHHs, COCUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TNIOMOIIBIO KAYECTBEHHBIX PEAKIUMHA HA HOHBI, pELICHUE
DKCHEPUMEHTAIIBHBIX 3a]1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OOmast xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMHWYECKME CBOWCTBA HAa MOpUMEpPE  XJopa
(B3aMMOJEICTBHE C METaJUlaMHM, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHas KuCI0Ta, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, PUMEHEHHe. JlelicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHW3M 4YeJlOBEKa. BakHeWluue XJIOpuabl U HX
HAax0JICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (PuU3NYecKue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPO/a U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepel. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHAUYECKHE CBOMCTBA. OKCUABI CEpPbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucimoTa, (Qu3Myeckne W XUMUYECKHE CBOWCTBa (00mue Kak
MPENCTaBUTENA Kjacca KHCIOT W chnenuduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYEHUsI CEpHOM KHUCIOTHI.
[Ipumenenue cepHor KUcmoThl. COnM CEpHON KUCIOTHI, KAYECTBEHHAs PEAKLINS Ha



cyibdar-uoH. HaxoxJeHue cepbl U €€ COENMHEHH B NpHUpojae. XUMHUYECKOE
3arpsiI3HEHUE OKPYIXKAIOIIEH Cpeabl COECIMHEHHUSIMH cepbl (KHCIIOTHBIE JOXK[H,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MPeJ0TBPAIIECHHUS.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIECHHs. A30T, paclpOCTpaHEHHE B MPUPO/IE,
(du3nueckue 1 XuMHYeCKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(bu3nYecKre U XMMUYECKHUE CBOMCTBA, OJyYeHHEe U npuMeHeHue. Conu aMMOHus,
ux Qu3ndYecKknue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHMCOTa, €€ MojdyuyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlMEe Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yao0peHuil. XuMHUYECKOe 3arpsi3sHEHUE OKPY KAIOIICH CPEbl COSTMHCHHUSIMU a30Ta
(KUCTIOTHBIE JNOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponueie Moaudukanuu (ochopa, uUMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XuMUUECKHUE CBOMCTRA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX yI00PEHHIA.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  aJuIOTPOITHBIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NpUpOJe, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B npupoje. OKCuabl yriepojaa, ux
¢u3nueckue W XUMUYECKHE CBOMICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIyYEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rnobanbHOrO TMOTEIJIEHUS KJIMMAaTa, IMapHUKOBBIN
b dexT. YronbHas KucaoTa U €€ coiu, ux (PU3NYeCKue U XMMUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEJIIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCIMHEHHUIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHasl KUCIIOTA).
[IpupoaHble HMCTOYHMKK YIJIEBOAOPOAOB (yrojb, HPUPOAHBIA Ta3, HePTh),
OPOAYKThl WX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BEIECTBAX: KUpaX, OeJIKax, yriieBoJax — U UX
poJii B KM3HM 4eJOBEeKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COCTUHEHHUI.

KpeMmHuuii, ero Qusnueckue H XHUMHUYECKHE CBOICTBA, NOJyYCHHE W
npuMmenenne. CoenuHeHHs KpeMHuUs B mnpupoge. OOmue mnpeacTtaBieHus 00
okcunie kpemuus (1V) u kpemnueBoi kuciore. CHIMKAThl, UX UCIIOJIb30BAHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiiembl 6€30MacCHOr0 MCIOJIH30BAHUS
CTPOMUTEIBbHBIX MATEPUAIIOB B TIOBCEAHEBHOM KU3HU.

Xumuyeckuii IKCnepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
rajoreHOB M HUX COCJUWHEHHI (BO3MOXXHO UCIIOJIB30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasilaMu ceppl H €€  COeQUHEHUSMU  (BO3MOXKHO  HCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Moj JeUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOThHI, HW3YyYEHHE XUMHYECKHUX CBOMCTB
pa30aBIECHHON CEPHON KUCIIOTHI, MPOBECHNE KaUeCTBEHHON peaKInu Ha Cybdar-
WOH W HaOJIOJIeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAITIOB), 00pa3aMu a30THBIX U (HOchHOpHBIX ya0OpEeHUH, MOIyUYEeHue,
coOupaHue, pacrno3HaBaHUE U M3YYEHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMA Ha MOH aMMOHMs U (hochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AMMOICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C ME/BIO
(BO3MOYXHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIydyeHHUE, COOMpaHUE, pACO3HABAHUE U U3YUYCHHE
CBOICTB YIJIEKMCIIOTO Ta3a, MPOBE/IEHNE KaYeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a1a4 no TeMe « BaxkHenmme HeMEeTaIUTbl U UX COCTUHEHUSD.

MeTasuiibl 4 UX COeTUHEHMSI

OO01mast xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux ssemeHtos [ .
MenpeneeBa u crpoeHuss atomoB. CTpoeHue MeTtauioB. Mertajuindeckasi CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAss  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HaIpsbKeHU MeTamuioB. Ou3nueckue U XMMHYECKHE CBOMCTBa MeTaiuioB. OOIue
CHOoCcOOBI TONIy4eHUs MeTayioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTallb, YyTYH, AIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U



TUJIPOKCUABl HATpusi W Kanusg. lIpuMeHeHHe WENOYHBIX METAUIOB M HUX
COEIUHECHUMN.

[IlemoyHO3EeMENBHBIE METAUIl MAarHUA W KaJbLMK: TMOJIOKEHUE B
[Tepuognueckoit cucreMe xumuueckux 3neMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. PU3nyecKkrne U XMMUYECKUE CBOMCTBA MarHus
W Kanblius. BaxkuHelmue coequHeHHs KalublUs (OKCHUJl, THUAPOKCHUI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUN: TIonoxkeHue B Ileproandeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. N. MengneneeBa, CTpoeHHME aroma, HaxOxJeHHE B Ipupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA aTFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCH]IA
AJTIOMUHHSL.

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpoeHHE aroma, HaxoxJIeHue B mnpupoae. Duzmyeckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUIbl, THAPOKCUIBI U con xkenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METANIOB M CIUIABOB, HUX (PU3HUYECKUMH
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3WHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHIA
KaJIbIIUS W HATpus C BOJOH (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4€CTBEHHBIX pEaKIMii HAa MOHBI: MarHus, KajbllMs, aTlOMUHUS, I[TUHKA, JKeje3a
(I u xenesza (111), meau (11), HaOMOACHME W OMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
MJJaMEHH WOHaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHeunime
METaJUIbl U KX COCMHEHUS».

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM JKU3HM YelIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoiib npu
XAMHYECKUX 0KOTax U OTPABJICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXKawllel cpeabl (MpeaesibHas AOMyCTUMast
KOHIIeHTpatus BemiecTB, nainee — [1/1K). Poias xumuu B pernieHnn 3KoJI0rMIeCKUX
npooeMm.

Xumuyeckuii IKcnepumenm:

H3yueHre oOpasIioB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmubnie ceéazu



Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XMMHU B 9 Kitacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BAaHME KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUpuKalus, MEepUOJUYHOCTh, HAOJIIO/ICHHUE,
AKCIEPUMEHT, MOJAECIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBICHUE, MAPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MaTCPHAIIBI.

du3nkKa: Marepus, aTroM, OJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbI, PAJUOAKTHBHOCTh, MOJIEKYJIA, DJJICKTPUYECKHUU 3apsii, NPOBOJHHKH,
MOJYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIINYECKAs
peméTKa, CruiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: ¢orocunrtes, npixanue, Ouocdepa, 3KOCUCTEMa, MHUHEpAIbHBIC
yAOOpEeHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIEro
o0Opa3oBaHus JOCTHUralTCs B XoJe OOy4YeHHMs XUMHUU B €JAMHCTBE YYEOHOW U
BOCITUTATEIHHON JCSATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, MPUHSATHIMU B
oOuIecTBE MpaBUJlaMd M HOpPMaMHU TMOBEJIEHHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3AIINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOW IIO3WTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacUIMpeHHe OMbITa IEATETLHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHNS:

LEHHOCTHOTO OTHOILIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TOHMMAaHUSI 3HAYCHHS XUMHUUYECKON HAayKu B >KU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTH BIANETh JAOCTOBEPHOU WH(MOpMAaIUen o
NEPEIOBbIX JOCTHKEHMSIX W OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HMCCIEAOBATEeNIbCKOM, TBOPYECKOM M JAPYIHX  BHAAX
NEeSATENbHOCTH, TOTOBHOCTM K Ppa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUH YYEOHBIX, IO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHUE U TMIOCTYNKHM CBOUX TOBApUILEH C TO3UIHUH
HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33pPEHYECKNE TPEICTABICHNS O BEIIECTBE M XMMHUYECKOW DPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH MU COCTAaBIIAIONIME
OCHOBY /11 TOHUMAaHUsl CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJBI, B3aHUMOCBSI3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TIOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOIUMBIE il OOBSACHEHHS HaOII0aeMbIX MPOIECCOB U SIBJICHUM,
MO03HABATENbHON, MH(DOPMAIIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEpPaTypoOn, JOCTYNMHBIMM TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIIEIOBATEIbCKON
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 »KWU3HH, OCO3HAHWE MOCIEICTBUA U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIEHUS aIKOIoJisi, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBOXEHHUE K TPYAYy M pe3yJibTaTaM TPYAOBON JEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE NIPUMEHCHMS IIPEAMETHBIX 3HAaHMM 110 XUMHH, OCO3HAHHBIM BBIOOP
WHMBUAYAJIBHOW TPACKTOPHUHU IIPOJIOHKEHUS 00pa30BaHUsl ¢ YIETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeHON nMpo(ecCHoHaTBHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATLCA B MPO(ecCHoHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKH 1I€JIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUX,
YIPOKAIOIIKNX 3/I0POBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IJIS
pEelIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEION, JIUIS MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS TJIOOATBHOTO  XapakTepa
HKOJIOTUUECKUX TMPOOJEM M MyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe wmeTranpenMETHBIX pe3yJbTATOB BBIICIAIOT 3HAYUMBIE I
dbopMHpOBaHUS MHUPOBO33PECHHS OOIIEHAyYHBIE TMOHATHUSA (3aKOH, TEOpus,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, PIKCIIEPUMEHT U JIPYToe.), KOTOPhIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeAMETax W IO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUTAHUPOBAHUIO W OCYIICCTBICHUIO y4YCOHOM
JIEATSIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (PAKTOB U SIBJICHHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH IS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIEC CBS3U MEXKIY OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, AEAyKTUBHbBIC, TI0 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIOUYCHUS;

YMEHHE TPUMEHSATh B TIpOIlECCe IMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMHUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE MCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI JJIT (POPMHPOBAHUS THIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NMpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3aIlMd U IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoIaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GOopMyJIUpOBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPaBOYHbIC
nocobus, pecypchl HMHTepHeTa), KPpUTHUUECKH OIICHHWBATh IIPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4yHble METOAbl U 3alpPOChl MPHU MOUCKE U O0TOOpE
uHGOpMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPEIEIEHHOIO TUIA, MPUOOPETEHHUE OIbITA B
00JaCT  MCMOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYypOi aKTUBHOTO UCIIOJIb30BaHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs HHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECJIOXKHBIMU CXEMaMH, JHarpaMmMmaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

yMEHHE HCIIOJIb30BaTh U AaHAJIM3UpOBaThb B Ipoliecce Y4YeOHOH W
UCCJIeIOBATENbCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa HA COCTOSHHE OKPY>KAIOLIEH NpPUPOTIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe auaiora W (WIM) IUCKYCCHUHU) IO
CyliectBy  oOcykaaemMoill  TeMbl, (POPMYJIHpPOBAaTH CBOU  MPEAJIOKECHUS
OTHOCHUTEBHO BBIITOJIHEHMSI IPEJIOKEHHON 3a1a4H;

YMEHUs  NPEJICTaBIATh  MOJYyYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOM
NESATEIbHOCTY B YCTHBIX W TNHCBMEHHBIX TEKCTax; JieJaTh MPE3CHTAINIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
1abopaTopHOIl pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MTPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JECHCTBUM, OIPEHCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIE 1eHCTBUA:

YMEHUE CaMOCTOSATENbHO ONPENesITh UENH JAEITeNbHOCTH, MIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATENbHOCTh, BBIOUPAaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI pelieHns y4eOHbIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIM QITOPUTM  JEUCTBUWM NPU BBINOJHEHUU 33JaHUN C YUYETOM
IOJTyY€HHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBIICHHOW LU, YMEHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enaepaibHOM paboyeil mporpaMMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI



neucTBul, crnenuduueckue i OpeAMETHOM  obnactu  «XUMUS», BUJbI
JNEATENBHOCTH 10  MOJYYEHHWI0 HOBOTO  3HaHWS, €ro  HHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy oOydeHus B 8 kjiacce rpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOJIHAS U HEOJIHOPOHAs), BAaJJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIs XUMHUUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHHS, XHUMHYECKasl peakius, KiIacCH(pUKAIUs peaKIuid: peakiuu
COCIIMHEHMS, PEAKUHUU PA3J0KECHUA, PEAKUHU 3aMEUICHUSA, PEaKIHu
oOMeHa, 2K30- U HAOTEPMHUUECKHE PEaKIuu, TEIUIOBOM (P eKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aTroMa, aTOMHas OpOUTallb, PaaAUYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS U HEIMOJApHAs KOBAJICHTHas CBS3b,
WOHHAas CBsI3b, MOH, KaTMOH, aHWOH, PacTBOP, MaccoBas JOJISI BEIIECTBA
(IpolieHTHAsI KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e OIpEIEATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpbeiBaThb cmbicia Ilepuomuueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrapo;

e OIKCBHIBATL W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie U
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckass cucTteMa XuMHUYeckux dnemeHToB J[. U
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sijipa, o0Ilee YUCIO JIECKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO0 »JJIeMEeHTa 1o (dopmysie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU pEaKInu;

MIPUMEHSTH OCHOBHBIE OIEpAlM¥ MBICIUTEIBHON NEATEbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIllIo, KJIacCH(PHUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSI3€M — JUISI M3YUYEHUS! CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUS — HaOJIOJeHHe, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cieloBaTh ~ IpaBWaM  [OJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
nabopaTOpHbIM 000pY/JOBaHMEM, a TakXKe TMpaBUiIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
JTa00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJA), MPHUTOTOBJICHHUIO
PacTBOPOB C OMNPEACIEHHON MAacCOBOW JOJIEH PAacTBOPEHHOIO BENIECTBA,
IUIAHUPOBAaTh U MPOBOAMTH  XUMHYECKHE  HKCIEPUMEHTHI  TIO0
pacrio3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILIO WHIUKATOPOB
(nmakmyc, heHondranent, METUIOPAHK U JPYTHUE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUIN:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlns, XUMUYEeCKasi CBA3b, TEIIOBOM dPQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karaqu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
ajoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NIMYecKasi), KpUCTauIMueckasi pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakiuu, MpeaeabHO JAOMyCcTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUJ XHUMHUYECKOU
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMUYECKOU (hopmylie, XxapakTep Cpelabl B
BOJIHBIX PAacCTBOPAX HEOPTraHUYECKUX COCIMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mampie u  OOJbIIHE MEPUOABI, COOTHOCHUTH
0003HaYeHUs, KOTOpPhIE HMMEIOTCS B IEPUOAUYECKONW TabiuIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneneHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIWHEHUU B
npeAenax MaJibIX NEPUOJIOB U IIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B peakIuu
BEIIECTB, TIO0 TEIJIOBOMY 3 (DEKTy, 0 U3MEHEHUIO CTEMEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME W crenupuueckrue XUMHUYECKHUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIU;

COCTaBJSATh YPABHEHUS JJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, TTOTHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHM
MIOCPEJICTBOM COCTaBJICHHUSI SJICKTPOHHOT'O OajlaHCca 3THX PeaKIuii;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO © MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (dopmyie
COCIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PacCTBOPE, MIPOBOJAUTH PACUEThI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TOJNB30BAHUS  XUMHYECKOW  TOCYJOM W
nabopaTOpHBIM  O0OpYJOBaHHMEM, a TaKXke IMpaBuUiia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIHUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHUIO W COOUpPAHHIO
ra3000pa3HbIX BENMIECTB (aAMMHAaKa U YTIECKUCIIOTO Ta3a);

MPOBOAUTL  PEaKIMH, TOJTBEPXKJIAIONIME  KAYSCTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PAaCIO3HABAThH OMBITHBIM IyTEM XJIOPHI-, OpOMU/I-,
noaua-, kKapOonart-, docdar-, cuiHMkar-, cyibdar-, THAPOKCUI-HUOHBHI,
KaTHOHBl aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIC OIEpAllMM MBICITUTEIBHON NEATCIbHOCTH — aHaAIN3
W CHHTE3, CpaBHEHHE, OOOOIIEHHe, CHCTEeMaTH3aIluI0, BBISBICHUE
NPUYUMHHO-CJICICTBEHHBIX CBSI3€d — Il M3YYEHHS CBOMCTB BEIECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosanuyectBo yacos
Ne HaunmenoBanue pa3iesoB u DJIeKTPOHHBIE (HH(POBHIE)
KonTtpoibHble IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypChl
padoThbI padoThbI
Paspnea 1. IlepBoHayanbHble XUMUYECKHE TIOHATHS
Xumusi — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' IIPAKTUYECKOMN JEATEIbHOCTU https://m.edso0.ru/7f41837c

4eJioBeKa

12 BemecTBa u xuMu4ueckue 15 1 but6mmoreka [{OK

' peaxiuu https://m.edso00.ru/7f41837c

Hroro no paszneny 20

Pasnea 2. BakHeiimne npeAcTaBUTeId HEOPraHUYECKHUX BelleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bu6muoreka [IOK

' 00 OKcHIax https://m.edso0.ru/7f41837c
99 Bognopoa.llonsarue o kucnorax 3 1 bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexa [JOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubnuoreka [JOK

' HEOPraHMYECKUX COEAMHEHHIM https://m.edsoo.ru/7f41837c

Hroro no paszuneny 30

Paznen 3. llepuoagnuecknii 3axon u [lepuoguyeckasi cucrema xumnuecknx 3jemeHToB /I. U. MenaeneeBa. CTpoenne aToMOB.
Xumuyeckas cBsizb. OKNCIUTEIbHO-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

[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmuoreka [JOK
XUMHUYECKHX 3aeMeHToB /1. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma

12 | O . BuGorera LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCIIBHBIC PCAKIINHN
bubnuoreka [JOK
Hroro mo pasery 15 https://m.edsocL).I ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME


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

9 KUIIACC

Kouan4yecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbIe
Ne i/m P Kourpoabnbie IIpakTHyeckue (uubp )
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. BeniecTBO M XUMHYeCKHUE PeaKIIUU
11 [ToBTOpeHnue u yriybjaeHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JelioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [IOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOLIMALIMS. 8 1 1 bubnmoreka [JOK
' XUMHYECKUE PEAKIIMU B pacTBOpPaxX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pasjen 2. HemeTa/iibl M HX COeIMHEHUS
91 OO01mas XxapakTepuUCTHKa XUMUYIECKUX 4 1 bubmmnorexa [JOK
' anemeHToB VIIA-rpynmel. ["anorens https://m.edso0o.ru/7f41a636
OO01mas xapakTepuUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' Pyt £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 1 bubmorexa [TOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 snemenToB |VA-rpynnel. Yriepon u 8 1 2 bubmorexa TTOK
' ) PYIHEL STTIEP https://m.eds00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro mo pasneny 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

Paznen 3. MeraJiibl 1 X cOeIMHEHU S

N bubmuoreka [IOK
31 Obmpte CBORCTBa METaILIoR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Bakueiine MeTaIbl M UX COEUHEHUS 16 https://m.edsoo.ru/7f412636
Htoro no pazaeny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
41 B 3 bubmuorexa [{OK
: eIIeCcTBa U MaTepHATBl B )KH3HH YeIOBEKa https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
p 3 bubmuoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne nugposeie
Tema ypoka Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipeamet xumuu. Poias XUMHUM B )KU3HU 1 bubmmorexa [JOK
yeJioBeka. Teja v BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAAX MO3HAHMS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «IIpaBuia paboThl
3 B J1a0OpaTOPHH M IPUEMEI 0OpAILICHHS C 1 bubmorexa [JOK
patop P patl https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYIOBAaHHEM
4 Yucteie BemecTBa 1 cMech. CiocoObl 1 bu6mmorexa [IOK
pasziesieHus: cMecein https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pasznenenue
5 cMecelt (Ha mpUMepe OYUCTKU MOBAPEHHOM 1 bubmmorexa [JOK
PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmoreka [IOK
6 A 1
TOMBLH MOJICIY BT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE JIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bubmuoreka [JOK
XUMHYECKHUX DJIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CI0KHBIE BELIESCTBA 1 bubmmorexa [JOK
p H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK
yip v https://m.edsoo.ru/ff0d2d50
10 3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB. 1 bu6nuoreka [JOK



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

Xumnueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

OTHOcHUTENLHAA aTOMHAs Macca.

https://m.edsoo.ru/ff0d2eae

bubnmoreka [JOK

11
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10111 XUMHYECKOTO 3JIeMEHTA B bubmuoreka [JOK
COECTMHEHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Monbs. MonsipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®dU3NUeCKUe U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMHyecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycnoBusl MPOTEKaHUS bubnmoreka [JOK
15 .
XUMUYECKHUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MACChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHMS https://m.edso0.ru/ff0d3b88
17 BrruncrieHus Koau4uecTBa, Macchl BEIIECTBA MO bubmotexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edso0.ru/ff0d5708
Knaccudukanmss XuMUIeCKUX peakimii
18 (coemuHeHUs, Pa3I0KCHUS, 3aMEIICHUS bubmorexa HOK
g P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuukioneauct. O6o0eHne U bubmmorexa [JOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIls 3HaHUI
Kontponbnas padota Nel o reme «Bemecta bubnuorexa [JOK
20
Y XUMHUYECKHE PEAKLIAN» https://m.edsoo.ru/ff0d4290
Boznyx — cMech razoB. CocTtaB Bo3ayxa.
21 Knci}(l)xo — DJIEMEHT U MPOCTOE BCHY::CTBO bubmorexa HOK
poA p - ' https://m.edsoo.ru/ff0d448e
O3oH
22 du3ndecKkue U XUMUYECKHUE CBOMCTBA bu6nuoreka [JOK


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

KHCJIOpOJa (peaKy OKUCIEHHsI, TOPEHUE).

[NousTHe 00 okcuImax

Crioco0bI NOJIYYCHHUA KHUCJIIOPOJa B

https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK

23 .
71a00paTOPUU U HPOMBILIUIEHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PexT XUMUIECKON peaKInu,
24 MOHATHE O TEPMOXHUMHYECCKOM YPaBHCHUH brbmmorexa [OK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- M SHAOTEPMHUYECKUX PEAKIIUIX
TomumBo (HeTh, Yyroiab U METaH).
25 3a ${3HCI—§I/IG(11;03 . a, CIIOCOOBI iro bubsmorexa HOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[TpakTrueckas padorta Ne 3 o reme
26 «ITomydennie u coOupanue Kuciaopoaa bubmorexa HOK
v - P poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHUE €TO CBOHCTBY»
97 Bonopoa — sneMeHT u npocToe BEIIECTBO. bu6nmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKkue U XUMUYECKHE CBOMCTBA bubmoreka [JOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCITOTAX M COJAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl osryyeHus BOA0poia B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 o Teme
31 «ITomydenne u coOupanue Bo10poa bubmmorexa [JOK
" 1P AOPOAS, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T0 CBOMCTBY»
n bubmmoreka [JOK
32 M i 00 .3 A
OJAPHEIM ODBEM TA308. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
33 Borunciaenus 00b€Ma, KOJUYECTBA BEISCTBA bubmuoreka [JOK



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
https://m.edsoo.ru/ff0d542e

ras3a 1o ero u3BeCTHOMY KOJIMYECTBY
BEIIIECTBA UIH 00BEMY

Brrunciienus o0bEMOB ra3os 10 YpaBHCHHIO

https://m.edsoo.ru/ff0d55a0

34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHEBIX bubmorexa HOK
peakt . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ta30B
35 dusnueckre U XUMUYECKHE CBOMCTBA BOIBI bubmorexa HOK
g https://m.edsoo.ru/ff0d587a
bubnuoreka [JOK
36 C i, 11 0
octaB ocHOBaHUH. [loHATHE 00 MHAUKATOPAX httos://m.edsoo.ru/ffod59e2
Boga xak pactBoputeinb. HacelmeHHbBIE U
37 Helfacm epHHLIe paCTBO bl MaI(iOBa}I oIt bubmmorexa LIOK
IH p ppl a https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PACTBOPE
[IpakTuyeckas padora Ne 5 mo Teme
38 «IIpuroroBieHre pacTBOPOB C OIIPEaEIEHHOM bubmmorexa LOK
P N . P p pet https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBAY
39 Kontponbnas pabota No2 o reme bubmmoreka [JOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuael: cocTaB, KIacCUPUKAIINS, bubnuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XMMUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KJIacCU(UKAIINS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHUYECKHE CBOMCTBA bubnnorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6nuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

45 [ToryueHnue 1 XuMUYECKHE CBOMCTBA KUCIOT
7 https://m.edsoo.ru/ff0dfee?
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuorexa [JOK
MOTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME bubnmnoreka [JOK
«OCHOBHBIE KJTaCChl HEOPTAaHUUECKHUX https://m.edso0.ru/00ad9b7c
COCTMHEHUN»
48 ['eneTnueckas CBA3b MEXKIY KJIaCCAMH bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edso00.ru/00ad9a50
bubmuoreka [JOK
49 O06o00meHre u cucTeMaTr3amysa 3HaHUH
B 1 https://m.eds00.ru/00ad9ch2
50 KonTtponbHas padora Ne3 o teme "OCHOBHBIE bubnnorexa [JOK
KJIACChl HEOPTaHUYECKUX COCAMHEHUM" https://m.edsoo.ru/00ad9ela
[TepBBIe TOMBITKA KIACCH(PUKAITAN
51 XUMHUYECKHX 351eMeHToB. [loHsTHE O Tpymmax brbmmorexa OK
’ Py https://m.edsoo.ru/00ad9ffa
CXOJHBIX PJIEMEHTOB
Ilepuonnueckuii 3akoH u [lepnoanueckas
52 CI/I(?TeMa XAMUYECKUX SHGMGII-:TOB A" bubmmorexa [JOK
o https://m.edso0.ru/00ada52c
Meunpgeneena
53 [Tepuonsl TIIBI, TIOTPYIIIBI bubmorexa HOK
PHOBL, TPYHITEL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnmoreka [JOK
H3otomnsl https://m.edso00.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000I0YEK aTOMOB
55 sanemeHToB [lepuoauyeckoit cuctemsr J. U bubmmorexa [JOK
proA T https://m.edsoo.ru/00ada6bc
Menaeneena
56 XapakTepucTuka XHMHUECKOTO 3JIEMEHTa 110 bubnnorexa [JOK


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

ero nosioxenuto B [leproauueckoit cucteme
. . MenneneeBa

3HadyeHue HepnonnquKoro 3aKOHa OJIA

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

bu6mmorexa [JOK

57 DA3BITILL HAYKH H,,Hp aUKTHKH' A1 1 https://m.edsoo.ru/00ada96e
MeHnpeneeB — y4€HBIN, TIEIATOT U TPAKIAHIH
DJIEKTPOOTPULIATETLHOCTh aTOMOB bubmmorexa [JOK
58 1
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HNonnas xumnyeckas CBI3b 1 https://m.edsoo.ru/00adac34
60 KoBanenTHast nojisipHasg XuMuueckas CBI3b 1 bubnmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HemonsapHast XUMHUYECKas CBSI3b 1 bubmaorexa IOK
p https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenens oxucnenus 1 https://m.edsoo.ru/00adae28
63 OKUCINTEBHO-BOCCTAHOBUTEIBHBIE PEAKIINT 1 Bubmorexa ITOK
peaxtt https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 OKUCIINTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o reme «Ctpoenue 1 bub6mmoreka [IOK
aToma. XUMHUIECKasl CBA3L) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O000mIeHNE U 1 bub6nuoreka [IOK
cUCTeMaTU3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O600111€HNE U 1 bubmmorexa [JOK
CHUCTEMAaTH3alisl 3HaHUH https://m.edsoo.ru/00ad9cb?
68 PesepsHslit ypok. O60011ieHne u 1 bu6mmoreka [IOK
CHUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KUIIACC

Ne
n/n

Tema ypoka

Ilepuoanueckuit 3akoH. [lepuoanueckas
CUCTeMa XUMHYeCKHX 3neMeHToB /1. 1.
Menpeneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEepUOIOB

Knaccugukanus u HOMEHKIaTypa
HEOPTaHWYECKUX BEIIECTB

Buasl XuMHu4ecKoil CBA3U U THUIIBI
KPUCTAIUIMYECKUX PELIETOK

Kontponbnas padora Nel mo teme
«IToBTOpEHUE M yriTyOJICHHE 3HAHUMA
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»

Knaccudukanys XuMHUecKUX peakui 1o

Pa3IUYHBIM PU3HAKAM

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/00adb59e

Bbub6mmorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

Bbu6mmorexa [JOK
https://m.edsoo.ru/00adbcb0

[ToHsATHE O CKOPOCTH XMMUYECKON PEAKIUU.

[ToHsiTHE O TOMOTE€HHBIX U TE€TEPOTrCHHBIX
peaKuusx

bu6mmorexa [JOK
https://m.edsoo.ru/00adbe9a

IIoHsaTHE O XUMHUYECKOM PaBHOBCCHU.
CDaKTOpLI, BJIMAIOIIUEC Ha CKOPOCTb
XHUMHYICCKOM PCaKMU U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUS

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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9 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3EKTPOTUTAYECKON AUCCOIUALINH. bubnunorexa [JOK

10
CunbHble U crabble 3J1eKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHUS PEAKIUN bubmorexa [JOK

M peakit https://m.edsoo.ru/00add448
XHUMHUUYECKHE CBOICTBA KUCIIOT U OCHOBAHUIA
12 B CBETE IIPECTABICHUN 00 bubmmorexa TIOK
pea N https://m.edsoo.ru/00add5d8
AIEKTPOIUTUIECKON TUCCOLIUAITUI
XHUMHYECKHEe CBOMCTBA COJIEH B CBETE
13 MIPEACTABIIEHNI 00 DIIEKTPOITUTHUECKON bubmmorexa [JOK
pe P https://m.edsoo.ru/00add8b2
IUCCOLMAIIAN
14 [TousiTre o0 TUAPOIN3E COIEH bubmmorexa [OK
p https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 0000 7
OOIIIeHNE U CHCTEMATH3ALIM 3HAHUI httos://m.edsoo.ru/00addd12

16 [TpakTrueckas padorta Ne 1. «Pemenue bubnuorexa [IOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme

17 «DIIEKTPOIUTHYECKAS TUCCOLMALIS bubnmorexa LHOK

P A AT https://m.edso0.ru/00addec0
XHUMHYECKUE PEAKIIUN B PACTBOPAX)

18 OO6m1as XxapakTepuCTHKa rajJoreHoB. bubnunorexa [JOK
XHWMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsiHast KUCIOTA,

19 XHME‘{GCKI/I: CBOWCTBA, IOIYUEHUE bubmmorexa [JOK

’ yi ’ https://m.edso00.ru/00ade104
IPUMCHCHUE
20 [TpakTrueckas padorta Ne 2 o reme bubnuorexa [JOK

((HOJ'Iy‘ICHI/Ie COJISTHOM KHCJIOTBI, U3YUCHUC eé

https://m.edsoo.ru/00ade348
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CBOUCTB»

Brrunciaenus no YpaBHCHHUAM XHUMUYCCKUX

21 €aKUUi, eCITU OJJUH U3 PEareHTOB JaH B bubmmorexa [JOK
PeaKIwiL, A P A https://m.edsoo.ru/00ade488
U30BITKE
99 O6mas xapaktepucTuka 31eMeHToB VIA- bubmmorexa [JOK
TPYIITIBI https://m.edsoo.ru/00ade64a
AToTponHbie MOTU(MUKAIIUN CEPHI.
23 HaX0>Kp CHHE Cephl 1/1(1)eé coe I/IHCI:II/If/'I B bubmmorexa [JOK
a P f[ https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHUE CBOICTBA cephbl
CepoBoaopo, ctpoerue, Gu3ndecKue u bubnunoreka [JOK
24 .
XUMUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxcunsl cepbl. CepHast KHCIIOTa, (hHU3HUecKue bubnuorexa [JOK
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JeKAIUE B OCHOBE
26 MPOMBIIIIEHHOTO CII0c00a MOTyueHust bubmmorexa [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIel Cpelibl COeAMHEHUSIMU CEPhI
97 Brramncnenne MaccoBoit 107 BBIXOAA bubmuoreka [JOK
MPOAYKTa PeaKuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuka 3J1eMeHTOB VA-
28 rpynmsl. A30T, pacIpoCcTpaHEeHUEe B IIPUPOIE bubmmorexa [IOK
PYIIIBL » pactipoctp B pHpOE, https://m.edsoo.ru/00adeea6
busznyecKue 1 XUMUIECKHE CBONCTBA
29 AMMHaK, ero Gpu3nYecKue U XuMHUIECKUE bu6nuorexa IIOK
CBOMCTBA, [IOJIy4YCHUE U IIPUMECHEHUE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 mo Teme
30 «IlonyyeHre aMMuaka, U3y4eHue ero bubmmorexa LIOK
. i 1Y https://m.edso0.ru/00adf180
CBOICTB»
31 A30THas KUCoTa, €€ pusnueckue u bubnnorexa IOK


https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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XUMHUYECKUE CBOMCTBA

Hcnonw3oBanue HUTPATOB U coJieil aMMOHUS
B KaUC€CTBC MHUHCPAJIBbHBIX y,[[O6pCHPII>i.

https://m.edso0.ru/00adf306

bu6mmoreka [JOK

32
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLLECH https://m.edso00.ru/00adf518
Cpebl COeIMHEHHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u pochopnas
33 KHUCJI0Ta, PU3NYECKUE U XUMHUYECKHE bubamorexa [OK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJyYCHHE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEPATbHBIX yI0OpEeHH. 3arps3HeHne bubmmorexa [JOK
p N yA1oop - arp https://m.edsoo.ru/00adfc20
MIPUPOHON cpenbl pochaTamu
VYrnepon, pacnpocTpaHeHUe B PUPO/IE, bubnuorexa [IOK
35 .
bu3nYecKue U XUMHUYECKUE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoaa, ux pusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHIE bubmuoreka [{OK
po0JIeMbl, CBS3aHHBIE C OKCHIOM YTJIepoJia https://m.edsoo.ru/00adfebe
(V)
N bubmuoreka [IOK
37 v
HOBHAT KHCHOTa 1t €e COH https://m.edso0.ru/00ae006¢
[IpaxTuyeckas padora Ne 4 o Teme
38 "Tlonmy4eHne yrieKkucioro rasa buommorexa LIOK
i I ) \ https://m.edsoo.ru/00ae027e
KauectBenHast peakiust Ha KapOOHAT-HOH
39 [lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX bu6nuorexa LIOK
BEIL[ECTBAX KAK O COCIUHEHUSX YIllepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coenuuenus bubmmorexa [IOK
P A https://m.edso0.ru/00ae080a
41 [TpakTrueckas paborta Ne 5. Pemenue bubnuotexa [JOK

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME

https://m.edsoo.ru/00ae0bf2
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«BaxHeH1me HeMeTaJUIBI U UX COEIUHEHUS)

KonTtponsHast pabora Ne3 o reme

bu6mmoreka [JOK

42
«BaxkuenIme HeEMETAIUIBI U UX COEIUHEHUSD) https://m.edsoo.ru/00ae0el8
OO6mas XxapakTepruCcTUKa XUMHUECKIX
43 3JIEMEHTOB — MeTaJUI0B. MeTainueckas bubmuoreka [JOK
CBSI3b M METAJUITMYECKAS KpUCTAILNTAYECKAs https://m.edso00.ru/00ae103e
peméTka. @U3nYecKre CBOMCTBA METAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUYECKUI P HANPSKEHUH bubmmorexa [JOK
P P p https://m.edsoo.ru/00ael1156
METAJJIOB
OO0mmue crocoObl MOTYYCHHSI METAJIOB.
45 CmuiaBbl. Beraucienus mo ypaBHEHUSM bubnmoreka [JOK
XMMHYECKHUX PEAKIUi, €CITU OJNH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COJEPKUT MTPUMECH
46 ITonsaTre 0 KOPPO3UU METAILIOB bubmmorexa LHOK
pp https://m.edsoo.ru/00ael278
bu6mmoreka [JOK
47 €JIOYHBIE METAILIBI
a https://m.edsoo.ru/00ael14b2
48 OkcHuabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubmmorexa [TOK
a AP a p https://m.edsoo.ru/00ael14b2
[[{erouHO3EMENBbHBIE METAJUIBI — KAIBIUN U bubnuorexa [JOK
49 .
Mar"Huu https://m.edsoo.ru/00ae15e8
50 Baxkueinire coefUHEHNS KaIbIIH bubmorexa LIOK
A I https://m.edsoo.ru/00ae15e8
51 O00011eHrEe 1 cUCTEMaTU3aLUs 3HAHUI
bu6mmnoreka [JOK
52 JKECTKOCTH BOABI U CLIOCOOERI €€ YCTPaHEHUS
A yerp https://m.edsoo0.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 o Teme bub6nuorexa [IOK
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54

55

56

57

58

59

60

61

62

63

64

65

66

"XécTkocTh BOABI U METOBI €€ yCTpaHEHU"
AnroMuHUR

AmpoTepHbIe CBOICTBA OKCHA U
TUJIPOKCHIA

Kemneso

Oxcuipl, THIPOKCUIBI U conn xkene3a (1) n
xenesa (1)

O00011eHrEe U cCUCTEMAaTU3ALUs 3HAHNUI
[IpakTuueckas pabora Ne 7. Pemenue

HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«BaxHenne MeTalIbl U UX COSTMHEHMSI
Brraucienns no ypaBHEHHSIM XUMHUYECKUX
peakitii, €CIIu OJIUH U3 PEareHTOB /IaH B
U30BITKE WU COACPKUT MIPUMECH.
Brraucnenns MmaccoBoil J0OJIM BEIXOZA
MPOJIYKTa Peakiuu

O0o001IcHNEe U CHCTEMATH3alKs 3HAaHUH
Kontponbnas padora Ne4 o teme
«BaxHennre MeTallIbl U UX COSITMHEHMSI
BemecrtBa 1 maTepualibl B IOBCEAHEBHOM
JKM3HH 4eJI0BEKa

XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeH
cpensl

Ponp xuMHM B pelIeHUN SKOJIOTMYECKHUX
nmpo0iem

PesepBHelit ypok. O6o0IeHNE 1

https://m.edsoo.ru/00aelae8

bu6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1750

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [JOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [JOK
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CUCTEMAaTU3allUd 3HAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O0001IeHNE U 1 bubmmoreka [IOK
cUCTEMAaTH3alisl 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepsHelit ypok. O6001ieHne u 1 bubnnorexa [JOK
cHUCTeEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cbh2
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68
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