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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeNbHBIX Oopranu3aiusax Poccuiickoit @eneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCIHUTAHUS M PaA3BUTUS OOYYAIOUIUXCS CPEICTBAMH YYEOHOIO
npeaMeTa, YCTaHABIIMBAET 00s13aTeIbHOE NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KiaccaM M CTPYKTYPHUPOBAHUE MO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro MpoLecca, BO3PACTHBIX
0COOCHHOCTEW  O00ydYaroluXcsi, OIpeaesiieT BO3MOXKHOCTH — MpeaMera s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIei U3yU4eHUs TPeMEeTa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUaJIbHOM €IMHCTBE MHUPA, BAKHYIO
poIb UrparoT (opMUpyeMble XUMHUEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allii  BO3MOXKHOCTEM [  CaMOpasBUTHUA |
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJBHBIX M HCCIEAOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCETHEBHOM KU3HU, TaK U B MPOGECCHOHATILHON NeATeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHMH XUMHUHM OOCCIEUMBAIOTCS CHEIU(DHUKON
colepKaHUsl ~ ydeOHOro TMpeaMeTra, KOTOPbIA  SBJISETCS  IEJaroruyecku
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TOHSITUH XUMHUH, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepkaHusi IPOrpaMMbl 1O XUMUU C(HOpMUpPOBaHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMBI MOHITHN O XUMHYECKOU
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEAOBATEBLHOIO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOM CBS3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJTYYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHU  CHOCOOCTBYET  (HDOPMHPOBAHUIO
MPEACTABJIEHUS] O XUMHUYECKON COCTABJISIIONIECH HAyYHOW KApTHHBI MUpPA B JIOTUKE
e€ CHCTEeMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
METOJIaM TO3HaHUS B Hayke. M3ydeHue XUMHUM MPOUCXOAUT C IPUBJICYECHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXalomUuil MUpy,
«buonorus. 5—7 knaccel» u «®u3nka. 7 Kiaccy.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKH Kak O0JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTA YE€JIO0BEeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUINX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHUM K HAyYHBIM METOAaM I[IO3HAHUS TIPU MU3YYCHUU BEIIECTB H
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4eOHO-IIO3HABATEIILHOM M y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOCHMM MpaBUi O€30MacHOro oOpallleHus C BELIEeCTBaMHU B
IMOBCEIHEBHOMU KU3HU.

[Ipn m3ydeHnn XUMHUHM Ha YpPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHUs BaKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PEIICHHH,
CHOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEMaTHYeCKoe MpUOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM TO3HaHUsI, (POPMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCIIOBHUM, CIOCOOCTBYIONTUX MTPHUOOPETECHUIO 00 yUIaIOIUMHUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanue o0miel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKpYXaroUlero MUpa, MCHOJb3ys 3HAHUS U OMNbIT, MOJYy4YEHHbIE NPU H3YyYEHUU
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM JEATEIIBHOCTH;

— (opmupoBanue y O0O0y4aromMxXcsi TYMaHUCTHUYECKMX OTHOILICHUH,
NOHMMAaHUS [EHHOCTH XHMHYECKUX 3HAHUH JJs BBIPAOOTKH DKOJOTHYECKH
IEJIECOO0PA3HOro TMOBEAEHUS B OBITY W TPYIOBOW MAESITEIBHOCTH B ILENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHHID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YCHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

IIpenmer xumuu. Posib XMMHUM B )KM3HU 4Y€JIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0OnbI pa3esieHus] CMECEeH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIoKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHUYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUHU.

KonunuectBo BemecrBa. Monbs. MonsipHass macca. B3anMocBsi3b KOJIMYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsS MacChl BelIECTB. XUMHUUYeckue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamu oOpalieHus ¢ Ja0opaTOpHBIM 000PYIOBaHWEM, U3YYEHHUE U OINKCAHHE
bu3MYECKUX CBOMCTB O0O0pa3llOB HEOPraHMYECKUX BEIIECTB, HAOJOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJACHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHusi CMECei: C MOMOIIbI0 MarHuta, (puibTPOBaHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOJCHWE W  ONHCAaHUE  PE3YJIbTaTOB  TMPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilue npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3j1€eMEHT U IpocToe
BemecTBO. HaxokmeHue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYEHUSI KHUCJIOpOoJa B JIA0OpaTOpUM M MPOMBIILIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — aioTpornHas MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMUYECKON peaKIuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- M JHAOTEPMHUYECKHE pPEaKUuU. TOIIMBO: yrojlb MU METaH. 3arpsA3HEHUE
BO3/yXa, yCUJIEHUE MApHUKOBOro 3 (ekTa, pa3pylieHrue 030HOBOTO CIIOS.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupone, (QU3NYECKHMEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOABL. Boma Kak pactBopurenb. PacTBOpBL
HacpllieHHBIE ¥ HEHACBIILIEHHBIE PAaCTBOPBL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpHupoae U B KU3HU 4yelaoBeKa. KpyroBopoT BOAbI B MPUPO/IE.
3arpsi3HeHUEe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJIOB:  coyieoOpa3yrommue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) W
HecoseoOpasyromue. Homenknatypa okcugoB. Duznyeckue U XUMUYECKUE
cBoMcTBa OKCUIOB. [loslyyeHne OKCUIoB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHud. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBSA3b MEXAY KJacCaMU HEOPraHUYECKUX COECIUHEHU.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OIPEIETICHUE COAECPKAHUS KUCIOPOIa B BO3AYyXE, NOJIYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalnieHusi ropeHus (moxapa), O3HAKOMJICHHE C oOpa3llaMd OKCHUAOB U
ONKMCAHME WX CBOWCTB, MOJY4YEHUE, COOMpAHHE, PACIO3HABAHUE U H3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXXHO HCIMOJIb30BAHUE BHUEOMATEPHUAIOB), HaOMIOIeHUE OOpa3lioB BEIIECTB
KOJINYECTBOM | MOJb, HCCIIEOBaHHE OCOOEHHOCTEW pPACTBOPEHMS BEILECTB C
pa3IMYHOM PpPAaCTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C ONpPEIEIEHHOM
MAaCCOBOM JIOJIE pAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUAE BOJIbI C METAJLUIAMU
(HatpueM © KajmbuHeM) (BO3MOXKHO MCIIOJIb30BAaHUE  BUIECOMATEPHAIIOB),



UCCIIeIOBaHWE O00pa3lloB HEOPraHMYECKUX BEUIECTB Pa3IWYHBIX KJACCOB,
HaOJI0/IEHNE N3MEHEHUs OKPAacKd MHJMKATOPOB B pacTBOpax KHUCJIOT M ILIEI0Yel,
n3ydyeHue B3auMmozeiicTBus okcuaa meau (1) ¢ pacTtBopoM cepHOM KHCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOIO MeTajula APYTMM M3 PAacTBOPa COJIM, PELICHUE
DKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «BaxHenmume Kiaacchl HEOPraHMYEeCKUX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTENBbHO-BOCCTAHOBUTEIbHbIC PeaKIMU

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEbHbBIE METaJlIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCUIBI.

[lepuonnueckuii 3akoH. [lepruoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dieMeHToB J[. 1. Menneneesa. [lepruozsr
U Tpynnbl. PU3NYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB Iepuoaa MU
TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTaB aToMHBIX saep. M3otonel. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XMMHUYECKHUX  3BJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxeHuro B [lepuonnueckon cucreme 1. M. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHHS paguyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOJIAM.

3Hauenue [lepuoanueckoro 3akoHa u [leproanueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BuUTUsA HAayku W npaktuku. JI. M. MenneneeB — y4yéHbli u
I'PAKIaHNH.

Xumnueckasi cBs3b. KoBaneHTHass (MOJsipHAasT M HEMOJIAPHAS) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHuss.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouiecchl OKUCIEHHS U BOCCTAaHOBINIEHUSI. OKHUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHHE OO0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aHMMOJICHCTBHUE
TUAPOKCHAA LMHKA C PAacTBOPAaMH KHCIOT M MIEJIOYEW, NPOBENECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHUH XUMHUHM B 8 Kiacce
OCYIICCTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYyYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 1IUKJIA.

OO0nue ecTeCTBEHHO--HAYYHbIE TOHSATUS: HAy4yHbIH (DAKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

dusuka: marepus, aroM, D3JIEKTPOH, MNPOTOH, HEWTPOH, HWOH, HYKJIHI,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armochepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. MenneneeBa. CTtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKU U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlacCcaM HEOPraHUYECKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukarms XuMAYeCKUX PEaKIiid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUMUU BEIIECTB, MO TEIIOBOMY 3(hdexTy, mo
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4aCTHIO KaTalau3aTopa). JK30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUYECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHdaTHE 0 XMMHUYECKOM paBHOBECHU. DAKTOPBHI,
BIIMSIOIINE HA CKOPOCTh XHMHUYECKOW pEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEITBHO-BOCCTAHOBUTEILHOU pEaKkuuu. CocraBinenue YpPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM €  UCIIOJIb30BAaHUEM  METOAA
AIIEKTPOHHOT O OaliaHca.

Teopust 3NEKTPOIUTUIECKON TUCCOLMALAN. DIICKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MexaHW3M OUCCOLMALMN BELIECTB C PAa3JIMYHBIMU BUAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPUCTAUIMYECKHUX PEIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa M aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MICUCTBUS PA3IMYHBIX (HAKTOPOB, KCCICAOBAHUE DICKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCA JUCCOLMALMU KHUCIOT, IIEJIOYEed U COJer
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ NPU3HAKK  MPOTEKaHUs  pPeakuuil  HMOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BBIJCICHUE Tas3a, O0Opa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTENBHO-BOCCTAHOBUTEIIBHBIX  PEAKIUM
(ropeHue, peakiuu pa3joXKeHUs, COCAMHEHUS), pacllO3HABAaHUE HEOPraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mas  xapakTepucTuka rajioreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHUYECKME CBOMCTBA Ha MNPUMEPE  XJOpa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KuCIOTa, XUMUYECKHE CBOMICTBA, MOJydeHHE, NMpUMEHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeloBeKa. BaxHellne XJIOpulbl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHHe W (U3MUECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U cepbl. XUMHYEeCcKue cBocTBa cepbl. CepoBOAOpOJ, CTpoeHUE, (hU3MUECKUue U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEPbl KAK IMPEICTABUTENIA KHUCJIOTHBIX OKCHIOB.
CepHass kuciora, (U3MYECKMEe U XUMHYECKHE CBOMCTBa (0OIIME Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXaliue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJY4eHUsSI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHue cepbl U €€ COCNMHEHHN B mpupojae. XUMUYECKOE
3arpsA3HEHUE OKpYXKalolled Cpelbl COCIUHEHUSIMU cepbl (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETMIEHW OKHUCJICHHS. A30T, pacmpocTpaHEHHE B MPUPOIE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpenuii. XUMHUECKOE 3arpsa3HeHHE OKPYKAOIIEH Cpelibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu ¢dochopa, PuU3NUECKUEe W XUMUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nony4yenue. Mcnons3oBanue ¢pocdaroB B KaUeCTBE MUHEPATBHBIX YIOOPEHUIA.

OOmas xapakrepuctuka 35eMeHTOB IVA-rpynmnbel. OcCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiictBa. Ancopouus. Kpyroopot yriepona B npupoge. OKCuapl yriaepoaa, ux
¢usznyeckue M XMMHUYECKHWE CBOMCTBA, [EHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumore3a T100adbHOTO TOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
addexrt. YronpHas KUCIOTa U €€ coyi, UX (PU3NUEeCKue U XUMHUUECKHUE CBOMCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnons3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUIEHHOCTH M CEIHCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TAHOJ, TJIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOJOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HeDTh),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KUpaX, OEIKax, yrieBojax — U Ux
poiaM B OKM3HM UeJoBeKa. MarepuanbHOE €IUHCTBO OPraHWYECKUX W
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, IOJyYEHUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcune kpemuus (IV) m kpemuueBoit kuciaore. CHIIMKATBI, UX WCIOJIb30BaHUC B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHeire CTpouTeNbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOMUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOW KHUCIIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX MPOTEKaHHUs, OMbITHI, OTpaKkawolue (U3NYECKUE M XHMUYECKHUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUN (BO3MOXKHO MCIIOJNIb30BaHUE BUIEOMAaTEpUasIoB),
O3HAKOMJICHHE ¢ o0paslamMu XJOpHUAOB (TaJIOTEHUJOB), O3HAKOMJICHHE C
obpasmaMu  ceppl M €€  COEOIUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHUCIOTBI, H3Y4EHUE XHMHUYECKHX CBOWCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnuy Ha cynabdart-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBOWCTBaMH a3oTa, (ochopa M HUX coequHEHUI (BO3MOXKHO HCIOIb30BAHHUE
BUJICOMAaTEpPHaJIOB), oOpa3liaMu a30THBIX U (PocPOpHBIX yI0OpEeHUH, MOIydeHHE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEaKlUUi Ha MOH aMMOHHUA U (pochaT-uoH U U3ydeHHE MPU3HAKOB
UX NPOTEKaHUs, B3aMMOJIECHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTBI C MEJBIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3ydeHUE  Mojelel
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, QyuiepeHa, O3HAKOMIIEHHE C
MPOLIECCOM  aICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOWCTB YTJIEKHCIJIOTO rasa, MpPOBEICHNE KAUeCTBEHHBIX PEaKIMil Ha kapOOHAT U
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOAYKIMEN CHJIMKAaTHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a71a4 o treme «BakHelIe HeMeTaljIbl U UX COCIUHEHUS .

MeTtanjibl 4 MX COeIMHEHUS

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonuueckoi cucreMe XuUMHYECKUX dieMeHToB [J[. .
MenaeneeBa u crpoeHus: aToMoB. CTpoeHre MeTaJloB. Merajuinueckasi CBsI3b U
METAJUIMYECKass  KPUCTAIUIMYECKAass  pEIIETKA.  JJIEKTPOXMUMUYECKUU  psl
HanpspkeHud MetaiioB. Ousnyeckrne 1 XUMUYECKHE CBOMCTBAa MeTauioB. O0mue
crnocoObl ToNlydeHHs] MeTayuioB. [loHsATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppos3uu. CruiaBbl (CTalb, YYT'YH, IJIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILJIEHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemeHToB J[. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B NPUPOJE.
duznyueckre U XUMUYECKUEe CBOMCTBA (Ha mpuMmepe HaTpust U Kanus). OKCUIbl U



TUAPOKCUABl HAaTpusi W Kaius. [IpUMEHEHHE IIENOYHBIX METAUIOB M HX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumudeckux siaeMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanpliug. Baxneimme coeauHeHUsT Kaiublidsg (OKCHI, THUIPOKCHUI, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMGOTEpHBIE CBOMCTBA OKCHAA M THAPOKCH]IA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMHUYECKUEe CBOMCTBA xkele3a. Okcuabl, ruapokcuanl u conu xenesa (1) u xxeneza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NICCKUMH
CBOMCTBAMH, H3Yy4YE€HHUE  pE3yJbTATOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllMd WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHUIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKLMI HAa MOHBI: MAarHus, KaJbLUs, AIFIOMUHUS, [IUHKA, JKEJe3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEpPHUAJIOB), UCCe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeunme
METAJUIBl U KX COCTUHEHUS.

XHUMHS M OKpPY:KaAK0IIasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
po0IeM.

Xumuueckuii IKcnepumenm:

M3y4eHUE O0paslloB MaTepuajgoB (CTEKJO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHallbl).

Meosicnpeomemmnule ceasu



Peanu3zanusg MeEXIpeAMETHBIX CBsi3ed NpU HM3YyYEHUHM XUMHHM B 9 Kjacce
OCYILECTBJISIETCSI 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAaYyYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: marepus, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUH 3apsj, MPOBOJHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
pemiérka, CIUIaBbl, (PU3NYECKUE BEJIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadms: armocdepa, ruapocdhepa, MUHEpaATbl, TOPHBIE IOPOJIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSTBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue onbITa ACSTEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOI'O0 OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(OpMmaliuent o
NEPENOBBIX JOCTHXKEHUSAX M OTKPBITUSIX MHUPOBOM U OTECYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKOM, TBOPUECKOM W JIPYTHX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUHU YYCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUIN MOCTYIKOB,;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH MU COCTaBIISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS TPHUPOJbI, B3aUMOCBS3AX YEIOBEKA C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIEC I OOBSICHEHHMS HAOIOJaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATEIHHOW, WH(OPMAIIMOHHON M YHUTATENLCKOW KYJIBTYPBI, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TIO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHUE IOCIECACTBUN H
HENPHUATUE BPEIHBIX MPUBBIUCK (YIIOTPEOJICHUS aIKOTOJIsI, HAPKOTHKOB, KYPCHHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) Tpya0BOro BOCIIATAHMSI:

WHTEPEC K MPAKTUYECKOMY U3y4eHUI0 Ipodeccrii B Tpyaa Pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPACKTOPHUH MPOIODKEHUST 00pa30BaHMs C YIETOM JIMIHOCTHBIX
MHTEPECOB U CIMIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH IIEIeCO00pa3HOe OTHOIICHWE K MPUPOJIe KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHKUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IIPaBHIT 0€301IACHOTO TTOBEICHHMS TIPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYaITUSX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, il MOBBIIICHUS
YPOBHSI  SKOJOTMYECKOM  KYyJAbTYphl, OCO3HAHHS TIJIOOATBHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTUYECKOTO MBINUICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMerampeaMEeTHBIX pPE3yJbTATOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
IPUHITAI, TUTIOTE3a, (aKT, CUCTEMa, TIPOIIEeCC, IKCIIEPUMEHT U JPYToe.), KOTOPhIe
UCIIONIE3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W TO3BOJISAIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIE OOECreduBaoT (HopMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Yy4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMU MOHSITUSAMH), WCIOIb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
YCTaHABJIMBATh TMPUYUMHHO-CJICJACTBCHHBIC CBSI3M MEXKAY OOBEKTaMU H3y4EHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBOJBI U 3aKJIFOUEHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNpeIMETHBIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJIEIU, UCTIOIL3YEMbIC B XUMUH,
MpeoOpPa30BBIBATh MHUPOKO MPUMEHSIEMbIC B XUMUU MOJCIIbHBIE TIPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX NPEACTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CJICJICTBEHHBIE CBSI3M U
IPOTUBOPEUHUS B U3YyHAEMBIX MPOLIECCAX U SIBJICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE HCIOJIb30BAaTh IOCTABJIEHHBIE BOIMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHMS, a TaKXKe B KaueCTBE OCHOBBI JUIsi (OPMUPOBAHHS THUIIOTE3bI IIO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allUi U MPOBEJICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MPOJIETTaHHOM padoTe.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH W HMHTEPIPETUPOBATH HHGOOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, MTOTYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAILIHIO;



YMEHUE NPUMEHATh Pa3IN4HbIE METOABI U 3allpoChl NPHU MOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIs1 BBINOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4 OMPEACIEHHOTO TUTIA, TPUOOPETEHUE OIbITA B
001acTH  MCIMOJb30BaHUS  HUH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIa/ICHHUE KYJIbTYPOH aKTHMBHOTO MCIIOIb30BAaHUS PA3TMUHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUTIOCTPUPOBATh pELIaeMble 3aJaul HECIOXKHBIMU CXE€MaMH, JuarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCIONb30BaTh M AaHAIU3UPOBAaTh B Ipolecce YydyeOHOH u
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOT0 XO34WCTBa M TPAHCIOPTa HA COCTOSHHME OKPY)KAIOIMIEH HPUPOTHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUS 3aJaBaThb BOMPOCHl (B XOJ€ Auajiora U (Wiu) JUCKYCCUHU) TIO
CylmlecTBy  oOcyxaaemMol  TeMmbl, (OPMYIUPOBaTh CBOM  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  IMOJTYYCHHBIE  pe3ylbTaThl  MO3HABATEIbHOU
JESTEIbHOCTU B YCTHBIX M IUCBbMEHHBIX TEKCTaX; JejaTh MPEe3eHTAIUI0
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
n1abopaTopHON pabOThI IO UCCIETOBAHUIO CBOWCTB BELIECTB, YUEOHOIO IIPOEKTA);

YMEHUSA Y4eOHOrO0 COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENIbHOW W MCCIENOBAaTENbCKOW  JCSATENIbHOCTH  MPU  PEHICHUU
BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIacOBaHUs
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryisiTuBHbBIe YHUBepcalbHbIe y4eOHbIe 1eiicTBUA:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBJISITh, KOHTPOJIMPOBAaTh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 337a4, CAMOCTOSTENILHO COCTaBJISATh WM KOPPEKTHPOBATh
MPEVIOKEHHBIA  AJITOPUTM JIEWCTBUU IIPU BBITOJIHEHUH 3aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yibTara 3asBICHHON I€JIM, YMEHHE
MCIIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPeJIaracMble B YCIIOBHH 3a/IaHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOI'O JIaHHON (QeaepaibHON paboueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATEIbHOCTA IO  TOJYYEHHUIO HOBOTO  3HAHUSA, €ro HMHTEPIpETaIuH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PACKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX TOHSITHUH: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJICKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBasl JI0JIsl XUMHUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHJOTEPMHUECKHUE PEAKINH, TETUIOBON (P (HEeKT peakinu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHYECKas CBS3b, MOJSIPHAST U HEMOJISIpHAs] KOBAJIEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHHOH, PAacTBOpP, MaccoBasi JOJsI BEIECTBA
(IporieHTHas! KOHIIEHTpAIIKsI) B paCTBOPE;

e WIUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XHMHWYECKMX TMOHSITUH U
MIPUMEHSITh 3TU MOHATHUS IPYA ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

* ICTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJISI COCTaBJICHUSI (pOpMYJT BEIIECTB
Y YPaBHEHUU XMMUYECKUX PEAKIIUN;

e ONIPEICIIATh BaJEHTHOCTH ATOMOB AJIEMEHTOB B OMHApPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJJIEKHOCTh BEUIECTB K OMNPEICIIEHHOMY KJIAcCy COCIMHEHUN 10
dbopmyiaMm, BHUJ XHUMHUYECKOM CBSI3M (KOBaJCHTHAs U WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

epackpeiBaTh cMbIca llepmogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHHUE TNEPHUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX mojoxkeHus:i B Ilepuoamueckoit cucreme,
3aKOHOB COXPAaHEHHUS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJICKYJISIPHOTO y4€HHsI, 3aKOHA ABOTapo;

e OINUCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opMmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mmodouyHas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuie «llepuogmyeckas cucrema XuUMHYeCKUX »djeMmeHToB J[. .
MeHnneneeBa» C UHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps[l siipa, OOIIee YUCIIO AIEKTPOHOB
U pacrpeesieHne UX MO0 SJIEKTPOHHBIM CIIOSIM);

o KIIACCU(HUITMPOBATh XUMHYECKHE JIIEMEHTBI, HEOPraHWYEeCKHE BEIIEeCTRa,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

e XapaKTepHU30BaTh (OMUCHIBaTh) OOIME XWMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHWS XWMHYECKUX TMpEBpalleHU B
Pa3IMYHBIX YCIOBUSIX;

e BBIYUCIISITh OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 7JJIeMEeHTa Mo (opMyse COeIUHEHHUS,
MacCOBYIO [IOJIF0O BEIIECTBA B pacTBOpPE, MPOBOAUTH pPacu€Thl IO
YPaBHEHUIO XMMUYECKON peaKilnu;

* IPUMEHITh OCHOBHBIE OIEPALIMH MBICIUTEIBHON ACSITEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0O0OIEeHUEe, CHUCTEeMaTH3AIHI0, KIACCH(UKAITUIO,
BBISIBJICHUE MPUYMHHO--CJICICTBEHHBIX CBSI3€M — JIJISI M3YYEHHUS CBOMCTB
BEIIECTB W XHMHYCCKHX pEaKIHi, €CTCCTBCHHO-HAyYHBIC METOJIbBI
NO3HaHUsI — HaOJIIOJEHHE, U3MEPEHUE, MOJEIMPOBAHUE, IKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

e CJICIOBATH MPaABUJIAM TOJb30BAHUSI XUMUUYECKON TTOCYAON U JTaOOpaTOpHBIM
0o0Opy/IOBaHHEM, a TaKXKe TMpaBWIaM OOpAaIEHUs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHUSMHU TIO BBHIMOJHEHHUIO JIAOOPATOPHBIX
XUMUYECKUX OMBITOB M0 TONYYCHUI0O W COOMpAHUI0 Ta3000pa3HBIX
BelllecTB (BOJOpOJa M KHCJIOPOJAA), MPUTOTOBJICHUIO PACTBOPOB C
ONpPEeNENEHHON MACCOBOM JOJEN PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTHI IO PACcIO3HABAHUIO PAaCTBOPOB
HIeJIOYe W KUCIOT C MOMOILIBI0 MHAUKATOPOB (JakMyc, dheHon(TalerH,
METHJIOPAHXK U APYTHE).

K xonIy oOyuenus B 9 kiacce npeaMeTHbIE pe3yJbTaThl HA 0230BOM YpPOBHE

JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

e DaCKpBIBaTh CMBIC OCHOBHBIX XHMHUYCCKHX TOHATHH: XUMHYECKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BaJIEHTHOCTh, 3JEKTPOOTPUIATEILHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKasl PEaKIlusi, XUMUYECKasl CBS3b, TEIUIOBON d(PdeKT
peakii, MOJib, MOJAPHBIA  O00BEM,  pPacTBOpP,  DIIEKTPOIUTHI,
HEDJIEKTPOJUTHI, DJICKTPOIUTHYECKAs] TUCCOIUAINS, PEAKIIMH HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lInyecKas), KpUCTaUIMYecKas pemérka, KOppo3usi METaJUIoOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakiuu, TMpeAebHO JOMyCTUMas
koHueHTpauus [IJIK BemecTna;

e WIUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX [MOHITUH U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;

¢ ICTIOJTH30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJISi COCTaBIeHUs (hOpMYJT BEIECTB
Y YPaBHEHUN XMMUYECKUX PEaKIUK;

e OTIPEACINISATh BAaJCHTHOCTh U CTENEHb OKHUCIICHHS XMMHUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJIGHTHAsl, HWOHHAs, METaUIMYecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsi/i MOHA MO0 XUMUYECKON (popmylie, Xapakrep cpeabl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PELIETKU KOHKPETHOI'O BEILIECTBA;

epackpeiBath cMbIchH [lepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHUMAHHWE: OMNUCHIBATH M XapaKTEPU30BATh
tabmmunyo ¢opmy [leprmonuueckoit CUCTEMBbI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OoONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMECIOTCI B TIEPUOJAMYCCKONM Tabauie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacnpeiesieHue WX 10 DJEKTPOHHBIM CJIOSM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUM CBOWMCTB AJIEMEHTOB U MX COEAUHEHUH B
npeaenax MajiblX MEPUOJIOB U TJIABHBIX MOJATPYII C YUETOM CTPOEHUS UX
aTOMOB;

e KJTACCU(PDUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEIIECTB, MO TEIUIOBOMY A(PQEKTy, MO0 M3MEHECHHUIO CTETICHEW OKHUCICHUS
XUMUYECKUX IJIEMEHTOB);

e XapaKTEpHU30BaTh (OMUCHIBATh) OOIIME M CHEUUPUUYECKUE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TMOJATBEPKIas OINHUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

¢ COCTABIISATh YPABHEHUS JICKTPOJUTUUECKON JUCCOUMAIIUNA KUCIIOT, IEJI0YEH
U COJIeH, TIOJHBIC U COKpAIlEHHBIC YPABHEHMs pEaKIuii HOHHOTO OOMEHa,



YpaBHEHHS pEaKIMii, MOATBEPKIAAIOIIUX CYIIECTBOBAHWE T€HETHYECKOU
CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB,;

e PaCKpBIBaTh  CYIIHOCTh  OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MTOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOI'O OaaHca 3TUX peaKIuii;

« IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEITICCTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO JJIEeMEHTa 1o (opMysae COeAUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOpPE, IPOBOJIUTH PACUYETHI TIO
YPaBHEHUIO XUMUYECKOMN PeaKIlnu;

e COOJTIO/IaTh MPAaBWJIA MOJH30BAHUSI XUMHYECKON MOCYAON M JIAOOpaTOPHBIM
o0OpynOBaHMEM, a TaKXke IpaBWia oOpalleHus ¢ BelecTBaMU B
COOTBETCTBUM C WHCTPYKIHUSIMH TIO BBIIOTHEHUIO JTAaOOpPATOPHBIX
XUMUYECKUX ONBITOB IO TMOJYYCHHI0O M COOHUpPAHUIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

« IPOBOJIUTH PEAKITUH, TTOATBEPKIAIONTNE KAYECTBEHHBI COCTaB PAa3IMYHBIX
BCILIECTB: PACIO3HABATh OMNBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOIUI-,
KapOoHat-, ¢ocdar-, cuiaukKar-, cyib}ar-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHHMSI ¥ HMOHBI HM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIC OIEpAIlMd MBICIIUTEIILHON JICITCIPHOCTH — aHAIHU3 U
CHUHTE3, CpaBHECHHE, OOOOIICHHE, CHUCTEMaTH3allii0,  BBISIBICHHUC
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJIFOICHUE, M3MEPCHHUE, MOJICIMPOBAHHUE, DKCIEPUMEHT (peaslbHBId WU
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaudecTBo 9acos
Ne HaumeHoBaHue pa3aesoB DJieKTpOHHbIE (LM poBbIe)
KonTposbHbie IMpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTesibHbIE pecypchl
padoThI padoThI
Pasnea 1. [lepBoHayaiibHble XMMUYECKHE TOHATHS
Xumus — BaykHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 but6imoreka [JOK
' MPaAKTUYECKOHN JAeATEIIbHOCTH https://m.edsoo.ru/7f41837c¢
YyeJaoBeKa
12 BemecTBa 1 XuMHueckue 15 1 bu6morexa IIOK
' peakuuu https://m.edso0.ru/7f41837¢c
Hroro mno pazaeny 20
Pa3nen 2. BaxkHeliue npeacTaBuTe 1M HEOPraHUYECKMX BeleCTB
21 Bo3nyx. Kucnopon. [lonsitue 6 bub6munorexa IIOK
' 00 okcumax https://m.eds00.ru/7f41837¢
Bogopon.Ilonstue o kucmorax bubmorexa [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl. [TonsTHE 00 bub6muorexa IIOK
2.3 5 1 1
OCHOBaHHAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 1 1 bubmiorexa [IOK
' HEOPraHUYECKHUX COEIUHEHUM https://m.edso00.ru/7f41837¢c
Hroro no pazneny 30

Pasnea 3. llepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux iemMeHToB /[. U. Menaeneea. CTpoenne aToMOB.

XumMuueckas cBsi3b. OKMCJINTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuun



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

[Tepuonnyeckuii 3aKoH U

31 [Tepuoanyeckas cucrema 7 bu6morexa IIOK
XUMHUYECKUX 31eMeHToB J[. U. https://m.edso0.ru/7f41837c
Mennene-ea. CTpoeHue atoma
XuMudeckast CBI3b. BuGmiotexa LIOK

3.2 ORHCIHTEILHO- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIIUU

Hrorono pasaery 15 E::g:;;T:é(:O? rou};f41837c
Pe3epBHOE Bpems 3 bubmorexa LIOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/n Kontpoabnbie | IlpakTuueckue
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO H XUuMHYECKHE peaKM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUI 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX 4 bu6morexa [IOK
' peakiuit https://m.eds00.ru/7f41a636
13 DNIEKTPOIUTUYECKAS U CCOLIAAITHS. 8 1 1 bu6motexa [IOK
' XUMHUYECKHE PEaKIIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTa/JIbl M X COeTUHEHHUS
21 OO6m1ast xapaKTepuCTUKAa XUMUY ECKUX 4 1 bu6morexa [IOK
' anemeHToB VIIA-rpynnel. ["anorensl https://m.edsoo.ru/7f41a636
OO01ast XapaKTepUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmorexa [JOK
' py P https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO0miast XxapaKTepuCTUKAa XUMUY ECKIX
2.3 anemeHToB VA-rpynnsl. A30t, pocdop u ux 7 1 butamorexa LIOK
' PyHAL ’ P https://m.edso0.ru/7f41a636
COCJTMHECHUS
OO6miast XxapaKTepuCTUKAa XUMUY €CKUX
2.4 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 bubmiorexa [JOK
' . PYTIIHL. poa https://m.edso0.ru/7f41a636
KPEMHUI U UX COSTUHCHUS



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

Uroro no pazneny 25
Paznesa 3. MeTaJsIBI M X COCIUHECHUS
. bubmumoreka [IOK
3.1 Obmpe CBOHCTBA METAILIOB 4 https://m.edso00.ru/7f41a636
bu6moreka [JOK
3.2 B I 16
QXKHENIINE METAIIbI U UX COETUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMst 3 bubmotexa [IOK
p p https://m.edso0.ru/7f41a636
OBUIEE 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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nupposbIe
Tema ypoxa Konrtpoasnsie | Ilpakruyeckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmet xumuu. Posib XUuMHUU B KU3HU 1 bubmioreka [IOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [Tonarue o MeToMaX MO3HAHUS B XUMUH 1 bubmorexa TIOK
A https://m.edsoo.ru/ff0d227e
[Tpaktruueckas padora Ne 1 «IIpaBuna
3 paboThI B TaOOPATOPUHU U ITPUEMBI 1 bubmorexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrtele BemecTBa U cMecH. CIIocoObI 1 bubmioreka [IOK
pa3zieNieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas paborta No 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa [JOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OYHCTKH ITOBAPEHHOM COJIN )»
bubmioreka [IOK
6 A 1
TOMBLH MOTICHY I https://m.edsoo.ru/ff0d2a6c
7 XUMHUUECKUE PJIEMEHTHI. 3HAKHU 1 bubmoteka [JOK
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie ¥ CIIOXKHBIC BEIIECTBA 1 bubmorexa [JOK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 butmmorexa [IOK
YIBpHOC ¥ https://m.edsoo.ru/ff0d2d50



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

3aKOH NOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 X .B
nmiieckas Gopmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUUYECKHX DJIEMEHTOB
11 OTHOcCHUTENbHAs aTOMHas Macca. bubmotexa [JOK
OTHOcCHTENIbHAsI MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYIECKOT O bubmioreka [IOK
3JIEMEHTa B COEAUHCHUU https://m.edsoo.ru/ff0d350c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
MonsipHas Macca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XUMHUYECKas peaKust https://m.edsoo.ru/ff0d37fa
15 IIpu3Hakyu u ycaoBus IpOTEKaHUSA bu6mmorexa IIOK
XUMUYECKUX PEAKLIHI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BELLIECTB. bubmmorexa [IOK
XUMHYECKUE YPaBHECHUS https://m.edsoo.ru/ff0d3b88
Berauciienust koaudecTna, Macchl
17 BEIIIECTBA 110 YPAaBHECHHUAM XUMHUUYECKUX bubmorera TIOK
HICCTEA 1O P https://m.eds00.ru/ff0d5708
peaxkuuii
Krnaccudukanust XuMU4ecKux peakiui
18 (coenuHeHUs1, pa3JIOKEHUS brbmorexa [TOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBIi1-
19 sHIKIoneauct. O6001eHue u brbmiorexa LTOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CHUCTEeMAaTH3aIus 3HAHUH
20 Kontponsnas padora Nel mo reme bubmorexa [IOK
«BelecTBa 1 XUMUYECKHE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. CocTas bu6mmorexa IIOK



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

Bo3ayxa. Kucinopong — anemMeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

dusnyeckue U XUMUYECKHUE CBOMCTBA

bu6mmoreka [JOK

22
KHCIOPOAA (PEAKLIMH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0bI oJTyueHus! KUCI0poa B
23 J1a00pPaTOPUN 1 MPOMBIIIIJICHH OCTH bubmorexa TIOK
patTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopona
TennoBoi 3¢hekT XuMuIecKou
24 peakiuu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YpaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYECKUX PEAKIIUIX
To o (HedTh, yTO €TaH).
25 3arH J;P;zeéze(iz yianifohsogb? c)ero bubmmorexa [IOK
P YA https://m.edsoo.ru/ff0d4c4a
Mpe10TBpaICHUS
[Ipaktnueckas paborta Ne 3 mo teme
26 «ITonmyuenue u cobupanue KuCIopoaa bubmorexa [JOK
- P poAd, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOUCTBY»
97 Bonopon — 3yieMeHT u mpocToe bubmmoteka LIOK
BelecTBo. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 ®du3znyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
Bozopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmunoreka [JOK
29 IT
OIITHE O THEAOTax 1 comix https://m.edsoo.ru/ff0d50d2
30 CriocoObl oJTy4eHUs BOIOPOJA B bubmotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 mo Teme bu6moreka [JOK

«Ilonyuenue u cobupanue BOAOpPoOaa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
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

HU3YYEHUE E€ro CBOUCTBY

MounsipHblil 00bEM ra3oB. 3aKoH

bu6moreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Beruucinenns o0béMa, KOIMUECTBA
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOM bubmmorexa [IOK
- . Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UJIK 00BEMY
Brorauciienust 006EMOB Ta30B 110
34 ABHCHMIO PEAaKIIMU HAa OCHOBE 3aKOHA bubmorexa [JOK
ypas peartind it https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHUI Ta30B
35 dOu3nyecKne 1 XUMUIECKUE CBOMCTBA bubmioreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lorsiTHE 00 bubmoteka [JOK
WHINKATOPAaX https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HachileHHbie
37 u HI;HacmpeHHHI; ACTBOPBI Muellccomﬂ bubmmorexa [IOK
H P P https://m.edsoo.ru/ff0d5b40
JIOJISI BEI[ECTBA B pacCTBOPE
[Ipaktueckas paborta Ne 5 mo teme
38 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OIpeenEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOT'O BEIIECTBAY
39 KonTtponbnas pabora Ne2 o reme bubmmoreka LIOK
«Kucnopox. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KJIacCupUKaIus, bu6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITony4yenue 1 XuMHUYECKHE CBONCTBA
bu6moreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX

OKCH 0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHus: cOCTaB, Kiaccuukamus,

bu6mmoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMHu4YecKe cBOMCTBa bubmmoreka [IOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, kiaccudukaus, bu6moreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XuMHu4YeCKUE CBOICTBA bubmmotexa [IOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conn (cpenHue): HOMEGHKIATYPA,
46 CHOCOéBrI)HOH )eHI/ISI XI/IMI/I‘ZZEKI/IC bubmorexa TIOK
N i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTueckas paborta Ne 6. Perienue
47 SKCIEPUMEHTAIBHBIX 33714 10 TEME bubmmorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edso00.ru/00ad9b7c
COCIUHEHUM
48 I'eneTnueckas cBsA3b MEXIY KilaccaMHu bubmuotexa [JOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHe U cUCTeMaTH3aIUs 3HAHUI
m . https://m.edso00.ru/00ad9cb2
Konrpoabsnas padora Ne3 mo Teme
50 "OCHgBHbIe KJ'I];;CCBI HEOPraHUYeCKHX brbmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COCIIMHCHHM
[TepBbIie MONBITKY KJIaCCH(PUKALIUH
51 XUMHUYECKUX 3JIeMeHTOB. [IoHsTHE O bubmorexa TIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 2JIEMEHTOB
Ilepnoanueckuii 3aKoH U
bu6moreka [JOK
52 [Tepuoguyeckas cucteMa XUMHUYIECKUX

anemenToB /I. 1. MeHnneneeBa

https://m.edsoo.ru/00ada52c
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bu6moreka [JOK

53 Heprtozet, rpymmibt, moArpymbt https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmotexa [JOK
snep. U3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3MeKTPOHHBIX 000JI0YeK
55 aTOMOB 3J1eMeHTOB [leprnonnueckoin bubmorera HOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XMMHUYECKOT 0O
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bubmotexa [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoauueckoro 3aKoHa AJjst
57 pa3BUTUS HAyKHU U npaktuku. 1. W. bubmorexa [IOK
MenpneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpakJIaHuH
58 DJIEKTPOOTPUIATEIIEHOCTh ATOMOB bubmotexa [JOK
XUMHUYECKUX DJIICMEHTOB https://m.edsoo.ru/00adaab8
bubmioreka [IOK
59 HorHas ximireckas cAsb https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XuMU4ecKast bubmmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmossipHas XMMUYecKas bubmoteka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 (CTeret OkicIeHHs https://m.edsoo.ru/00adae?8
63 OKHUCIUTENbHO-BOCCTAHOBUTEIILHbBIE bubmotexa [JOK
peakiuu https://m.edsoo.ru/00adb076
64 OKHCIHTEIN U BOCCTAHOBHUTEIIN bubmioreka [IOK
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https://m.edsoo.ru/00adb076

65 Kontponbhas pabora Ned o reme 1 bubmuorexa IIOK
«CTtpoenune atoma. XMMHUYECKas CBA3b)» https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O6001mIeHNE 1 1 bubmmorexa [IOK
cHUcTeMaTH3allusg 3HaHUHU https://m.edsoo.ru/00adb33c
67 PezepBHblii ypok. O0001IeHNE U 1 bubmmotexa [IOK
CHCTeMaTH3aIus 3HAaHUN https://m.edso00.ru/00ad9cb2
68 PesepBHbIii ypok. O6001ICHHE U 1 bubmuorexa [JOK
cUCTeEMAaTHU3allUs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Kontposbusbie | IIpakTuueckue
n/n Bcero u3ydeHus | oOpasoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Iepuognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 bubmorexa [IOK
XUMHYECcKux dyemeHToB Jl. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHX 3JIEMECHTOB 1 bu6amorexa [IOK

i https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmotexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XuMHU4ECKOM CBSI3U U THUIIbBI 1 bu6moreka [JOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbsnas pabora Nel mo reme

5 «IToBTOpEHUE U YrIyOJIeHUE 3HAHUMA 1 1
OCHOBHBIX Pa3/ielIoB Kypca 8 kjacca

6 Knaccudukanus xummdaeckux 1 bubmioreka [IOK
peakiui Mo pa3IuyHbIM NpU3HAKaAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHsITHE O TOMOTr€HHBIX U 1 bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOTr CHHBIX PEAKITUIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHUHU.

bu6moreka [JOK
8 ®dakTopsl, BIUSIONME HA CKOPOCTh 1

XUMHYECKOU pC€aKuun U MOJOXKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'O paBHOBCCHA

OKHCIUTEIFHO-BOCCTAHOBUTCILHBIC

bu6moreka [JOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTUUECKON
10 uccomvanuu. CUILHBIE U clia0ble bubmotexa IIOK
A 1AL https://m.edsoo.ru/00adcd68
ANEKTPOIUTHI
11 HounEble ypaBHEHUS PeaKAil bubmorexa LHOK
M peaktt https://m.edsoo.ru/00add448
XHUMHWYECKHE CBOICTBA KUCIIOT U
12 OCHOBAHWI B CBETE IIPEICTABIICHUN bubmorexa TIOK
pvﬂ https://m.edsoo.ru/00add5d8
00 DJIEKTPOIMTHUCCKOM TUCCOITUALINH
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 IIpeACTaBIEHUI 00 bubmorexa HOK
pedt . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOMN TUCCOIUALINH
14 TlousiTe o TMOpPOIN3E CoJIen bubmotexa IIOK
AP https://m.edsoo.ru/00add9d4
O06o0meHne 1 cucTeMaTH3aIus bubmmoreka [JOK
15 .
3HAHHUU https://m.edsoo.ru/00addd12
[Tpaktnueckas paborta Ne 1.
16 «Perenne sxcriepuMeHTaIbHBIX bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3a7au)»
Kontponbnas pabora Ne2 o reme
17 «DNEKTPOJIMTUYECKAS TN CCOLIAALIUS bubmorexa HOK
p a ML https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIINU B PACTBOPAX)
OO011ast XapaKTepUCTHKA T'aJIOr€HOB.
18 XHUMHWYECKHE CBOMCTBA Ha IPUMEPE Bubmorexa HOK
P p https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBonopoa. CosisiHast KUCIIOTAa, bubmotexa [JOK
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XUMHUYECKUE CBOMCTBA, MOJIYYECHUE,
MPUMEHECHUE

https://m.edsoo.ru/00ade104

[Ipaktueckas padorta Ne 2 mo teme

bu6mmoreka [JOK

20 «ITonyuenue coONSIHOM KUCIOTHI,
- . https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTB»
Brruucnenus mo ypaBHEeHUSIM
21 XUMHUYECKUX PEaKIIHii, €ClIi OJIUH U3 brbmorexa [TOK
P ’ https://m.edso00.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO6m1ast XapakTepUCTHKA JIEMEHTOB bubmmorexa [IOK
VIA-rpymms https://m.edsoo.ru/00ade64a
ATIOTpOITHBIE MOIU(DHUKALIUNA CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEeHUM bubmioreka [IOK
B Mpupojae. XuMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pOJI, CTPOEHUE, bubmotexa [JOK
¢buznyecKkrue 1 XUMHUYECKHE CBOICTBa https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nUecKne 1 XUMUYECKHE CBOHCTBA brbamorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHYECKHUE pPEaAKINY, JIeXKaLIE B
OCHOBE MPOMBIIIIEHHOTO cIlocoda
26 MOJYYEHUS CEPHON KUCIIOTHI. bubmuorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KAIOIIEH Cpellbl COEAUHEHUSIMU
cepsl
97 BrrunciaeHne MacCoOBOM 40U BBIXO1a bubmoteka [JOK
MPOIYKTa PEAKLIMHU https://m.edsoo.ru/00adec8a
28 OO6m1ast XapakTepHCTHKA SJIEMEHTOB bubmotexa [JOK
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VA-rpynnsl. A30T, pacipocTpaHEHUE
B MpUpoJe, GU3HUECKHUE U
XUMHYECKUE CBOKCTBA

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

AmMuak, ero Gu3n4ecKue u

29 XHMHYECKHE CBOMCTBA, IOJTyICHUE U bubmorexa HOK
» TOTMYH https://m.edsoo.ru/00adf004
MPUMEH CHUE
[IpakTueckas padorta Ne 3 o teme
30 «lTonyuenrne aMMuaka, U3y4eHHE €ro bubmorexa [HOK
_ i > T3V https://m.eds00.ru/00adf180
CBOICTBY
31 A3oTHas KHCIIOTa, € PU3ndecKue u bubmuorexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonbs30BaHUE HUTPATOB U COJIEM
aMMOHHUS B Ka4€CTBE MHUHEPAJIbHBIX
32 o0peHnii. XUMHUYECKOE bubmorera TIOK
yAOOP ’ . https://m.eds00.ru/00adf518
3arpsA3HEHUE OKPYKAIOIIEH CPEeIb
COCIMHEHUSIMU a30Ta
®ochop. Oxcun dpocdopa u
33 (boc:ll))o pHaﬂ KI/ICJ'I((l))Ta (bq)l/};)SI/IEI\COCKI/Ie u bubmorexa [JOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYCHUE
Hcnonbs3zoBanue gpocdaros B
34 KaueCcTBE MUHEPAJIbHBIX yI00pEHUI. bubmuorexa [JOK
3arpsi3HeHue NPUPOIHOMN CpEbI https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYraepon, paciipocTpaHeHHE B
35 npu 1; Ie[ g)mnlzlecxll)de U XUMUYECKHUE bubmorexa LIOK
PHPOAE, https:/m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcuapl yriaepona, ux Gu3ndecKue u bu6moreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruueckre npodieMsl,
CBsi3aHHBIE ¢ OKcuaoM yrieponaa (1V)

37 VYrospHas KHCIOTA U €€ COIU bubmorexa [OK
https://m.edso0.ru/00ae006¢c
[Ipaktuueckas padota Ne 4 o Teme

38 "ITosrydyeHue yriekucioro rasa. bubmoreka LIOK
KavecTBeHHas peakuus Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasbHBIE TOHATHS 00
39 OplleI/I‘-IeCKI/IX BEIIECTBaX KaK O bubmorera LIOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX yriepoaa
40 KpeMHuii 1 ero coeiHeHuUs bubmorexa [OK
https://m.edsoo.ru/00ae080a
[Ipaktueckas padorta Ne 5. Perenue

a1 SKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME bubmmoreka [IOK
«BaxxHelme HeMeTaJlIbl U UX https://m.edso00.ru/00ae0bf2
COEJIMHCHUS
KonTtponpnas padora Ne3 mo reme

42 «BaxxHelmme HeMeTallJIbl U UX bubmiorexa LIOK

https://m.eds00.ru/00ae0el8
COEJIMHEHUS
OO01as xapakTeprucTUKa XMMHY ECKUX
3JIEMEHTOB — METAJLJIOB.

43 MeTtannuyeckas CBSI3b U bu6mmoreka [JOK
MeETAJIIMYECKasl KpUcTaIndecKas https://m.edsoo.ru/00ae103e
pemérka. dusnyeckue cBorcTBa
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAILIIOB. bubmoteka [JOK

DJIEKTPOXUMHUYECKUI P

https://m.edsoo0.ru/00ael1156
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HanpsKeHUH METaJIOB

O61ue criocoObl MoTy4eHus
metayioB. CiiaBel. Beruucinenus mo

45 ABHEHUAM XUMHYECKUX PEAKIIUNA bubmorexa HOK
P peaktui, https://m.edso00.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKUT
MPUMECH
46 ITousiTrie 0 KOPPO3UHU METAIIIOB bubmorexa HOK
pp https://m.edso0.ru/00ael1278
bubmioreka [IOK
47
[lenounbie merauel https://m.edsoo.ru/00ael4b?2
48 OKcuAbl U TUAPOKCHIBI HATPUS U bubmoteka [JOK
KaJIus https://m.edsoo.ru/00ael4b2
49 [{es104HO3EMENBHBIE METAIUIBI — bubmotexa [JOK
KaJIBLIUHA ¥ Mardui https://m.edsoo.ru/00ael5e8
50 Baxuelimme coequHeHNns KaabIUs bubmorexa HOK
e H https://m.edsoo.ru/00ael15e8
51 O000111eHNE U CUCTEMATA3AIHS
3HAaHUH
59 JKEcTKOoCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTueckas padorta Ne 6 mo reme
53 "YKEcTKOCTh BOIBI U METOJBI €6 bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6mmoreka [JOK
54 A
JTOMIHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA OKCHIA H bubmorexa [IOK

THUIIPOKCHUIA

https://m.edsoo.ru/00aelc64
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bu6moreka [JOK

56 Kenezo
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUJIBI M COJIH JKeJe3a bubmotexa [JOK
(1) u xenesza (1) https://m.edsoo.ru/00ae35e6
58 O06o0meHne 1 cucTeMaTH3aIus
3HAaHUH
[Ipaktueckas padorta Ne 7. Permenue
59 SKCHEPUMEHTATIbHBIX 3a/1a4 110 TEME bubmmorexa [IOK
«BaxHelnme MeTajuibl U X https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruncnenus no ypaBHEHHIM
XUMHUYECKUX PEaKIUi, €ClIu OANH U3
50 peareHToB JIaH B U30BITKE WU bubmorexa [IOK
COJIEP)KUT MpUMecH. Brruucienus https://m.edso0.ru/00ae1750
MacCOBOMH J10JIM BBIXO/1a MPOAYKTA
peakuuu
61 O6o0011eHNe U cucTeMaTU3aIus
3HAaHUU
KontponbHas pabora Ned o reme
62 «Baxxneiie MeTasuibl U UX
COCMHEHUS»
63 BeniecTBa u maTepuansl B bubmioreka [IOK
MMOBCEITHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmuorexa [IOK
OKpY’KaroIen cpesbl https://m.edso0.ru/00ae4270
65 Ponp xuMuu B pemenun bubmmoreka LIOK
9KOJIOTUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001IeHNE 1 bubmotexa [JOK
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cucTeMaTu3anys 3HaHUuU

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

67 PesepsHbIii ypok. O6001IeHNE 1 1 bubmmorexa [IOK
CUCTEMAaTH3al1s 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O6001mIeHNE 1 1 bubmuotexa [JOK
cHUCcTeMAaTH3allusg 3HaHUHU https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 8 kiace/ Pymsutuc I'.E., ®enpaman @.1°., AkunonepHoe o0rectBo «M3marenscTBo
«IIpoceerieHue»
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