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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWW K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QenepaabHOM pabdodeil mporpaMMbl
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCIUTAHUS M PpaA3BUTUS OOYYAIOUIUXCS CpEICTBAMHU Yy4e€OHOTO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KiaccaM M CTPYKTYPHUPOBAHUE MO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro MpoLecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayi3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIbHOM JESATENBHOCTH OOYYAIOIIEroCs IO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOW JUisi (hOPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUaJIbHOM €IMHCTBE MHUPA, BAKHYIO
poIb UrparoT (GopMUpyeMble XUMHUEH TPEACTABICHUS O B3aUMOIMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaiu3alliii  BO3MOXKHOCTEW 11  CaMOpasBUTUA |
dbopMuUpOBaHUs KYJIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAIbHOU TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEMH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATILHON JeATeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
colepKaHUsl ~ ydeOHOro TMpeaMeTra, KOTOPbIA  SBJISETCS  IEJaroruyecku
aJanTHPOBAaHHBIM OTpa)K€HHEM 0a30BOM HAyKHW XMMHH Ha ONPEJCIEHHOM dTarle eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHu4eCKON XUMHUH.

CtpykTypa comepkaHusi IPOrpaMMbl 1O XUMUU C(HOpMUpPOBaHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peakiuu. OO0e OATHU CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl [0 TMPUHITUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN
Pa3HOTr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUEHHS O CTPOECHUU aTOMa U XUMHUYECKOMN CBSI3U;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K JIpyromMy, BBITIONHAS (PYHKIIUKW OOBSCHEHUS W MPOTHOZUPOBAHUS
CBOWCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTUUECKOIO MPUMEHEHUS U TOJTYyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHUU  CHOCOOCTBYeT  (OPMHPOBAHUIO
MPEJCTABJICHUS] O XUMHUYECKON COCTABJISIONICH HAyYHOW KapTHHBI MUpA B JIOTHUKE
e€ CHCTEeMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
METOJIaM TO3HaHUS B Hayke. M3ydeHue XUMHUM MPOUCXOAUT C IPUBJICYECHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«bunonorus. 5—7 knacce» U «PuU3MKa. 7 KIIACC».

[Ipy wu3ydyeHUH XUMHH MPOUCXOAUT (PopMHpOBaHHE 3HAHUK OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUW — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
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 aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
O0y4aroUMXxcss K CaMOCTOSTENbHON MO3HABaTEIbHOM JAEATeNbHOCTH, HAYYHBIM
METOJIaM TO3HaHUsI, (POPMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATETHLHOCTH, MO3HAHUS U CAMOMNO3HAHUSA, KIIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanne o0mel (QYHKIMOHAIBHOM UM  €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKpYKaroUIero MUpa, MCHOJb3Yysd 3HAHUS U OMNBIT, MOJYYEHHBIE MPU H3YUYECHHUH
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y o0Oy4arommMxcsi TyYMaHUCTHUYECKMX OTHOILIEHUM,
NOHMMAaHUS [EHHOCTH XHMHYECKUX 3HAHUH JJs BBIPAOOTKH DKOJOTHYECKH
1e1ecO00pa3HOro TMOBeNeHUsT B OBITY M TPYAOBOM JEATENBHOCTH B IENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWISI M HAMpPaBICHHOCTU AalbHEHIIEro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaniseT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIelo), B 9 kiacce — 68 4acoB (2 yaca B HE/IEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

IIpenmer xumuu. Posib XMMHUM B )KM3HU 4Y€JIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOmax Mo3HaHUS B XUMUHU. YHCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

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

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTMHEHUM.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOUN MOCYJ0i, MpaBwiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu oOpamieHus ¢ Ja0opaTOpHBIM 000PYTOBaHWEM, U3YYCHHUE W OIMCAHHE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMS BOJIbI) U XMMHUUYECKHX (TOpEHUE CBEYH, IMPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, pa3ioxKeHHe THAPOKCUIA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIOCOOOB pa3/iefieHusi CMECei: C MOMOIIbI0 MarHuTa, (pUILTpOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOACHHWE W  ONHUCaHWE  pe3ylIbTaTOB  IPOBEACHHS  OIIBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — 3jieMeHT U mpocToe
BemecTBO. Haxoxmenue kucimopoma B Tpupone, (U3MYECKHEe W XUMUYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYCHUSI KHUCJIOpOoJla B JlabopaTopuM U MpOoMbINIeHHOCTH. Kpyrosopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil 3PpeKkT XUMUYECKON pEeaKuu, TEPMOXHUMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemiecTBo. HaxoxaeHnue Bomopona B
npupone, (QU3NYECKHMe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacellieHHble ¥ HEHACHIIIEHHBIE PacTBOpBHI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BelllecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOAbL. OCHOBAaHUSI.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanuss Heopranuueckux coenuHeHuid. Oxcuapl. Knaccudukanus
OKCHJIOB:  coyieoOpa3yrommue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) W
HecoseoOpasyomue. HomeHknarypa okcuaoB. @PuznueckMe W XUMHYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HoMmeHkiarypa ocHoBaHuii. Duznueckue U XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comn. Homenknatypa coneil. @u3nyeckue U XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEJIETICHUE COACP/KAHUS KUCIOPOIa B BO3AYyXE, MOIYyYEHUE,
coOupaHnue, pacrmo3HaBaHWE W H3YYEHHE CBOMCTB KHCIOpOJa, HAOII0ACHHE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpaiieHuss ropeHus (moxkapa), O3HaAKOMJICHHE C oOpasllaMd OKCHAOB H
ONKMCAHME WX CBOWCTB, MOJY4YEHUE, COOMpAHHE, PACIO3HABAHUE U H3YyYEHHUE
CBOMCTB BoAopoja (ropeHue), B3aumomelictBue Bomopona ¢ okcumom meau (Il)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pPa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOU
MacCOBOM JI0JI€W PACTBOPEHHOTO BENIECTBA, B3aMMOJIEUCTBUE BOJbI C METALIAMHU
(HatpueM © KajmbuHeM) (BO3MOXKHO MCIIOJIb30BAaHUE  BUIECOMATEPHAIIOB),



UCClIeIOBaHUE O0pa3lOB HEOPraHMYECKMX BEUIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/ICHNE N3MEHEHUS OKPAcKU MHAMKATOPOB B pacTBOpax KHUCIOT U ILIEJI0YeH,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
SKCIIEPUMEHTAJIBHBIX 3a/1ad N0 TeMe «BaxkHellne Kiaccbl HEOPraHWYECKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBble TOMBITKM KIACCU(PUKALUA XUMUUYECKHX 3JeMeHTOB. Ilonatue o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEbHbBIE METaJlIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  Koporkomepuomnas ¥ JUIMHHONEpUOAHAs  (HOPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M30Tonbl. DneKTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XMMHUYECKHUX  3BJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — y4yéHbli u
rpaXKJaHuH.

Xumuueckass cBa3b. KoBajeHTHas (MmOJsipHass M HENOJsIpHasl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHHE O0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJEHCTBUE
TUAPOKCUJA IMHKA C pacTBOpaMH KHUCIOT M IEJIOYel, MPOBEACHHE OIIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpEeIMETHBIX CBA3CH IMPU HM3YYEHUM XHUMUM B 8 Kiacce
OCYIIECTBIIICTCS 4Yepe3 MCIOJb30BaHME KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaYYHbIC MOHSATHS: HAay4HbIM (DaKT, TMUMOTE3a, TEOpHs,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

duszuka: marepus, aroM, D3JIEKTPOH, MOPOTOH, HEWUTPOH, HOH, HYKJIHU],
W30TOIIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUYECKUN 3apsiJl, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUM CBOWMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kalus, KaIbIUSI W UX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUIIA KPUCTAJLUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBS3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIuioBoMy 3(deKTy, Mo
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). IK30- U IHIOTCPMHUUYCCKUE PEAKIIUU, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsitue o ckopoctH Xumudeckol peakuuu. IloHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HA CKOPOCTh XUMHYECKOW PEAKIHUU W TIOJ0KECHUE XHUMHYECKOTO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEILHBIC  PEaKIIMU,  JJICKTPOHHBIM  OajiaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMl €  MCHOJb30BAHUEM  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 noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAlIEHHbIE WOHHBIE ypaBHEHUsA peakuuid. CBOICTBAa KHCIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa M ajmMasza), CIOKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, IMPOLECCA JHUCCOLMAIMU KHUCJIOT, IIEJIOYEd U COJel
(BO3MOXKHO  HMCHOJIb30BAHUE BHJICO MaTEpUATIOB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BBIJCICHUE Tas3a, O0Opa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUN
(ropeHue, peakiuu pasjoKEeHHs, COSIUHEHHs), PACIIO3HABAHNE HEOPTaHMYECKUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHrne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XMMHMYECKHE CBOWCTBA Ha TMPUMEpPE  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YeJOBeKa. BakHeWline XJIOpuabl U HX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPO/a U CEPhbl. AJUIOTPONHBIE MOJUPUKAIIUN KUCIOPO/Ia
U cepbl. XUMHYEeCcKue cBocTBa cepbl. CepoBOAOpOJ, CTpoeHUE, (hU3MUECKUue U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
NpeACTaBUTENs KJlacca KHUCIOT | crenuduyeckue). XUMHUECKUE peakIiuu,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. Haxoxxnenue cepbl U €€ COCIMHEHUM B mpupojie. XUMHUYECKOE
3arpsi3HEHUE OKPY’KaIoIIed Cpellbl COCIUHEHHUSIMU cepbl (KUCIOTHBIE JOX/IH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OO6mast xapaktepuctuka saeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dusnueckre u XuMUIeCKe cBoricTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
dbusznueckre U XUMUYECKUE CBOMCTBA, MOTyYeHne u npuMenenne. Colm aMMOHHS,
uX QU3NYECKHE U XMMUYECKHE CBOMCTBA, MpuMeHeHrne. KauecTBeHHas peakiys Ha
MOHBl aMMOHHS. A30THas KHCIIOTa, €€ TMoJydyeHue, (PU3NYecKrue U XUMHYECKHUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIbHBIX
yno0peHunii. XUMUYECKOE 3arpsIi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE JOX[HW, 3arpsa3HEHHE BO31yXa, MOuUBbl M BOJOEMOB). Docdop,
aitorponHeie Monupukanuu dochopa, PuU3NYECKUE W XUMUUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 3y1eMeHToB IVA-rpynmnbel. OcCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEepHbIE  CTEMEHW  OKHUCJICHHS.  YTJEepoja,  aUIOTPOIHBIC
MoauUKAIMKM, PACIpPOCTPaHEHHE B MpUpONe, (U3MYECKHE W XHUMHUYECKUC
cBoiictBa. Ancopoums. Kpyropopot yriepoaa B mpupozae. OKCcuapl yriepoaa, ux
dusnueckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIC OPTaHHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekrt. YronpHas KUcCiIoTa U €€ cosid, uX (PU3NUeCKue U XMMUUECKHUE CBOWCTRA,
nojiyueHue u mnpuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHaUambHBIC TOHITHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCTMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH, 3TaHOJI, TJIUIEPUH, YKCYCHAas KUCIIOTA).
[IpuponHble HMCTOYHWKUA YTIAEBOAOPONOB (yroib, MPUPOAHBIA Ta3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIECTBAX: JKMpaX, OenKax, YyriieBojax — U Ux
poidM B OKM3HM UeNIOBeKa. MarepuanbHOEe €IUHCTBO OPraHMYeCKHX U
HEOPraHUYECKUX COCTUHEHUHN.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B TIPOMBIIIUICHHOCTH. BajkHEeWIIMe CTPOHWTENLHBIE MaTepHaNbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHre 00paslloB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJSIHOW KHCIOTBHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaxaronue (U3NUECKUEe U XUMHUYECKHE CBOMCTBa
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0paslamMy XJOPHUAOB (TaJOT€HUIOB), O3HAKOMJIEHHE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHON peakIui Ha Cynbdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBOWCcTBaMH a3oTa, (ochopa M HUX coequHEHU (BO3MOXKHO HCIIOIb30BAaHHUE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
cobupanue, pacrno3HaBaHWE M M3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHUE
KAueCTBEHHBIX PEAKI[Mi HAa MOH aMMOHHUA U (ocPaT-uoOH U U3yUYECHHE NMPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTAUTMYECKUX PEmETOK anmasza, rpaduta, (QyliepeHa, O3HAKOMIICHUE C
MPOLIECCOM  aICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJIEKHCJIOTO Ta3a, MpOBEIECHNE KAYECTBEHHBIX pEaKlnii Ha KapOoHAT U
CWIMKAT-UOHBl M M3yYE€HHE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OOmrast XxapakTeprucTUKa XUMUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenaeneeBa u crpoeHus: aToMoB. CTpoeHre MeTaJloB. Merajuinueckasi CBsI3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HanpspkeHu MetaiioB. Ou3nyeckne ' XUMUYECKHE CBOMCTBA MeTayuioB. OOmme
crnocoObl ToNlydeHHs] MeTayuioB. [loHsATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

[Ilenounsle MeTamibl: MojiokeHUE B llepuonnyeckoil cucteMe XMMUYECKUX
anemeHToB J[. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B NPUPOJE.
dusnueckre U XUMUYECKUE CBOICTBA (Ha mpuMmepe HaTpust U Kanus). OKCUIbI U



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MarHuid W KaJlbLUMW: TMOJOKEHHE B
[Iepuoanueckor cucreMe xumudeckux siaeMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kene3o: monoxenue B llepnoanyeckoit cucteMe XUMAYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xxenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMyd METAUIOB W CIUIABOB, WX (DU3UUYECKUMHU
CBOMCTBAMH, H3Yy4YE€HHUE  pE3yJbTATOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAaHUE CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS KEJIE€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOEHUE U OMKCAHUE MPOLIECCOB OKPAIIUBAHUS
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJUIBl U KX COCTUHEHUS.

XuUMHS M OKPYKAK0IIaA 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
KOHIIeHTpatus BemiecTs, nainee — [1J1K). Ponb xumuu B pelieHuu 3KOJIOTUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

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

Mesxcnpeomemnnie ceasu



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAaYyYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHHTE3, KiIaccuukaius, TMepUoIUYHOCTh, HAOIOICHHE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

@dusuka: marepus, aroM, 3JIEKTPOH, MOPOTOH, HEWUTPOH, WOH, HYKJIHUJ,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKHM 3apsii, MPOBOJIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
pemi€rka, CIjiaBbl, (PU3NYECKUE BETUUYMHBI, €AMHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

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

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI 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 JESATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JluyHOCTHBIE ~ pe3ydbTaThl  OTpaXXalOT  TOTOBHOCTb  OOYyYarolIUXcCs
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O0 OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX M OTKPBITUSIX MHUPOBOM U OTECYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpPa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOW W JPYyrux  BUOAX
NEeSATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAESATEIBHOCTH IPHU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE M IIOCTYNIKA CBOMX TOBapUIIEH C IO3ULNHU
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH M COCTABJISIONIUE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBS3IX YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHUBBI, HAIIPABICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJIUMBIEC I OOBSICHEHHMS HAOIOJaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypol, JOCTYNMHBIMU TEXHUYECKUMH CpEJICTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  caM0OOpa30oBaHHUIO, IMPOEKTHOM U HCCIEAOBATEIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEIHBIX MPUBBIUCK (YIIOTPEOJICHUS aIKOTOJIsI, HAPKOTHKOB, KYPCHHUS),
HEOOXOAMMOCTH COOJIIOJIEHUSI TMpaBWil O€30MacHOCTH TpU  OOpaleHUH C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHWUW TI0 XWMHH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
MHTEPECOB U CIMIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCHOHATBHON NESITEILHOCTH U Pa3BUTHSA HEOOXOMMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKHU IIeIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOYHHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY U TICHXMYECKOMY 370pOBBIO, OCO3HAHHE ILIEHHOCTH COOIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YrPOXKAIOIIKUX 37JOPOBBIO U JKU3HH JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble MPH NU3YYCHUH XUMHH, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBINIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IMTO3HABATEIHLHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranpeaMeTHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
NPUHIIKII, TUTIOTE3a, (DaKT, CUCTEMA, MPOIIeCC, IKCIEPUMEHT U JIPYroe.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX YYCOHBIX MpeaMeTax W TO3BOJITIOT 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 CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH JJIs1 KIACCH(PUKAINMK XUMUYECKUX BEIIECTB M XMMHYECKUX DPEaKITUH,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIpOlLECCe TO3HAHUA TOHATUS (MpPEeaMETHbIE U
METaNpeIMETHBIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJIEIU, UCTIOIL3YEMbIC B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX NPEACTABICHUN BBISBIATh U XapaKTEPU30BATh CYLIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CJICJICTBEHHBIE CBSI3M U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCaX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI JJisi (OPMHUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

MPUOOPETEHHE OMNbITa MO IUIAHWPOBAHUIO, OPTaHU3allMd W TPOBEIACHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJOM Ipollecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIEA0BAHUSA, COCTABIATh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIApHAsT  JIUTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUUYECKU OIICHHWBATh IPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIs1 BBINOJIHEHUS
y4eOHBIX U MMO3HABATEIBHBIX 3a/1a4 OMPEACIEHHOTO TUIIa, MPHOOPETEHNE ONbITa B
001acTH  MCIMOJb30BaHUS  HUH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUTIOCTPUPOBATh pELIaeMble 3aJladyll HECIOXKHBIMU CXEMaMH, JuarpaMmMamy,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO34WCTBa M TPAHCIOPTa HA COCTOSHHUE OKPYXAIOLIEH MPHUPOIHOM
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyLIECTBY  OOCyXJIaeMOW  TeMbl, (OpPMYJIHUpPOBaTH CBOU  MPEIJIOKECHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATH  TOJIYYCHHBIE  PE3yNbTaThl  MMO3HABATEIbHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHHS Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JICWCTBUHM, ONpEJEICHHEe KPUTEPHEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPHU HEOOXOAUMOCTU KOPPEKTHUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MO3HABATEJIbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBIISATb WM KOPPEKTHUPOBATH
MPEIOKEHHBIA  AJITOPUTM JIEVCTBUU TMPU BBITOJHEHUH 3aJaHUM C Y4ETOM
MOJTy4EHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yibTara 3asBICHHON I€JIM, YMEHHE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COZIEpaHMsl, YCTaHOBIEHHOTO MJaHHOW (QenepanbHOil pabodeil mporpaMMoii,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
HNEATENIBHOCTA [0  MOJIYYEHUIO HOBOI'O  3HAHUA, €ro HMHTEPIPETaLUu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEILIECTBO, CJOKHOE BELIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON (P PEKT peakinu,
AIpO aTOMa, JJIGKTPOHHBIM CJIOM aroma, aToMHas OpOUTallb, paanycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATHh B3aWUMOCBA3b OCHOBHBIX XWMHWYECKHUX MOHITUA U
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCNOJIb30BaTh XHMHUYECKYI) CHMBOJIMKY [JIi COCTaBJeHUs (opmyi
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCIEHUS  JJEMEHTOB B  OWHApPHBIX  COCIMHEHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEICIEHHOMY KJIACCY COCAWHEHUU IO
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHUE NEPUOANYECKON 3aBHCUMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBbl XUMHUYECKUX DJJIEMEHTOB: pa3iMyaTh TMOHATUA «TJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynna)», maneie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MenzaeneeBa» ¢ YHCIOBBIMM XapPaKTEPUCTUKAMHM CTPOCHHUSI AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps[l siipa, OOIIee YUCIIO AIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKUE PEAKIUU (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIMH
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATHh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCISITH OTHOCHUTEJBHYK) MOJIEKYJSIDHYIO M MOJBSIDHYKO  MAaccChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEMHEHNS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIBbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, O0OOIIEHUE, CHUCTeMaTU3alNIo, KiacCu(uKaiuio,
BBISIBJICHUE IPUYUHHO-CIEICTBEHHBIX CBS3€H — JUIsI M3yYEHHs CBOWCTB
BEUIECTB U XMMHUYECKMX pEaKlHi, €CTECTBEHHO-HAyYHbIE METOJbI
NO3HaHUsSI — HaOJIOJEHHE, U3MEpPEHHE, MOJEIMPOBAHUE, IKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTh  XMUMHYECKHME  SKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xoHIy oOyuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUYAIOIIUXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BaJIEHTHOCTh, DSJEKTPOOTPUIATEILHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKiui, MOJb, MOJIPHBIA  OO0OBEM,  pacTBOpP,  DAJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE DPEAKIUH,
OKUCIIUTEIb,  BOCCTAHOBUTENb,  OKHCIEHWE W  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lInyecKas), KpUCTaUIMYecKas pemérka, KOppo3usi METaJUIoOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX MOHATHU U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY [UJII COCTaBJCHHUS (Qopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OTPEEATh BAJIEHTHOCTh U CTENEHb OKUCIICHUSI XUMUUYECKUX 3JIEM EHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, HWOHHAsg, METaJUIMYecKasi) B HEOPraHHMYECKUX
COEIMHEHUAX, 3aps]l MOHA MO XUMUYECKON (popmyle, XapakTep cpeabl B
BOJHBIX PACTBOPaX HEOPraHUYECKUX COCIUHEHUM, TUN KPUCTATUIMUYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAHHME: OMNUCHIBATH M XapaKTEPU30BaTh
tabymmunyro dopmy [leprmomnyeckoit CUCTEMBbI XMMUYECKUX DJIEMEHTOB:
pa3nuyarh MOHATUS «IJaBHas mnoArpymnmna (A-rpynmna)» M «mododHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPhIE HMECIOTCI B IIEPUOAMYCCKOM TabauIe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsa  sijapa, oOIee YHCIO JJIEKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWMCTB AJIEMEHTOB U MX COEAUHEHUH B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJIOXHBIX BEIIECTB, TMOJTBEPKIas OIMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMEHa, YypaBHEHHUS PEAKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJBSIPHYKO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOAUTH PacuEThl
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOnrofaTh  MpaBWia  TMOJIb30BAHUS XUMHYECKOW  TMOCYIOM U
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHHI0O W COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOAWTh  PEAKIIMH,  IOATBEPKIAIOMIMEC  KAYECTBEHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PaclO3HABATh OINBITHBIM MYTEM XJIOPHUI-, OpPOMUI-,
uonua-, kKapooHar-, ¢ocdar-, CUIMKaT-, Cyiab(dar-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YUYCHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTH OCHOBHBIE OIEpaIlii MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MIPUYMHHO-CIICJICTBEHHBIX CBSI3CH — IS M3y4eHUsS CBOWCTB BEIICCTB M
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJII0JICHUE, M3MEPEHHE, MOJACIMPOBAHUE, SKCIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoaunuyecTBO yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpamMMbl Bcero Konrpoanubre Hpakrueckue oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 5 bu6moreka [JOK
MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YyeJnoBeKa
12 BemecTBa n xumuueckue 15 1 bubmumoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. ITonsitue bubmoreka [IOK
2.1 6
00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonsitue o kucnorax 8 1 but6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [ToHsiTHE 00 5 1 1 bu6moreka IIOK
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHEIE KJIaCCHI 11 1 1 bu6moreka IIOK
HEOPraHWYEeCKUX COeMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aroma
XUMHNYecKas CBSI3b. BuG 10K
NOJIMOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAHOBUTEIBHBIC PEAKIINHI
bu6moreka [IOK
n 1
TOro 1o pasaeity > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41837c
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
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS T CCOLIMAIUS. 8 1 1 bubmmorexa [{OK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX 4 1 bubmmoreka [{OK
' sanemeHnToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTUKAa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [TOK
' PYHIBL -€p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A30T, pochop u ux 7 1 bubmorexa [JOK
' PYITHEE ’ P https://m.edso0.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemenToB [VA-rpynmel. Yriaeposa u 8 1 2 Bu6mmorexa [IOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Hroro no pasaeny 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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
A 7 4
3 Obmme CcBOACTEA METALIOB https://m.edso0.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' o p https://m.edso0.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 Enbmorexa HOK
p p https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nupposbie
n/n Tema ypora Bcero Konrpoapitbie | - Hpakririeckie u3ydeHus | oOpasoBaTe/ibHbIE
padoThI padoThI
pecypchbl

1 IIpenmet xumun. Poibp XuMHH B )KU3HU 1 bubmmoreka LIOK
yesioBeka. Tena u BeniecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTe 0 MeTOaX MTO3HAHUS B XUMHUHU 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna

3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 bubmmorexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITOCOOBI 1 bu6mmoreka [JOK
paszesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2

) «Pa3nenenue cmeceil (Ha mpumepe 1 brbamorexa [IOK

. https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»
bubmioreka [IOK

6 ATOMBI I MOTICKY bl 1 https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 brmmorexa [IOK

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 MOCTOSHCTBA COCTaBa BEIISCTB.

bu6mmoreka [JOK
10 Xumuueckas popmyiaa. BaaeHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOcHTeNbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYIECKOT' O bubmioreka [IOK
3JIEMEHTa B COEIUHCHUU https://m.edsoo.ru/ff0d350c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
MomnsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XumMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku ¥ ycnoBUSI IPOTEKAHUS bubmmorexa [IOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenus konmuecTsa, Macchbl
17 BEIIECTBA MO YPAaBHEHUSIM XUMUUECKUX brbmorexa [TOK
- . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanus XUuMUIECKUX PeaKIuid
18 (coenuHeHUs1, pa3JIOKEHUS brbmroreia LIOK
! P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOEUCT 0606y eHHUE 1 bubmioreia LTOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
20 Kontponphas pabora Nel o reme bubmuoreka LIOK
«BemiecTBa 1 XUMHUYECKHE PEAKITIN https://m.edso0.ru/ff0d4290
21 Bosnyx — cMech razos. Cocras bu6mioteka LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e



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

npocroe BemecTBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIopoa (peakuu OKHCIEHUS bubmorexa [OK
TIOpOAd (peakdt g ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0bI oJTyueHus! KUCI0po/a B
23 nabopaTOpUU U MPOMBIIIJICHHOCTH brbmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopona
TennoBoi 3¢dekT XuMuIecKou
24 peakiuu, MOHATHE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YpaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TommuBo (HETh, Yrojib U METaH).
25 3ar XSHCI§H€¢;O3 y:(a CIOCOOBI Zro bubmorexa [JOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «[lomy4enue u cobupanue Kuciopoaa bubmmorexa [IOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHE ero CBONCTBY»
97 Bonopon — 35eMeHT u mpoctoe bubmmotexa [IOK
BemecTBo. Haxoxaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bozopoaa. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 II
OHITHC O KHCHOTAX 1 cOIX https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHS BOIOPO/IA B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktueckas padorta Ne 4 mo Teme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue BOA0Opoaa,

H3Y4YEHHUE €ro CBONCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIHMYECTBA
33 BEII[ECTBA T'a3a M0 €ro N3BECTHOM bubmiorexa LIOK
. N Y https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIK 00 BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA brbmorexa [TOK
P , peaiH . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3znyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuii. [loHsiTHE 00 bu6mmoreka [JOK
MHIMKaTOpaxX https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopuTens. HachineHHubie
37 u HI;HaCBIpeHHBIIC) aCTBOPBI MH:ICCOBaH bubmmorexa [IOK
N P PRI https://m.edsoo.ru/ff0d5b40
JIOJIsI BEI[ECTBA B PaCTBOPE
[Ipaktueckas padorta Ne 5 mo teme
«IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
38 .. . .
OIpeeNEHHON MacCOBOM J0JIel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KJIacCupUKaims, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITony4yenue 1 XuMHU4YECKHE CBONCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kiaccupuranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Toyuenue u XuMHu4YecKe CBOMCTBA bubmuoreka LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxanus, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XuMH4YECKHE CBOWCTBA bubmmotexa [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPa,

46 CHOCOéBII)HOJ'I q)eHI/Iﬂ XI/IMI/I:Z(I:)KI/IG bubmorera IIOK

. Y ’ https://m.edso00.ru/00ad9474
CBOICTBa
[IpakTuueckas padorta Ne 6. Perenue

47 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«OCHOBHBI€ KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIIMH CHUIN

48 I'enernueckast CBSI3b MEX1Y KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edso0.ru/00ad9a50

bu6mmoreka [JOK

49 O06o001IeHEe U CUCTEMATH3AIUs 3HAHMI

m 1 https://m.edso0.ru/00ad9ch?2
KonTtponbsnas padora Ne3 mo reme
50 "OCHOBHBIE KJIaCCHl HEOPraHUYECKUX bubmorexa TIOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUM
[lepBbie MONBITKY KJIaCCU(PUKALIUH
51 XHMHYECKHUX 3JIeMEHTOB. IlorsaTue o bubmorexa [HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepnoanueckuii 3aK0H U
bu6moreka [JOK
52 [Tepuonuueckas cucTeMa XUMHY ECKHX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. MeHneneeBa
b K
53 [Tepuoapl, rpymnmbl, HOATPYIIIBI nommorexa I10

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 snep. M3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J1011e1<u BuGmiorexa LIOK
55 aToMOB 35ieMeHToB [leproauueckoit
https://m.edsoo.ru/00ada6hbc
cucremsbl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepponnueckoro 3akoHa aJis
57 pa3BUTUS HAyKH U nipakTuku. 1. W. bubmuorexa [IOK
MenneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DJIEKTPOOTPULATEIIEHOCTh ATOMOB bubmotexa [JOK
XUMHYECKUX DJICMCHTOB https://m.edso00.ru/00adaab8
bu6moreka [JOK
59 HonHas xuMuieckas cossb https://m.edsoo.ru/00adac34
KoBasieHTHas nossipHas XuUMH4YeCKast bubmmoteka LIOK
60
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenmonsipHasi XuMHU4ecKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 Crenettb okucieHIA https://m.edsoo.ru/00adae28
63 OKHCIINTENBbHO-BOCCTAHOBUTEIIbHbIE bubmmorexa [IOK
peaKkuuu https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTtponwsnas padora Ned o teme bubmotexa [JOK
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«Ctpoenue atoma. XUMUYECKasi CBSA3b»

https://m.edso0.ru/00adb486

66 PesepBHbIii ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHUCTEMAaTH3aIlUs 3HAHUHU https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE 1 1 bubmotexa [JOK
cUcTeMaTh3aIus 3HaHUM https://m.edso0.ru/00ad9ch?2
68 Pe3epBHblii ypok. O600611eHNE U 1 bubmmotexa [IOK
CHCTEeMaTH3aIlus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Ieprognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 bubmmorexa [IOK
XUMHYECKuX sjieMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmorexa [JOK

) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmoteka IJOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMudueckoi ¢BSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAIIMYECKUX PEMIETOK https://m.edsoo.ru/00adbact
Kontponbsnas padora Nel mo reme

5 «IToBTOpEHUE U YrIyOJIeHUE 3HAHUMA 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca

6 Knaccuukanus XumMmmuaeckux 1 bubmioreka [IOK
peaKuuii Mo pa3IMuHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTe O CKOPOCTU XMMUUYECKOU

7 eakuu. [IoHATHE O TOMOTI€HHBIX U 1 Bubmorexa IOK
P ' https://m.edsoo.ru/00adbe9a
reTepOr eHHbIX PEeaKIUAX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHHU.

bu6mmoreka [JOK
8 @akTopsl, BIUAIONME HA CKOPOCTh 1

XUMHYECKON pPE€aKknuun 1 MOJIO0KEHUEC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XHUMHUYECCKOI0 paBHOBECUSA

OKHMCIIUTEIBHO-BOCCTAHOBUTEILHBIC

bu6moreka [JOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teo DIIEKTPO ecKo
10 HCS(I;I HI/I;I H;pcj;iff{ile u (I:/Ina6me bubmorera TOK
s HHATHIH. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 Hounble ypaBHEHUS peaknil bubmorexa HOK
P bearh https://m.edso0.ru/00add448
XUMHAYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmorexa HOK
pu https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTHUECKOM TUCCOIIUALINH
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 peacTaBIICHU 00 Bubmorexa IOK
pel . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECCKOMN TUCCOIUAIINH
14 IlonaTue o rugponnse comueit bubmrorexa ITOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHNe ¥ CHCTeMaTH3AIUS bubmotexa [JOK
3HAHUH https://m.edso0.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Pemenne 3xcriepruMeHTaIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3agauy
KonTtponbsHas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOLIUALIUS Bubmiorexa IOK
p A HHALHA: https://m.edso0.ru/00addecO
XUMHUYECKHUE PEAKIIMH B PACTBOPAX)»
OO6m1ast XxapakTepUCTHKA Tajor eHOB.
18 XUMHUYECKHE CBOMCTBA HA IPUMEPE bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposonopoa. ComnsiHasi KUcCoTa, bubmuorexa [IOK
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XUMHUYECKHE CBOMCTBA, MOTyYCHHE,
MpUMEHEHHUE

https://m.edso0.ru/00ade104

[Ipaktueckas padorta Ne 2 mo teme

bu6moreka [JOK

20 «ITonyuenue cCoNSIHOM KUCIOTHI,
7 o https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX eaf}clpnﬁ €CJIM O/IH U3 brbmorexa [TOK
PEAIIIIL, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO6m1ast XapakTeprCTHKA JIEMEHTOB bubmmorexa [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKALIUU CEPBI.
93 Haxoxnenue cepbl U €€ coequHEHUI bubmotexa [JOK
B IIpupojie. XUMHUYECKHUE CBOICTBa https://m.edsoo.ru/00ade64a
cepsl
CepoBo10po/1, CTpOCHUE, bubmoteka IJOK
24 .
(bu3NYECKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuapl cepol. CepHasi KUCIOTa,
25 ¢busnyecKrue 1 XUMHUYECKHE CBOICTBA butmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUECKHE peakiuy, JIeKalue B
OCHOBE MPOMBIIIIEHHOTO CcIToco0a
26 MOTYYEHUS CEPHON KUCIIOTHI. bubmmorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIIel cpeapl COeNNHEHUSIMU
cephl
97 Beraucnenne MaccoBoi 10 BIXOAA bu6mmoreka [JOK
MPOAYKTA PEAKLUN https://m.edsoo.ru/00adec8a
28 OO0mras XxapakTeprcTHKa JIEMEHTOB bubmorexa [IOK
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VA-rpynnel. A30T, pacipocTpaHEeHue
B IIpUpOC, PU3NYECKUE U
XUMHYECKUE CBOKWCTBA

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

AmMHak, ero Gu3n4ecKue u

29 XHMHYECKHE CBOMCTBA, MOJTYyYCHUE U bubmorexa [JOK
> TTOTYA https://m.edso0.ru/00adf004
MIPUMEH CHUE
[IpakTueckas padorta Ne 3 o teme
30 «[Tonyuenne aMMuaka, U3y4eHHe ero brbmorexa [TOK
. - MY https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KHCIIOTa, € PU3nYECKHe U bubmuorexa [IOK
XUMUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHUS B Ka4ECTBE MHHEPAITBHBIX

32 no00peHnii. XUMHUYECKOE bubmorexa HOK
YAOOP ) . https://m.eds00.ru/00adf518
3arpsi3HEHHUE OKPYXKAIOIIEH CpeIbl
COCMHEHUSIMH a30Ta
Dochop. Oxena pocepopa u

33 (bocg)o pHaSI KI/ICJ'I((i))Ta q)(prI)3HEI\e]:)CKne u brbamorexa [IOK

p L https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonbs3zoBanue gpocdaros B

34 KauecTBE MUHEPAJIbHBIX y100peHui. bubmmoreka LIOK
3arpsi3HeHue NPUPOJAHOMN Cpebl https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYraepon, paclipocTpaHEHNE B

35 pu I()) e g)mﬂiecxie 1 XUMUYECKHE bubmorexa [TOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcunel yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMHUUYECKHE CBOIMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKOJIOruyeckrue npodieMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV)

37 VYronbHas KUCIOTA U €€ COJIU bubmorexa [JOK
https://m.edso00.ru/00ae006c
[IpakTueckas padorta Ne 4 mo reme

38 "ITosrydyeHue yriekucioro rasa. bubmmoreka LIOK
KauecTtBeHHas peakius Ha KapOoHaT- https://m.edso0.ru/00ae027e
noH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
https://m.edso00.ru/00ae054e
COCIMHEHUSIX yIiepoja
40 KpeMHuii 1 ero coenrHeHus bubmioreia LIOK
https://m.edso0.ru/00ae080a
[IpakTueckas padorta Ne 5. Permenue

a1 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«Baxkuenmme HeMeTaJlJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KonTtponbnas pabora Ne3 o reme

42 «BaxkHeunmme HeMeTaJlIbl U UX bubmorexa TIOK

https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO6m1ast XapakTeprCTHKa XUMUYECKHUX
3JIEMEHTOB — METAJLJIOB.

43 MeTtammyeckas CBSI3b U bubmoteka [JOK
MeTaJUIMYecKasi KpUCTAJUINY €CKas https://m.edsoo.ru/00ae103e
pemérka. dusnyeckue cBOKWCTBA
METaJJIOB
XUMHUECKHE CBONCTBA METAIJIOB.

44 DNEKTPOXUMHUUYECKHUH psJl bubmmorexa [IOK

HaIIpSHKCHUN METaJlIoB

https://m.edso0.ru/00ael1156
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O61ue criocoObl MoNTy4eHus
metajuioB. CruiaBel. BerduciieHus 110

45 YPaBHEHMSM XMMHUYECKUX PEaKIUil, Bubmiorexa LIOK
https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COJACPIKUT
MpUMECH
46 [Tonatue o KOppo3un METAIIOB butmmorexa [IOK
https://m.eds00.ru/00ae1278
bubmioreka [IOK
47 Wenotmsie MeTaIEL https://m.edsoo.ru/00ael4b2
48 OKcuabl U THAPOKCH/IBI HATPUS U bubmuorexa [IOK
KaJns https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeENbHBIE METAILIBI — bubmmorexa [IOK
KaJbLUHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coequHCHUS KaIbIUs bubmorexa TIOK
https://m.edso00.ru/00ael15e8
51 OO6o0011IeHNE ¥ CHCTEMaTH3aIUS
3HAHUM
59 JKEcTKOoCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOBI U METOJIBI €€ bu6amorexa [IOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6mmoreka [JOK
>4 AJIOMHHHIL https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA OKCHIA H bubmorexa [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK

https://m.edso00.ru/00ae1d86
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Oxcuibl, THAPOKCUABI M COJU XKee3a

bu6mmoreka [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O6o0011eHNe U cucTeMaTU3aIus
3HAHUHN
[IpakTueckas padorta Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«BaxHelnme MeTabl U X https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruncnenus no ypaBHEHHIM
XMUMHUYECKUX PEaKIUi, €ClIu OANH U3
50 peareHToB JaH B H30BITKE UJIH bubmuorexa [IOK
COJICP)KUT MpUMecH. Brruucienus https://m.edso00.ru/00ae1750
MacCOBOH JI0JIM BBIXOZa MPOIYKTa
peaxiuu
61 O6o0011eHNe U cucTeMaTH3aIus
3HAHUHN
KonTtponbsnas pabora Ned o reme
62 «BaxkHe#mme MeTaIbl U UX
COCIMHEHUS»
63 BemectBa u Marepuaisl B bu6mmorexa IIOK
[MOBCETHEBHOM KU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmmorexa [IOK
OKpY’KaroIen cpesibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemenun bubmuoreka LIOK
9KOJIOTUYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 Pe3epBHblii ypok. O0001IeHNE U bubmmorexa [IOK
cHUCcTEeMAaTH3allusg 3HaHUHU https://m.edsoo.ru/00ae0d0a
67 PesepsHbIii ypok. O0001ICHHE 1 bubmotexa [JOK
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cUucTeMaTU3alMA 3HAHUU

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

68 PesepBHbIii ypok. O6001IeHNE 1

cUCTEMATHU3alMA 3HAHUN

bubmoteka IJOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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