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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0OIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (denepanbHONM paboueil mporpaMmMbl
BOCIIUTAHUS U C YYETOM KOHLETIIUH MPENoaBaHusl Y4eOHOro npeamMera « XUuMUs»
B 00pa3oBaTeNbHBIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O INENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT 00s13aTeNIbHOE npeaMeTHOe COJIepKaHue,
npeaycCMaTpUBAET pPACHpPECIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIYEeMYHO
MOCJICIOBATEIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKK  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa3oBaHUs, a TaKXKe TPEOOBAHUM K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaroIIerocss MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUU CIY)KUT OCHOBOM Miis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUuaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBINLIICHUS W TBOPUYECKUX CHOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaepkaHHs MPOTpaMMbl MO XUMHUHU cPopMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHW HA OCHOBE TEOPETUUECKUX MPEICTaBICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeacTaBiIeHUN 00 AIEKTPOIUTHUYECKOW UCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IMOJIYUYEHHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAaHHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 kmacce» u «duznka. 7 Kimacey.

[Ipy wW3yueHWW XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XAMHYECKOW HAayKH KaK O0JacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTU YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX TOJTOKEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TMPH HW3YUYEHUU BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUHM B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEI0BATENbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEIUVIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITENbHOM TO3HABATEIBHOM AESTENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MTPHUOOPETEHHUIO 00YUYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONIMX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, IMOJyYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHSTh HMX NpPU pEIICHWU MpoOJeM B TMOBCEIHEBHOW >XHU3HU U
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOmUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
IeJIECO00pa3HOro TOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIECH MPUPOTHOMN CpeIbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHavanbHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbl. XHUMHUYECKHE OdeMeHThl. CHUMBOJIBI XUMUYECKHUX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAdg Macca. MaccoBas J0JisI XUMUYECKOI0 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkue U XMMUYECKHUE SBJICHUs. XUMUUYecKas peakius U e€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX peaKIui (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, IMpaBuiaaMu paboThl B 1abopaTopuu U
npuéMaMu 0OpallieHus ¢ J1abopaTOPHBIM O0OpPYI0BAHUEM, U3yUYEHHUE M OINHCAHHE
bU3MYECKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3nveckux (TUIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUs BOJABI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKaIWBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHHE U
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
Meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHE Keje3a ¢ pacTtBopoM coid meau (1),
M3yYeHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (puIbTpOBaHME,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conv, HaAOJIOJICHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHHUS  OIBITA,
WLTIOCTPUPYIOMIETO 3aKOH COXPaHEHUs MacChl, CO3JaHUE MOJEICH MOJICKYJ
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpoCToe
BemiecTBO. Haxokmenwe kuciopoja B Mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrnocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHcJIopoa B ipupojie. O30H — amioTponHas MoAu(pUKaIUs KUCIOPOoaa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTro 3¢ (deKra, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. KucmoTsl u comnu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenunit. Oxcupasl. Kiaccudukarus
OKCHUJIOB:  cosieoOpasyromniue (OCHOBHBIC, KHUCJIOTHbIe, aMQOTEpHBIE) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Du3MUECKHEe €W XUMHYECKHE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHre oCHOBaHMUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTm MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBCHHUS W
MpekpaiieHus TopeHus (Mokapa), O3HAKOMJIEHHE C oO0pa3laMM OKCHAOB U
ONMMCAaHWE WX CBOWCTB, IOIY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaibllMeM) (BO3MOXHO HCHOJIb30BaHUE BUJIEOMATEPHUAIIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEAKIU{ HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

IHepuognuecknin 3axkon u Ilepuoamyeckas cucreMa XUMHYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00Pa3yrOT aM(pOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepuonnueckoit cuctembl xumuueckux 3mneMeHToB . M. Menneneesa. Ilepuobl
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MeHnneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoandeckoil CUCTEMbl XMMUYECKHX
3JIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus. OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIINXCS CUCTEMHBIMM ISl OTJEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1bI, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonndeckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMs, KalblLHMs U HUX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHIBl XMMHUYECKOW CBSI3H. THUIIBI KPUCTAIIUYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukainus 1 HOMEHKJIATYypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K pAa3Iu4YHbIM KJlacCaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeakIuid Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTENIEHEW OKUCIICHUSI XMMHYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMUMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o xaramuse. [loHsTne 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX  PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. CreneHs auccoruanuu. CUIbHbIE U clIa0ble JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHATHE O TUAPOIIU3E COTEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJIECKTPONPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U coJien
(BO3MOXKHO  WCTIOJIb30BAaHME BHJICO MaTepUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiIoKEHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJibl 1 X COeITMHEHUS

OO6mast xapakrtepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMozeiCTBUE € MeETaJJIaMHM, HEMETajulaMH, IIeJo4aMu). XJIOPOBOAOPOA.
ConsiHass KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHMW3M YeNIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHE B IIPUPOJIE.

O6miast xapakrtepuctuka 3meMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okwuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHUe CBoWcTBa cepbl. CepoBOOpOa, CTpoeHUE, (Ppu3ndecKkue u
XUMUYecKre cBoMcTBa. OKCHIBI CEpbl KaK MPEACTABUTENN KHUCJIOTHBIX OKCHJIOB.
CepHas kmciora, (QuU3HUEeCKHe H XHMHYCCKHE CBOWCTBA (00mmHME Kak
MPEACTaBUTENST Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnw,
JeXalme B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYy4YEHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCA0ThI. COJIM CEPHOM KUCIIOThI, KAYECTBEHHASI PEAaKIHs HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MojyueHue U npuMmeHenre. Conm aMMOHM S,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTpPATOB M COJEH aMMOHMST B KadeCTBE MHHEPAIBHBIX
ynoopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSITMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBbl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u bochopHas kuciora, GU3NIeCKUe 1 XHMUIECKHIE CBOMCTRA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, pPACIPOCTPAaHEHHE B MpuUponae, (U3MYecKue U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yrinepona B mpupozae. Okcunbl yriaepoaa, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1I00aJIbHOTO TMOTEIUICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUcCIoTa U €€ coM, nX (PU3NUYEeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCAUHEHHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHN BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHenne. CoenuHeHuss KpemHus B mnpupoje. OOmme mnpeactaBieHus o0
okcuge kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBILIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacCHOrO HCMOIb30BaHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpakaromue (PU3UYECKHUE U XUMUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOOICHHE Tpoliecca OOyTJIMBaHUS caxapa Mo JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMicTBamMu aszora, ¢ochopa W HUX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTUBOTasa, MojJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNUE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELUIEHUE 3KCIEPUMEHTAIBHBIX
3az1a4 o treme «BakHelne HeMeTaJuIbl U UX COCIUHEHUS)).

MeTanibl M UX COeIMHEHUS

OO6mast XxapakTEepUCTUKA XUMHUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHue meTtamioB. Meramindeckas CBsI3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  psif
HampsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHe CBOMCTBAa MeTauioB. OO0Iue
crocoObl moyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: noJjiokeHue B [lepruoamyeckoi cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaiusi). OKCUIbI U



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3NUeCKue U XUMUYECKUE CBOMCTBA MarHUs
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxOxXJeHHUE B Ipupoae. Pusuyeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUAPOKCUIBLI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHHE  PE3YyJbTAaTOB  KOPPO3UHM  METAUIOB  (BO3MOJKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHIA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUIECOMATEPHATIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, MPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAaHUE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MArHUs, KAJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE U ONMKMCaHUE MPOILIECCOB OKPAITHMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg U Kajablusd (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMAaTepHaIoOB), UCCIE0BaHUE aM(DOTEPHBIX CBONCTB THIPOKCHIA AITFOMUHHS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxueunmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KalLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuil B ObiTy. IlepBas momomis mnpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYyXkarollel cpenbl (IpeaenbHas TOMycTHUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHnH 3K0JIOrMYEeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0B MAaTEPUANOB (CTEKIJIO, CIUIABBI METAJIJIOB, TIOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunle ceazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONUXCS CUCTEMHBIMH JIJISI OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIaCCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEIb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOIOT U, MAaTEPUAIIBI.

dusnka: martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JAUDJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITMYECKAsT
peméTka, CIUiaBbl, (U3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPOA3JIEMEHTBI, MAaKPOAJICMEHTHI, TUTATCIbHBIC BEIESCTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
IIOJIC3HBIC NCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNabTaThl OCBOCHMS MPOTrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUjaMW M HOPMaMH TOBEJIECHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHUe ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpMOTHYECKOr0 BOCIUTAHMS :

LEHHOCTHOT'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAcCJEeJWI0, TMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEpHOM HMH(pOpMaIMeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKIUNYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATHUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKON, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIECcce ITOW Y4YeOHOUM JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MUPOBO33PEHYECKHE IPEICTABICHNU O BEIECTBE MU XUMHYECKOW pEakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U COCTABIISIOLIHE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKAa C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHONW M YWUTATEIbCKOM KYJIbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMU TEKCTaMHU, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOoOOpa3oBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3yUCHHIO Mpodeccuil u Tpyaa pa3IMuHOro poa,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUTYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHus ¢ YUYETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOr0O U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30TMIACHOTO MOBEJCHUS TP paboTe ¢ BEIIECTBAMH, & TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOUIEH MPUPOJHON CPENOM, I MMOBBILICHUS
YPOBHSI  AKOJOTHMYECKOM KYJIbTYpbl, OCO3HAHHUS IJIOOAJBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeAMETHBIX pe3yJbTATOB BBIACISAIOT 3HAUYUMbBIC JIA
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYUIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATh B3aMMOCBSA3b C JPYTMMHU TMOHSITHSMHU), UCIIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCyXACHUS (MHIYKTHUBHBIC, ICYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-TT03HABATENbHBIX 3a1a4, C YUETOM
ATUX MOJIETBHBIX TNPEJCTaBICHUIN BBISBIATh U XapaKTEPU30BATh CYIIECCTBEHHBIE
NPU3HAKU U3YYaeMBbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejbCcKue JeHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOIMPOCHI B KayeCcTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKE B KAaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaarh 3a XOAOM Ipolecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATH €ro Pe3yJbTaT, (OPMYIUPOBATH 000OIIEHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 mpojenIaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOYyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMYHbIE METOJbl M 3aIpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3TMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATH B Ipolecce Yy4eOHOH U
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora U (WiIM) JIUCKYCCHM) IIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOTO JKCIepuMeHTa (11abopaTopHOro OIbITA,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Yy4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHne KPUTEpPHEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIe yHHBepPcaIbHbIE YUeOHbIe 1eiiCTBU:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENU ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 3 (HEeKTUBHBIE CIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JCWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asABICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IIpeIjiaraéMble B YCIOBUH 3aJaHHMH.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENbHOCTA MO  TMOJYYECHUIO HOBOTO  3HAHWS, €ro  HWHTEPIpPETaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKasi CBsI3b, MOJIAPHAs W HEMOJApHAas KOBAJIEHTHAsl CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PAacCTBOpP, MAccoBas J0Jid BEIECTBa
(poIIeHTHAs! KOHIICHTPAIIKSs ) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbichn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHHSI MAcChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTajpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMBl XMMHYECKUX DJJIEMEHTOB: pAa3JI4aTh IIOHITUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMudeckux diemenrtoB [l W.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBuWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOHUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0OJIEM PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M NPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHIily 00yudenus B 9 kjacce npeMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHBb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIIOBON 3(dekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUUH, MPEACIbHO IOMyCTUMAs
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmyiie, xapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHME: OINMUCHIBATh M XapaKTEpU30BaTh
Tabinunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoOJIbIIME TEPHOIBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajblX MEPUOJOB U TVIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W CHenuUUECKHe XUMUYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3TUX PEaKIuii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COCIUHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBICHHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3jae/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bceero Konrpoaeuwie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bu6moreka [IOK
MPAKTUYECKOU ESITETLHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 bubnuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /. U. https://m.edsoo.ru/7f41837¢
Memnpene-eBa. CTpoeHue aToma

2| Omenmenno : Batimoresa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne n/m P Konrpoiasbubie | IIpakTHyeckue (1upp )
NPorpamMmbIl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue U yriydrieHne 3HaHUN 5 | bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIUALIUS. g 1 1 bubmuotexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubnuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.4 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bubmuorexa [JOK
. 7 4
3.1 Obmme cBoicTBa MCTAILIOB https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
. B 7 1
3.2 AKHEHNINE METAJUIBI U UX COCOINHEHUSA 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpy»kaiomias cpeaa
4.1 BemecTBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubnmorera [TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6mmorekxa [IOK
2 ITonaTrre o MeTogaxX MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI | bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHus: cMecein https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
. bu6mmoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYMCTKH TTOBAPEHHOMU COJIN)»
bub6 K
6 ATOMBI 1 MOJIEKYJIbI 1 uoamorexa O
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubmuorexka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa HOK
yp yi https://m.edsoo.ru/ff0d2d50
9 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. | bub6nmnoreka [JOK

Xumnueckas popmyina. BanreHTHOCTB

https://m.edsoo.ru/ff0d2eae




aTOMOB XMMHYCCKHX 3JICMCHTOB

OrtHOCHUTEIbHAd aTOMHAs Macca.

bubmuoreka [JOK

10
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
bubmmoreka [{OK
12 [IpocTeie 1 CI0KHBIE BEMIECTBA
https://m.edsoo.ru/ff0d2a6c¢
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
bu6mmoreka [IOK
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX
. https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanuss XaMUuecKuX peakiuii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3IOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubmuoreka [JOK
19 sHIKIIoneaucT. O000IeHnEe 1
. https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allusl 3HAaHUI
20 KonTposneHas padota Nel mo teme bu6nuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

bubmmoreka [IOK
22 KHCJIOpoJia (peaKuu OKUCICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBI MOTydeHusT KHCIIOpO/ia B
bubmmoreka [IOK
23 1a00paTOPUH U MPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaxkuuu, IoHATHE O bubnuorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
25 3ar $I3H€I—EI/I6(11;03 . a, CIIOCOOBI c)ero Bubnmorera [IOK
p xd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTrueckast pabota Ne 3 o Teme
bu6mmoreka [IOK
26 «ITomyuenue u coOupaHue KUCIOPOa,
. https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0 CBOMCTB)
7 Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3nyecKnue U XUMUYECKHUE CBOMCTBA bubnuoreka [JOK
Bozopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax MU COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITomyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00béMa, KOJIMYECTBA
bubmmoreka [{OK
33 BEIIECTBA Ia3a 110 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Borancnenus 00EMOB ra3oB 110
bubmmoreka [{OK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusznvecKkrue U XMMHUYeCKHEe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 06 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbie
37 Y HEHACBIIIEHHBIE pPacTBOPBI. MaccoBas Bubnmorexa [IOK
B PACTRODSL. https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B paCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
18 «IIpurotoBieHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeaesEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOWCTBA
bu6mmoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: cOCTaB, KIaccuuKaims, bubmmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonyueHnue u XuMu4eCKUe CBOWCTBA bubmumoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaune): HOMEHKIIATypa,
(cp ) P bubmmoreka [IOK
46 CHOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
. bubnuoreka [IOK
49 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 no teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIACChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCMHEHUH
[lepBbie MOMBITKU KIIACCHU(PUKAIIUU
bubmuorexka [JOK
51 XUMHUUYECKHUX AieMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[lepuoanueckuil 3aK0H U
bubmuorexka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIBI

https://m.edsoo.ru/00adas52c




Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aToOMOB 51eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. Menaeneena
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpakJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bub OK
59 HNoHnHas xumuyeckas CBs3b nomoreka I
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYeCKast bubnuorexa [JOK
CB3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIUTENN U BOCCTAHOBUTENH
https://m.edsoo.ru/00adb076
65 KonTtponsHas pabora Ne4 mo teme bubnunoreka [JOK




«Ctpoenne atoMa. XUMHUECKasi CBSA3b

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

66 PezepBubiit ypok. O0oOIICHNE U 1 bubmuoreka [IOK
CHCTEeMaTH3aIus 3HaHuI https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBubIit ypok. O60011eHNE 1 | bubmmoreka [{OK
CHCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bceero u3yueHnusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[lepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMCTB XUMHYECKUX JJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubmuorexa [JOK
HEOPraHUY€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBS3U U THIEI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMU4ecKux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMHUYECKOI
bubnuoreka [JOK
7 peakuuu. [loHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIIMIX
[ToHATHE O XUMHUYECKOM PABHOBECHHU.
bubmmoreka [JOK
8 @DakTOopsl, BIUAIOIIAE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

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




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
bubmmorexa [{OK
10 muccoranuu. CUIIbHBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuoreka [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIil
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHMH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
. bubmuorexa [JOK
13 Mpe/iCTaBIeHN 00
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
. bu6mmoreka [IOK
14 [TonsiTue o ruapoIU3e coJeit
https://m.edsoo.ru/00add9d4
1 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTruueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 no teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO1as XxapakTepucTUKa raJloreHoB.
P P N bubmuoreka [JOK
18 XUMHYECKUE CBOMCTBA HA IPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuorexa [JOK
20 «IlomyueHue ConsTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOMCTB
Brruucnenus mo ypaBHeHUSIM
. bubnuoreka [JOK
21 XUMUYECKUX PEAKIUi, €CITN OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITUU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0po, CTPOCHHE, bubnuoreka [IOK
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
bu6mmoreka [JOK
25 (br3UYEeCKre U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHNE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
7 Brruncnenue maccoBoii 10U BEIXOJa bu6mmoreka [JOK
NPOJYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapakTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

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

AmMHEaK, ero pu3nIecKue u

. bubnuorexa [JOK
29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTnueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3ydeHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»
a1 A3oTHas KucnoTa, e€ pusnyeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX
. bubmuorexa [JOK
32 yaoOpeHui. XuMHu4ueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaloIIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u
dop docgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B
34 KaueCcTBe MUHEPAIbHBIX YI00OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacnpocTpaHeHUe B
35 pu I(j e gmﬂzecxie Y XUMUYECKHE bubmmorexa LIOK
p P Ae, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

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




DKosorndyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuoM yriaepoza (IV)

N bubnuorexa [JOK
37 VYroJibHAsI KUCOTA U €€ COJn
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [{OK
39 OPraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Permnenue

A1 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxuelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METAJIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
MeTaJUINYeCKast KpUCTaInYeCKas https://m.edsoo.ru/00ae103e
pemérka. GU3nYecKre CBOMCTBA
METaJJIOB
XHUMHUYECKUE CBOWCTBA METAJIOB.

. bubnuoreka [IOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

. bubnuorexa [JOK
45 YPaBHEHUSM XUMUYECKUX PEaKIUU,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
bubmmoreka [IOK
46 Ilo € 0 Koppo3 eTaIo
HATHE O KOPPOSHH METAILIOB https://m.edsoo.ru/00ael1278
47 [lemouHbIe METAILITBI bubmmorera [OK
https://m.edsoo.ru/00ael14b2
43 OKcHIbI ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael 5e8
. bu6mmoreka [IOK
50 Baxueime coenuHEeHUS KaJIbINA
https://m.edsoo.ru/00ael Se8
51 O00011IeHNEe U CUCTEMATU3 AL
3HAHHI
50 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTuueckast pabota Ne 6 o Teme
S N bu6mmoreka [JOK
53 JKECTKOCTEL BOIBI U METOLI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6 K
54 AnmroMuHui uommorexa T10
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bubnuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nommoreka 11O

https://m.edsoo.ru/00ae1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O06o00muIeHrne U cucTeMaTH3aIus
3HaAHUH
[Ipaktuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«BaxHenme MeTaJlTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beraucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTA
peakuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HaHUHU
KonTtponbHas padota Ned4 o teme
62 «BaxHenmme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600IeHNE U bubnunoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

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

68 PezepBubiit ypok. O0o01IeHNE U

CUCTEMAaTU3alus 3HAHNHN

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
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