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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOT'O 00IIer0 00pa30BaHUsl COCTaBIEHA
Ha OCHOBE TpeOOBAHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTesbHOU
MIpOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtasieHHsix B @I'OC OO0, a
TaK’ke€ Ha OCHOBe (enepanbHONM pabodeil mporpaMMbl BOCIHUTAHHUS U C YYETOM
KOHLEMIMK MpenojaBaHusi ydeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon @enepanumu.

[Iporpamma mo xumMuu Aa€T MOpeACTaBIeHUE O LENsAX, oOIlel crpaTeruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTHS 00ydarOUIMXCsl CpeACTBAaMU y4eOHOro npeaMera,
YCTAaHABIMBAET  00s3aT€bHOE  MPEAMETHOE  COJAEpX,aHUE, MpeayCMaTpUBAET
pacnpeziefieHue ero Mo KijaccaM M CTPYKTYpUpOBaHHE IO pasjeiiaM M TeMaMm
OporpaMMbl 1O  XMMHH, OINpEAENseT KOJWYECTBEHHbIE U  KAaueCTBEHHbIE
XapaKTePUCTUKHN COACP)KAHUSA, PEKOMEHAYEMYIO TMOCIIEeI0BATEIbHOCTh H3YUYEHUS
XUMHH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEHW OO0y4aroluXcs, OMNpEAeNsieT BO3MOKHOCTHU
npeaMera Ui peanu3aluud  TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbl HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, a TAaKKe
TpeOoBaHMI K pe3yibpTaTaM OOy4eHHs XMMHMU Ha YpOBHE ILieJiel U3ydyeHHsl IpeMeTra
U OCHOBHBIX BHJIOB Y4YCOHO-IIO3HABATENIbHOM JEATENBHOCTH OO0YyYaroIerocst Io
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHWE XHUMHUU CIY)XMT OCHOBOM s (OPMHUPOBAaHUS MHUPOBO33PEHUS
00yyarouerocsi, €ro NpeaCTaBIeHUN 0 MaTepUaIbHOM €IMHCTBE MUpPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEH MPeICTaBICHHs O B3aUMONPEBPAILEHUAX SHEPTUN U
00 D9BOJIOIMHU BEHIECTB B NPHUPOJE, O MYyTIX peHieHUus TI00albHBIX MTPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBECUECTBA — CBHIPHEBOM, DHEPreTHUYECKOW, MHUILECBOU U
HKOJIOTHYECKOM 6€30IacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peanu3aliyi BO3MOXHOCTEH Il CaMOPa3BUTHSI U (POPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 0011el 1 PYyHKINOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIIIJIEHUS UM TBOPYECKUX CHOCOOHOCTEM
OoOy4aroUuIMxcs, HaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  JIeATEIbHOCTH,
DKCIIEPUMEHTAIBHBIX M  HCCIEAOBATEIbCKUX YMEHHMH, HEOOXOJMMBIX Kak B
MOBCEITHEBHOI JKM3HHU, TaK U B MPOPECCHOHATBHON 1eATEIbHOCTH;

3HAKOMHUT CO CHEUM(PUKON HAYYHOTrO MBINUICHMS, 3aKIaJblBA€T OCHOBBI
LIEJOCTHOTO B3IVIS/1a HA €IMHCTBO NPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIINuXCs;

CIOCOOCTBYEeT (DOPMHUPOBAHHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K NPHUPOJAE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOIMUECKOE
oOpa3zoBaHue 00yUaOIINXCS.



JlanHble HampaBieHUST B OOYYEHHMM XHUMHHM OOECHEeUYMBAIOTCA CIEHUPUKON
colepkaHusi ~ y4eOHOro  mpeaMera,  KOTOPbIM  SIBIsIETCA — NEeAaroru4yecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUU Ha OIpPEAENIEHHOM 3Tare €€
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHUYECKOM XUMHUM W  HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX  TOHSITHUI
OPraHUYECKON XUMHUMU.

Crpyktypa cojaepKaHusl TpOrpaMMbl MO XUMHH CHOpPMUpPOBaHA HA OCHOBE
CUCTEMHOIro mnoaxona K €€ mn3ydeHuto. ColepkaHue CKIAIBIBAETCS M3 CUCTEMBI
MNOHATHI O XMMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUH O XUMHYECKOU
peakiuu. OO0e O3THU  CUCTEMBI CTPYKTYpPHO OpTraHU30BaHbl MO MPUHITUIY
NIOCJIEIOBATENIBHOTO PAa3BUTHSl 3HAHWW HAa OCHOBE TEOPETHUECKUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— Y4E€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOM CBSI3H;

— IpeJICTaBICHUMN 00 IMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAaHHUS  PAcCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBITIONHSA (PYHKIIMU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOUCTB,
CTPOCHHSI U BO3MOYKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U IMOIYYEHHUS H3Yy4aeMbIX
BEILIECTB.

OcBoeHHMe  mporpaMMbl 10  XUMHH  CIOCOOCTBYyeT  (pOpMHPOBAHUIO
MPEJICTABIICHUS] O XUMHAYECKOW COCTaBJISAIOIICH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAaHHUIO M METOJIaM
NO3HaHMs B Hayke. M3yueHne XuMUH NPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHee
M3YYEHHBIX YU€OHBIX TpeaMeToB: «Okpyxatonuii Mupy, «buonorus. 5-7 kimacce» u
«®Dusnka. 7 K1acey.

[Tpu n3ydeHnu XUMUU MPOUCXOAUT HOPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKOU
HAayKd KakK 00JIaCTM COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHYECKOU IEATEIHHOCTU
YelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajgada y4eOHOTO
MpeaIMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUA — BaKHEHUIITUX
($akToOB, MOHATHM, 3aKOHOB U TEOPETUYECKUX IOJIOKEHUU, JOCTYIMHBIX 0000IIEHUH
MHPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B MPUOOIIEHUU K HAYYHBIM METOaM
MO3HAHUS TPU U3YYCHUHW BEIIECTB W XUMHUYECKUX pEaKuii, B (OPMHUPOBAHUU U
Pa3BUTUHU MO3HABATEIbHBIX YMEHUN U UX NPUMEHEHUU B Y4EOHO-TIO3HABATEIBLHON U
y4eOHO-HMCCIIE0BATENbCKOM  JESITEIbBHOCTH, OCBOCHHMUM MpaBWil  0O€30MacCHOI0
oOpallieHust ¢ BEIIECTBAMH B MTOBCETHEBHOM KU3HHU.



[Ipy HU3yyeHUH XMMHHM Ha YpOBHE OCHOBHOIO OOIEro OOpa3OBaHMs BAKHOE
3HaYEHUE MPUOOPENIN TaKKE LI, KaK:

— (opMHUpOBaHHWE HHTEJUIEKTYyaJlbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUUYECTBY, CAMOCTOSITEIBHOMY HPHUHITHIO PpPELIECHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HaIPaBJICHHOCTh O0YYEHHUs Ha CUCTEMAaTHYECKOE MPUOOILEHNE 00yYaroImuXcs
K CaMOCTOSITEJIbHOM MO3HABATENbHON AESATENbHOCTH, HAYYHBIM METOAAaM IO3HAHMS,
(GOpMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUH;

— o0ecreyeHne YCIOBHH, CIOCOOCTBYIOMIMX MPUOOPETEHUIO0 00yYarouuMuUcs
OMbITa PAa3HOOOpPA3HOW JESATENBHOCTH, MO3HAHUS W CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIOUEBBIX KOMIIETEHIMI), MMEIOLUIMX YHUBEpPCaJbHOE 3HAYCHHUE s
Pa3IMYHBIX BUAOB JESATEILHOCTH;

— @QopmupoBanue o0meld (GYHKIMOHAJIBHOM W €CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUN OOBSICHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIETO
MUpPa, UCTIOIB3YS 3HAHKS U OIBIT, OJYYCHHBIC ITPU U3YYCHUH XUMHH, TPUMCHITh UX
IpU pelIeHUH NpooJieM B MOBCETHEBHON KU3HU U TPYJIOBOM JESTEIIbHOCTH;

— (GopMuUpoBaHUE Y 00YUAIOMIMXCS TYMAaHUCTHUECKAX OTHOIICHHUH, TOHUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAHUM JUIsi BBIPAOOTKH HKOJIOTMYECKH LEeIeco00pa3HOro
NOBeIeHHsI B OBITY M TPYAOBOMW JESITEIILHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS
Y OKPYKaroIIEH IPUPOJHOU CPELBIL;

— pa3BUTHE MOTHBAallUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY NMPOdUIISL ¥ HANIPABICHHOCTH AabHEHIIIEr0 00yIeHUSI.

OO611ee YMCIIO YacoB, OTBEAEHHBIX IS U3YYEHUS! XUMUU HA YPOBHE OCHOBHOTO
obmero oOGpa3zoBaHus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHbIE XUMHYECKUE IOHATHUSA

[Ipenmer xumun. Posib XMMHM B KWU3HH YEJIOBEKA. XHMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIECTB.
ITonstue o meromax mo3HaHUA B XUMHUHU. UucThle BemecTBa U cMecu. CrocoObl
pa3aeneHusi CMeCeH.

ATOMBI M MOJICKYJbl. XHUMHYECKHE »dJeMEHThl. CHMBOJBI XHUMHUUYECKUX
a1eMeHTOB. [IpocThie U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.



Xumuyeckas ¢opmyina. BalleHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 0151 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHUU.

KomnuectBo BemectBa. Monb. MossipHas mMacca. B3anmoCBsI3b KOJIMYECTBA,
Macchbl M 4YHClIa CTPYKTYpHBIX €IUHMI] BemecTBa. Pacu€tel mo ¢dopmynam
XUMHUYECKUX COCTUHEHHUI.

POuU3nUeCKUe U XUMHUYECKUE SIBICHHUS. XUMHUUYECKAs PEaKUHs U €€ MPU3HAKU.
3aKOH COXpaHEHMs MacChl BelIecTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukaius
XUMUYECKUX peakIuii (COeqUHEHHUs, Pa3JIOKECHHUS, 3aMeIIeHUs, 0OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOHN TMOCYJ0#, mpaBujiaMu pabOThl B JiabopaTopuu U
npuémMaMu oOpaleHus ¢ JIabopaTOpHbIM 00O0pYJAOBaHUEM, HU3YyUYCHHE U OIMHUCAHUE
dbu3MYecKkux CBOMCTB  OOpa3llOB  HEOPraHMYECKHUX  BEIIECTB, HAOJIOJCHUE
dbuznveckux (TIaBjleHUE BOCKA, TasiHUE JIbJIa, paCTUPaHUE caxapa B CTYIIKE, KUTICHUE
U KOHJICHCAIUSl BOJIbI) M XHUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICCTBHE MeJIa ¢ KUCJIOTOMN) SIBICHHM, HAOJIOICHUE U ONTUCAHUE
NPU3HAKOB  TPOTEKAHHMS  XUMHUYECKMX  peaknui  (pa3jokeHue  caxapa,
B3aUMOJICHCTBHE CEPHON KHUCIOTBI C XJIOPUJIOM Oapwuisi, paslioKeHHUE THAPOKCHUIA
meau (Il) mpu HarpeBanuu, B3aMMOJCHCTBHE kelle3a ¢ pacTBopoM coau meau (1),
U3y4YeHHE CIOCOOOB pa3eieHUs] CMeceil: ¢ MOMOIIBI0 MarHuTa, (QUIBTPOBaHUE,
BbIMIApUBAaHUE, AUCTHILISAIMSA, XpoMarorpadus, MpoBeIeHHE OYUCTKUA TMOBAPEHHOU
coiM, HaOdOAeHWE W  ONHCaHWE  Pe3yJbTaTOB  MPOBEICHUS  OIBITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHUsSI MacChl, CO3JaHUE MOJENIEH MOJIEKYII
(1mapocTep>KHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 3JI€MEHT M IPOCTOE
BemecTBO. HaxoxaeHuwe Kuciaopona B Mpupoae, (HU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenwms). Oxcunpl. I[lpumenenme kucmoponga. CrocoObI
MOJIYYCHHSI KACTIOpOoa B 1ab0paTOpuu U MPOMBINUIEHHOCTH. KpyroBopoT kuciopoa
B nipupoze. O30H — aJutoTpoITHAsS MOAUGUKAIUS KUCITOPO/a.

TemnoBoit 3ppexT XUMHUIECKO peakiuu, TePMOXUMUIECKNE YPAaBHEHHUS, IK30-
U SHAOTEPMUYECKHE peakiuuu. TOMIMBO: yroiab MU METaH. 3arpsA3HEHUE BO3/yXa,
YCWJICHHE MMapHUKOBOTO 3 ekTa, pazpyiieHne 030HOBOTO CIIOSL.

Bonopoxn — anemeHT n npocTtoe BemecTBO. Haxoxaenne Bogopona B MpUpoze,
dusznyueckre U XUMUYECKHNE CBOWCTBA, MMPUMEHEHUE, CIIOCOOBI momy4deHus. Kuciaorer
U COJIN.

MornspHblii 00bEM Ta30B. PacuéThl 10 XUMHYECKUM YPaBHEHUSM.

duznueckue CcBoiicTBa BOAbl. Bojga kak pactBopurenb.  PacTBOpEL
HacepllienHble W HEHACBIIIEHHBIE PAcTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.



MaccoBas 0151 BelIECTBA B pacTBOpE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAaHUSI.
Pone pacTtBOpoB B mpupoae U B KU3HM 4eaoBeKka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HEeHUE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudpukanus nHeoprannueckux coeaunenuil. Oxcunapl. Knaccuduxanus
OKCUJIOB:  cojieoOpa3syrome  (OCHOBHBIC,  KHUCJIOTHbIe, aM(pOTEpHBIE) U
HecoseoOpasyronue. Homenknatypa okcuioB. dusnueckue U XMuMHUUECKHUE CBOMCTBA
okcuaoB. IlonyyeHne okcumoB.

OcHoBanusi. Knaccudukanuss oOCHOBaHUW: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBanuii. @PuU3MUYECKME M XUMHUYECKHE CBOWCTBA
ocHoBaHui. [losryuenrne oCHOBaHUM.

Kucnotel. Knaccudukamus kucior. Homenknarypa kucinor. dusnueckue u
XUMHUYECKHE CBOWCTBA KHCIOT. Psn aktuBHocth wmetamnioB H. H. bekerona.
ITony4yenue Kucior.

Conu. Homenknarypa coneil. @u3M4YeCKME WM XMMHYECKHE CBOWCTBA COJIEH.
[Tonydenue comen.

I'eneTnyeckas CBsI3b MEXKY KJIaCCAMHU HEOPTAaHUYECKUX COCMHECHUM.

Xumuueckuit IKcnepumenm:

KaUeCTBEHHOE OMPEACICHUE COJIEp>KaHUsI KUCIOpOJa B BO3JyXE, MOJYUYCHHE,
coOupaHue, pacro3HaBaHWE U M3yYEHHWE CBOWCTB KHUCJIOpPOJAa, HabItoIeHne
B3aUMOJICHCTBHS BELIECTB C KUCIOPOJIOM U YCIOBUS BO3SHUKHOBEHHUS U MPEKPALICHUS
ropeHus (moxapa), o3HaKOMJIEHHE ¢ oOpasliaMu OKCHUIOB M OMHCAaHUE MX CBOWCTB,
noJjiyueHue, coOupaHue, pacrio3HaBaHWE W M3yYeHHE CBOICTB BojOpoja (ropeHue),
B3auMojieiicTBue Bojopoaa ¢ okcuaom Meau (l1) (BO3MOXHO HCMONB30BAHUE
BUJICOMATEpUAJIOB), HaAONIOJCHHE OOpa3IOB BEIIECTB KOJWYECTBOM | MOIb,
UCCJIeIOBaHNE 0COOCHHOCTEN pacTBOPEHUS BEIIECTB C PA3NIMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOW MACCOBOM JIOJI€ PaCTBOPEHHOTO
BEIIIECTBA, B3aMMOJICMCTBUE BOJBI C METaUIaMU (HATPUEM U KaJbllieM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPHANIOB), HCCIEIOBAaHUE OOpPa3IOB HEOPTaHUYECKHUX
BEIECTB PA3UYHBIX KIJIACCOB, HAOIIOACHUE W3MEHEHHUS OKPAacKd HWHIUKATOPOB B
pacTBOpax KHUCIOT W IIesodeil, uzydeHue B3aumozeinctBus okcupa meau (l) c
pacTBOPOM CEPHOM KHCJIOTHI, KHCIOT C MeETa/ulaMH, PEAKIUMKA HEeUTpaau3alni,
MOJy4EHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOIO METaJUIa APYTUM H3
pacTBOpa COJM, PELIEHNUE SKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe «BaxHenime Kiaccsl
HEOPraHUYECKUX COCTUHEHUM.

Hepuognuecknit 3akoH u Ilepuoamyeckas cucreMa XUMHYECKHUX
iemenToB /JI. W. MengesneeBa. CrpoeHue arTomMoB. XUMHYECKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MONBITKM KiIacCU(UKAUUU XUMUYECKUX 3yeMeHTOB. IloHsTue o
IpyINax CXOJHBIX 3JEMEHTOB (LIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METAJLIbI,



raJIoreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3ytoT aM(pOoTepHbIE OKCUBI U
TUJIPOKCHIBI.

Ilepuonnueckuil 3akoH. llepuoguueckas cucrema XMMHUYECKUX DJIEMEHTOB [l.
N. Menpneneesa. Koporkonepuonnas u jiuHHonepuoaHas ¢opmel Ilepuoanueckoit
cucrembl xumMuueckux odsiemeHtoB JI. M. Mengeneesa. Ilepuoabl u rpynisl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX snep. M3orombl. OnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX  000704YeK aroMoB  mepBbIX 20  XMMHUYECKHX  DJIEMEHTOB
[Tepuonnueckoin cuctemsl J[. M. Menneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTM H3MEHEHHUSI paauyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB,
METAUTUYECKUX U HEMETAINIMUYECKUX CBOMCTB MO TPYINaM U MEPUOIaM.

3nauenue Ilepuoauueckoro 3akoHa v Ilepuoauueckoil CUCTEMBI XMMHYECKUX
AJIEMEHTOB U1 pa3BuTUd Hayku W npaktuku. . WM. MenpneneeB — y4yéHbli U
rpaXkJaHUH.

Xumudeckas cBsi3b. KoBaneHTHas (TojsipHass W HEMOJSIpHAsi)  CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHuss. OKUCIUTENbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Ipoieccsl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4eHHEe OOpa3IlOB BEIIECTB METAJUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE
TUAPOKCUAA I[MHKA C pPAcTBOPAMHU KHCJIOT M IIEJOYEil, MPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUMA
(ropeHue, peakiuy pa3ioKeHus, COCTUHEHUS).

Mescnpeomemmunie ceasu

Peanuzanusa MeXnpeAMETHbIX CBA3€H NpU HU3YyYEHUHM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATUM,
TaK Y MOHATUM, SIBIIAIOIINUXCS CUCTEMHBIMU JJIS1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO -
HAay4YHOI'0 IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSITHS: HAy4YHBIA (aKT, THIIOTE3a, TEOpHs,
3aKOH, AaHaJdW3, CHHTE3, KIacCU(pUKAIUA, TMEePUOAUIHOCTh, HAOIIIOJCHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

dusukKa: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIW]I, U30TOIIbI,
PaINOaKTUBHOCTh, MOJICKYJIA, DJISKTPHUCCKUN 3apsij, BEIICCTBO, TEJIO, OOBEM,
arperatHoe COCTOSIHME BEIECTBa, ra3, (PU3MUECKUE BEIUYUHBI, EIUHULIBI H3MEPEHHUS,
KOCMOC, TJIaHETHI, 3B&31b61, COJIHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE MOPOABI, MOJIE3HbBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



9 KITIACC

BemecTBo 1 XMMHUYECKasl peaKu s

Ilepuonnueckuin 3akoH. Ilepuoguueckas cucremMa XMMHUYECKUX JJIEMEHTOB [l.
N. MenneneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB
XUMHUYECKUX 2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaJusl, KaIbIUA U UX COEAUHEHUN B
COOTBETCTBHH C TOJIO)KEHUEM DIEMEHTOB B llepronnueckoil cucremMe M CTPOEHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XHMHYECKOM CBA3U. THUIBI KPUCTALUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIMA KPUCTAIMYECKOW PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCSALIMXCSA K PpAa3IM4YHBIM KJIAcCaM HEOPTaHUYECKHUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Krnaccudukanus XuMUYecKUX peakifil Mo pa3audyHbIM MpU3HaKaM (10 YUCTy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TEIUIOBOMY 3P (HEKTY, 0 U3MEHEHHUIO
CTETNICHEH OKHUCJICHHUS XHUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTajau3aropa). DK30- U SHIOTEPMHUUECKHE PEAKIMU, TEPMOXUMHYECKUE YPABHEHHUS.

[lonsitTue o ckopoctn XxuMuuyeckod peakiuu. [lonstre 006 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHsATHE O TOMOTeHHBIX M TE€TEePOTEeHHBIX
peakiusax. [lonstue o karanuse. [loHATHE O XMMHUYECKOM paBHOBecHH. DaKTOpHI,
BIUSIOIIME HAa CKOPOCTh XWMHYECKOM pPEaKUMH ¢ TOJ0KEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBienue ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMM €  HCIOJIb30BAHHEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPOIUTUYECKON AUCCOLMALUU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHu3M AUCCOLMALMKA BEUIECTB C PA3JIUYHBIMU BUJIAMU
XUMUYeCKOM cBsi3u. Ctenens nuccounanuu. CuiabHbIE U cadble JIEKTPOIUTHI.

Peakiiun moHHOro OoOMeHa. YCIOBHS MPOTEKAHHS PEAKIMd MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE HMOHHbIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBAHHUU M COJICH B CBETE MPEJICTABICHUN 00 AJICKTPOJUTHUCCKON IUCCOIHAIIH.
KauectBenHbie peakunu Ha HOHBL. [[oHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJEIAMHM KPHUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEIIECTB — METAUIOB W HEMETAUIOB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(xIopuaa HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMH OT
BO3JIEHCTBHSI Pa3IMYHBIX (PAKTOPOB, UCCIIEIOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB
BEILECTB, IIpollecca JMCCOUMALUMU KHUCJIOT, IIeJdoYed U coiel  (BO3MOXKHO



HCIIOJIb30BAaHUE BHJIEO MAaTEpUAIOB), MPOBEICHUE OIBITOB, HUIIOCTPUPYIOMIHNX
MPU3HAKK MPOTEKAHUs peakUuii HOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BbIACICHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WUIIOCTPUPYIOUIUX HPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBHUTENIbHBIX peakUud (TOpeHHe, peaKUuu pa3NoXKEHUs, COCAUHECHHUS),
pacno3HaBaHWE HEOPTraHMYECKUX BEIIECTB C MOMOUIbI0 KAaUYECTBEHHBIX PEAKIUN Ha
MOHBI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4.

Hemertanbl U MX coelnHeHUA

O6miast  xapakTepucTuka ramoreHoB. (OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA MPOCTHIX
BEIIECTB — I'aJIOT€HOB. XMMHUUYECKHE CBOMCTBA Ha MpUMeEpe Xyiopa (B3auMOECTBUE €
MeTalJlaM{, HEMeTaJulaMH, Mienoyamu). XsopoBojgopoa. ConsiHas KUCTOTa,
XUMHYECKUE CBOMCTBA, MOJIyYeHHe, MpUMeHeHue. [leficTBre xjopa u XJ0poBoA0poIa
Ha OpraHu3M 4esoBeka. BaxkHeilire XJI0puasl U UX HAX0XKIEHHUE B PUPO/IE.

O6mas xapaxrtepuctrka 371eMeHTOB VIA-rpynnbl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue W (¢GuU3HUECKHE CBOMCTBa
IPOCTHIX BEUIECTB — KUCIOPOJA U CEePhl. AJUIOTPOIHbIE MOAU(UKAIIUN KUCIOPOIa U
ceppl. XuUMHUYeckue cBoicTBa cepbl. CepoBOAOPON, CTpOeHUE, (PU3NYECKHE WU
XUMHYECKue cBoWcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, pu3nueckrue U XUMUUYECKHe CBOMCTBa (OOIIME KaK MpeICTaBUTENS
KJacca KHUCIOT M creuuduueckue). XUMUYECKHe peakluu, JeKallue B OCHOBE
OPOMBIIIJIEHHOTO Croco0a TMOJIy4eHHs] CepHOM KHUCIOThL. IlpuMenenue cepHoi
kucnotbl. CollM CepHOM KHCIOTHI, KaueCTBEHHAs peaklus Ha Cylb(aT-uoH.
Haxoxnenue ceppl W €€ COeAMHEHHH B TpHUpPOJAE. XHUMUYECKOE 3arps3HEHUE
OKpYXaIOoIeH Cpeibl COeTMHEHUSIMH CepPhl (KUCIOTHBIC TOXK/IH, 3arps3HEHUE BO3AyXa
¥ BOJIOEMOB), CTIOCOOBI €r0 MPEA0TBPAIICHUSI.

OO6mass xapakTepucTHKa 3jeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHHUSA. A30T, PACHpPOCTPAHEHHE B MPHUPOJE,
dusznueckre U XUMUYECKHue cBoricTBa. KpyroBopoT azora B mpuponae. AMMHAK, €ro
¢u3nyeckne U XMMUYECKUE CBOMCTBA, MOJydeHHE U MpuMeHeHue. Coau aMMOHMUS,
ux ¢u3znyecKkue M XUMHUYECKUE CBOMCTBA, MpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHUS. A30THasg KHCIOTa, €€ MojiydeHue, (PU3MUECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME Kak MpeICTaBUTEN Kjacca KUCIOT U CHelU(HUUecKHe).
Hcnonb3oBanrne HUTPATOB U COJIEM aMMOHMSI B KaueCTBE MUHEPATIbHBIX yI0OpECHUH.
XVMMHYECKOE 3arpsi3HEHHE OKpYXKAloUed Cpeabl COSAMHEHMSIMU a30Ta (KHUCIOTHbBIE
JOXAH, 3arpsA3HEHHEe BO37yXa, MOYBBI M BoJM0EMOB). Dochop, amioTpomHbIe
monudukammuu Gocdopa, usndeckre u xumudeckue cooricrpa. Oxeny pocdopa (V)
u ¢dochopHas Kuciaora, (UINYECKUE U XUMHUYECKHUE CBOMCTBA, IOJIyYEHHUE.
Ncnonw3oBanue pocdaToB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.



O6mast xapakrepuctuka 31eMeHTOB |VA-rpynnsl. OCoOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIECHHS. YTIEPOJ, aUIOTPOIHbIE MOAU(PUKALINH,
pacnupocTpaHeHUe B MPHUPOJE, (PU3NYECKHEe UM XMMHUYECKHUE CBOMCTBa. AncopOuus.
Kpyrosopot yriepoaa B npupojae. Okcuabl yriepoaa, ux Gu3nuecKue U XUuMHUUECKUe
CBOMCTBa, JICHCTBME Ha JKUBBIE OpPraHW3Mbl, I[IOJYyYCHHE U TMPUMEHEHUE.
DKoJIOTMYEeCKHe MpoOIeMbl, CBS3aHHbIE ¢ okcugoMm yriaepoga (l1V), rumoresa
100aJIbHOTO TOTETUICHUST KJIMMaTta, MapHUKOBBIN 3PdekT. YronpHas KHUCIOTa U €€
coiid, uUX (UBUYECKHE M XUMHUYECKHE CBOMCTBA, IMOJIy4YCHHE U TNPUMEHEHUE.
KauectBennas peakuus Ha KapOoHaT-uoHbl. Mcnonb3oBaHue kKapOOHATOB B OBITY,
MEJIUIIUHE, POMBIIIUICHHOCTH U CEJIbCKOM XO3SHUCTRBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, IIUIEPUH, YKCYCHAas KUCIIOTA).
[TpupoaHble UCTOYHUKH YTIIEBOIOPOIOB (YTOJb, MPUPOAHBIN ra3, HEPTH), MPOTYKTHI
ux rnepepaboTku (OEH3MH), UX pOJIb B OBITY M NpOMbIILIEHHOCTH. [loHATHE O
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaAX, O€IKax, yriaeBoJax — U UX POJIU B KU3HH
yesioBeka. MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemuuii, ero Qusnueckue u XUMHUUYECKHE CBOWCTBA, TIOJIyYeHUE U
npumeHenune. CoearHeHus] KpeMHus B npupojae. OOuiue npeacTaBieHust 00 OKCUaIe
kpemuus (IV) u xpemuueBoi kucinore. CUIMKaThl, UX HCIOJIb30BaHHE B OBITY, B
NPOMBIIIEHHOCTH. BakHeHme CcTpouTeNbHbIE MaTepHallbl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, kene300eroH. [IpoOiembl  6Ge30macHOrO  KCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuyeckuii IKcnepumenm:

U3y4eHre oOpaslloB HEOPTraHMYECKUX BEIECTB, CBOWCTB COJITHOW KHCIOTHI,
NIPOBE/ICHNE KAaUeCTBEHHBIX PEAKIIMi Ha XJIOPUA-HOHBI U HAOIIOIeHNE MPU3HAKOB UX
IPOTEKAHMsI, ONBITHI, OTPAKAIOIMNUE HU3NIECKUE U XUMUYECKUE CBOMCTBA rajJOreHOB
U UX COCIMHEHMI (BO3MOXXHO MCIIOJh30BaHHE BUICOMATEPUAJIOB), O3HAKOMJICHUE C
oOpasniaMu XJIOPHJIOB (TaJOTEHUIOB), O3HAKOMIIEHHWE C oOpaslamMu ceppl U e€
COCIMHEHUSAMH (BO3MOXXHO HCIIOB30BaHUE BHUJEOMATepUaoB), HaOI0IeHNE
mnporecca OOyriuMBaHUs caxapa IOJA JEHCTBHEM KOHUEHTPUPOBAHHOW CEPHOM
KHUCIIOTBI, W3Y4YCHHE XWUMHUYECKHX CBOWCTB pPa30aBICHHOW CEPHOW KHCIOTHI,
MPOBE/ICHUE KAUYeCTBEHHOW peaklMu Ha Cylb(aT-uOH U HAOJIIOJECHUE TpHU3HAKA e
MPOTEKAaHMs, O3HAKOMJICHHE C (PU3NYECKHMMH CBOMCTBaMHU a30Ta, (ochopa m ux
coeIMHEHU (BO3MOXKHO MCIOJIb30BAaHUE BUIE€OMATEpUaoB), 0Opa3laMu a30THBIX U
dochopHbIX ymoOpeHuid, TOJy4YeHHe, coOMpaHWe, paclo3HABaHWE W HW3YYCHHE
CBOICTB aMMHaKa, MPOBEJCHNE KAaUeCTBCHHBIX Peaklnii Ha MOH aMMOHHUS U docdat-
MOH U U3Yy4YE€HHUE MPU3HAKOB UX MPOTEKAHMs, B3aUMOJEHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHUCIOTBI € MeApl0 (BO3MOXKHO UCIOJIb30BAHUE BHUACOMATEPHUANIOB),
M3yYEHUE MOJIeNie KpPUCTAIUIMYECKUX PEHETOK anmasa, rpadura, Qysiepena,



03HAKOMJICHHE C TMPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM
yIIéM W YCTPOWCTBOM MPOTUBOrasa, MOJydeHUE, COOMpaHue, paclo3HaBaHHUE U
W3y4YEHUE CBOMCTB YIJEKUCIOrO0 Tras3a, IMPOBEJACHUE KAYECTBEHHBIX PEaKUUil Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE C
NPOAYKIMEN CHIMKATHON MPOMBIINUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]a4
o TeMe «Ba)kHelne HeMeTajIbl U UX COSTUHCHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6m1as XapakKTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxeHus B [lepuoguueckon cucreme xumuuyeckux anemeHToB . . Mennaeneesa
U cTpoeHusi atomoB. CTpoeHne MeTauioB. MeTranauyeckas CBSI3b U METalllInyecKas
KPUCTAJUIMYECKAsT PEIIETKA. ODJICKTPOXUMUUYECKUM PSAJl HANPSHKEHUHM METaIJIoB.
dusnyeckue W XUMHUYECKHE CBOMCTBa MeTaioB. OOmue crnocoObl MOJYy4eHUS
metauioB. [loHATHE O KOPpPO3UHM METAJJIOB, OCHOBHBIE CHOCOOBI 3alUTHI UX OT
koppo3uu. CruiaBbl (CTaidb, YyT'yH, NIOPATIOMUHUNA, OpoH3a) M UX NPUMECHEHUE B
OBITY U TIPOMBIIIIJIEHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B Ilepuoandeckoil cucTeMe XUMHUYECKHX
anementoB JI. . MeHneneeBa, CTpoeHME HX aTOMOB, HaxOXJIECHHE B MPUPOE.
dusnyeckne U XMMHUYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kaiaus). OKCHUIIBI H
TUIPOKCHUIBI HATPUS U Kaiud. [[pyMeHeHre 1MeI0YHbIX METAJIJIOB U UX COCIMHEHMUIA.

[[le1oyHo3eMeNnbHBIE  META/UIbl MarHUid ©W  KaJblUil:  TOJIO)KEHHUE B
[Tepunognueckoit cucteme xumuueckux syeMeHToB 1. M. Menaeneesa, ctpoeHue ux
aTOMOB, HaxOXJIeHUE B mpupoje. OPU3NYeCKue U XUMHYECKUE CBOMCTBA MarHus M
Kanblusl. BaxkHeimme coequHeHns Kaablus (OKCUI, TUAPOKCHUI, coyn). KECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHCHHS.

AnOMUHMHI: ToJIo)KeHHEe B llepuoguueckoll cucTeMe XMMHUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpOEHHE aToMa, HAXOXJICHUE B Ipupoje. DPuszndeckue u
XUMHUYECKHE CBOMCTBa amroMHHHUSA. AMQOTEpHBIE CBOMCTBAa OKCHIA M THIPOKCHIIA
AJIFOMUHUSL.

Keneso: nonoxenue B [lepuognueckoit cucreme XuMu4ecKux 3iemeHToB /. M.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKAEHHUE B ITpUpojie. DU3ndyeckne U XMUMUYECKHUE
cBoicTBa »xene3a. Okcuabl, rugpokcuansl u conu xenesza (ll) m xeneza (lll), ux
COCTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C oOpa3laMd METauUIOB M CIUIABOB, HX (PU3HUCCKUMH
CBOWMCTBaMU, U3y4YECHHUE PE3YJILTATOB KOPPO3UH METAIIIIOB (BO3MOKHO MCITOJIb30BaHHUE
BHJICOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOJICCTBUS OKCHAA KaJbIlUs W HATPUS C
BOJIOM (BO3MOXXHO HCIOJIb30BaHWE BUJICOMATEPUANIOB), HCCIIEIOBAaHUE CBOWMCTB
KECTKON BOJIBI, TTPOIECCa TOPEHHUS Kejie3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEepUAJIOB), TMPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMid Ha HOHBI:



MarHus, Kajbl¥s, adroMuHus, IuHKa, skeme3a (1) u xemesa (M), memm (1),
HaO0JII0ICHUE U ONMCAHUE MPOLIECCOB OKPAILIMBAHUS TUIAMEHN MOHAMH HATpPHs, Kalus
M KanblMs (BO3MOXHO  HMCIOJB30BAHUE  BHUJIEOMATEPHUANIOB), HCCJEI0BAHUE
aM(OTEpHBIX CBOWCTB THAPOKCUIA ATIOMUHUS M THAPOKCHIA LIMHKA, pPELICHUE
HKCIIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BaxxHeHII1e MeTallyIbl U UX COSUHEHUS».

XHMHSA U OKpPYKa0LIas cpeaa

BemecrBa u Marepuanbl B I[OBCEIHEBHOM JKU3HM 4YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB M XMMHUYECKMX peakuuii B ObiTy. [lepBasg momomib npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMHUYECKOe 3arpsi3HEHHE OKpYXarolleld cpeapl (mpeAenbHasl AOoMmycTUMas
KoHUeHTpauus BeulecTB, ganee — [1/IK). Ponb xumuu B pemieHuH 3KOJOTHYECKHUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3ydyeHre o0pa3loB MaTepHalioB (CTEKJIO, CIUIABbl METAJUIOB, IMOJMMEpPHbIE
MaTepHabl).

Mesxcnpeomemnvle ceasu

Peanuzanus MeXNnpeaMETHBIX CBs3eld MpU HM3YYEHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS] Ye€pe3 UCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM,
TaK U MOHSATUH, SIBISIOIMIMXCS CUCTEMHBIMU JIJISl OT/IETLHBIX MTPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAy4YHBIA (akT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIacCuPUKaus, TEepUOJAUYHOCTb, HAOIIOIEHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHHUE, TAPHUKOBBINA 3P deKT,
TEXHOJIOTHUS, MATEPHUAIIBI.

®duznka: MaTepusi, aTOM, IJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKIIUI, U30TOIIbI,
PaNOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUUCCKHM 3aps, IPOBOIHUKH,
NOJYIPOBOAHUKHU, AUIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, T€NIO0, 00bEM, arperaTHOE
COCTOSIHHE BELIECTBAa, a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAJUIMYECKAsl PEIIETKa,
CIUTaBbI, (PU3MUECKHUE BETUYHHBI, €IMHULIBI U3MEPEHHS, KOCMHUYECKOEe TPOCTPAHCTBO,
IUIaHETHhI, 3BE311b1, COHIIC.

buonorusi: QorocunTes, npixanue, Omocdepa, HSKOCHUCTEMA, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJBI, TOJIE3HBIC
HCKOITa€MBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUS IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUASA

JIMUHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE  pE3yJAbTaThl OCBOEHUSI MPOTPAaMMbl  OCHOBHOI'O  OONIEro
o0pa3oBaHUsl JIOCTUTAIOTCS B XO0J€ OOy4YeHUSI XUMUM B EIUHCTBE Y4YeOHOU U



BOCIIUTATEIIbHOW JEATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU U JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, NPHUHSITHIMU B
oOliecTBe mpaBWJIaMU M HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YYaOIINXCS.

JInaHOCTHBIE pe3yIbTaThI OTpaXxaroT TOTOBHOCTD oOyJarommxcs
PYKOBOJICTBOBAThCSL ~ CUCTEMOW  TMO3UTHUBHBIX  IIEHHOCTHBIX  OpPUEHTAlMM U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HaCIEJWI0, TOHUMAaHUS 3HAYCHUS XUMHYECKOW HAyKu B IKU3HHU
COBPEMEHHOI'0 O0OIIEeCTBa, CIOCOOHOCTH BIAJAECTh JOCTOBEPHOW HHPoOpmMaiuen o
NEPEOBBIX JIOCTHXKCHHUSIX W OTKPBITUSIX MHUPOBOM M OTCYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

IPEACTaBICHUS O COIMAIBHBIX HOPMaxX U TMPaBWIAX MEXITMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIICCTBEHHO
M0JIE3HOM, y4eOHOUCCIIeIOBATEIbCKOM, TBOPUECKON M APYTUX BUIAX JESATCIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHON [EATEIbHOCTH TP  BBINOJHEHUH
y4eOHBIX, II03HABAaTEJIbHBIX 3a7a4, BBIIIOJIHEHUH XUMHYECKUX DSKCIIEPUMEHTOB,
CO3/IJaHUM YYCOHBIX MTPOCKTOB, CTPEMJICHUS] K B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIH
B TIpoliecce ATON yuyeOHOM esSTeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHUE U
MOCTYIKH CBOUX TOBAPUILIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS;

MHUPOBO33PEHYECKUE TPEJACTABICHUS O BEIIECTBE M XHWMHYECKOM peakiivw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAYKW W COCTaBJISIOIINE
OCHOBY IS TIOHUMaHMs CYIIHOCTH HAy4YHOW KapTUHBI MUpa, IMpeACTaBiIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTUA MPHUPOIbI, B3aHUMOCBA3SX 4YEJIOBEKA C
MNPUPOTHOMN CPEIOM, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPAaBICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAWMBbIC i OOBACHEHHS HAOIIOJAeMbIX TPOIECCOB W SIBIICHHUIA,
MO3HABATENIbHON, WH(GOPMAIIMOHHON W YHUTATENbCKOW KYyJIbTYPhl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOM
JIUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU CpeIcTBaMU  MH(OPMALMOHHBIX
TEXHOJIOTHU;

WHTEpPEC K OOYYCHHWIO W TIO3HAHUIO, JIOOO3HATENIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHMIO, TPOCKTHON M HMCCIIEIOBATEIbCKON N€ATEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPABJICHHOCTU U YPOBHSI 00YUYEHUSI B JaIbHEHIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:



OCO3HAHUE IIEHHOCTH KWU3HU, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3JI0pOBBIM 00pa3 KU3HU, OCO3HAHME TMOCJICACTBUM U HENPUSITHE
BPEAHBIX  NpUBbIUEK  (YyMOTpPeOJSEHUsS  aJKOroJyig, HApKOTHUKOB,  KYpEHHs),
HEOOXOJUMOCTU  COOJNIIOAICHUS TMpaBWJ  OE30MACHOCTH TMpU  OOpallleHHH ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUYECKOMY M3Y4YEeHMIO Mpodeccuil u Tpyaa pa3IuyHOro poja,
yBaXXEHUE K TPYAY U pe3ysibTaTaM TPYJIO0BOW JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHHUS MPEIMETHBIX 3HAHUHM MO XUMHUU, OCO3HAHHBINA BHIOOp WHIWBHUIYATbHOU
TPACKTOPUU TMPOJOJDKCHUS O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YCIemHON
npodeccroHaIbHON JESTEILHOCTH U PA3BUTHUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeIe;

6) 7K0JI0rH4ecKOro BOCIUTAHHUS:

AKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOUHHUKY KU3HU
Ha 3emie, OCHOBE €€ CyIIECTBOBaHHUS, MOHHMAaHHME IEHHOCTH 3[0POBOTO U
O6e3omacHoro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(Gu3MUeCKOMY U TICHUXWYECKOMY 3JI0POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHUS
npaBMJI 0€30MaCHOTO MOBEJEHUS MPU paboTe ¢ BEIIECTBAMH, a TAKKE B CUTYyaIHsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydyaeMble NpPHU U3YYCHUH XUMUH, IS
pelieHns 3aay, CBA3aHHBIX C OKPYXKaroIIed MPUPOIHOM Cpenoil, JJi MOBBIILIECHHUS
YPOBHS ~ SKOJOTUYECKOM  KYJIBTYpbl, OCO3HAaHMS  TJOOANBbHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJieM M IMyTeHd WX PEeIIeHUs IOCPEICTBOM METOJOB XHUMHUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B II03HABATEJIBHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpenMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMBIE JIA
dbopMuUpOBaHUST MUPOBO33PECHHS OOIICHAYYHBIC TMOHATHS (3aKOH, TEOpHUS, MPUHIIHII,
runore3a, (axkT, cuUcTeMa, TPOIECC, OKCICPUMEHT U  JIPYroe.), KOTOpbHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TMO3BOJIAIOT Ha
OCHOBE 3HAaHWW W3 ITUX MPEAMETOB (OPMUPOBATH NPEICTABICHUE O IIEIIOCTHON
HAy4YHOW KapTWHE MUpPA, U YHUBEPCAIbHBbIC y4eOHbIE NelcTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISTUBHBIC), KOTOpbIe oOecmednBaoT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYHIECTBICHHIO YYEOHOM
NEeATEbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAeicTBUA:



YMEHHUSl HCIONB30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHHWHA: PaCKpPBIBaTh CMBICT XUMUYECKUX TOHATHHA (BBIACIATh MX XapaKTEPHBIC
MPU3HAKK, YCTAHABIMBATH B3aUMOCBS3h C JPYTHMH TOHSTHUSMH), HCIOJIB30BaTh
MOHATHS I OOBSICHCHHUS OTIEIbHBIX (PAKTOB W SBJICHUH, BHIOWpATh OCHOBAaHUS U
KPUTEPUHU I KIaCCUPUKAIMK XHUMHYCCKUX BEIICCTB W XUMHUYECKHUX PEaKIIH,
YCTaHABJIMBATh TMPUIUHHO-CIICJACTBEHHBIC CBSI3M MEXAY OOBCKTAMU H3YyYCHHSI,
CTPOUTH JIOTUYCCKHUE PACCYKICHHs (MHIYKTHBHBIC, NCTyKTUBHBIC, MO AHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKITFOUCHHS;

YMCHHE TIPHUMCHATH B TIPOIECCe II0O3HAHWS TOHATHS (MPEIMETHBIC U
METanpeIMETHBIC), CUMBOJIMYCCKHE (3HAKOBBIC) MOJCIIH, HCIIOIB3YEMbIC B XUMUH,
peoOpa3oBBIBaTh MIUPOKO MPUMEHSICMBbIC B XHUMHH MOJICIBHBIC TPEICTABICHUS —
XAMHYECKUH 3HAK (CUMBOJI DJIEMEHTA), XHMHUYEcKas QopMylia W ypaBHEHHUE
XUMHYECKOW PEAKIMd — TPU PEHICHUU Y4eOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YYETOM
3TUX MOJICTBHBIX TMPEACTABICHUI BBIABIATh M XapaKTePU30BaTh CYIICCTBCHHBIC
NPHU3HAKA H3yY4aeMbIX OOBCKTOB — XMMHYECKUX BEIIECTB M XUMHUYCCKHX PCaKIIHMH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CIICJICTBCHHBIC  CBSI3M W
IPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBble ucciienoBaTe/IbcKHE TeHCTBHSA

YMEHHE WCIOJIb30BaTh ITOCTABIIEHHBIE BOIPOCHI B KauyeCTBE HWHCTPYMEHTA
MIO3HAHUS, a TAaKXKE B Ka4eCTBE OCHOBHI JUIsi (D)OPMHUPOBAHUS THUTIOTE3HI IO MPOBEPKE
NPaBUILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;

nproOpEeTeHHe OIbITa MO IUTAHWPOBAHHUIO, OPTaHMU3AIMA U  IPOBEICHHUIO
YUYEHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOAOM  Ipoliecca,
CaMOCTOSITEILHO IPOTHO3UPOBATh €ro Pe3ysbTaT, (popMynupoBaTh OOOOIICHHUS H
BBIBOJIBI TIO PE3yJIbTaTaM TPOBEAEHHOTO OIBITA, UCCIICJOBAHUS, COCTABISATH OTYET O
poJieJIaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOWpATh, aHATU3UPOBATH U HWHTEPIPETUPOBATH HWHOOPMAIUIO
Pa3TUYHBIX BHJIOB M (HOPM MPEACTABICHUS, MOJIYYaEMYI0 W3 Pa3HbIX HNCTOYHUKOB
(Hay4yHO-TIOMyJISIpHAs JIUTEpATypa XUMUUYECKOTO COJIEP KaHMsI, CITPABOYHBIE MTOCOOUS,
pecypcel UHTEepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPEUYMBYIO U HEIOCTOBEPHYIO
uHbOpMaIHIO;

YMEHHUE TPUMEHSATH PAa3IMYHBIE METOJBI M 3alpoChl MPHU IOUCKE M OTOOpE
uHQOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMWMBIX JJIS BBITIOJHEHUS



WUTIOCTPUPOBATh pEIIaeMble 3aJaud  HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyruMH popMaMu rpauKy U UX KOMOMHALUSAMU;

YMEHUE WCHOJb30BaTh W  aHAIM3UPOBaTh B TMpolecce yuyeOHOW U
HCCJICIOBATEILCKONW JIEATETLHOCTH WHGOPMAIMIO O BIUSHUW TMPOMBINIJICHHOCTH,
CEJIBCKOI'0 XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIEe MPUPOTHON CPEIbl.

KoMMmyHHKATHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSI:

yMEHUS 3a/laBaTh BOMPOCHI (B XOJ€ Avaiora u (WIih) JUCKYCCHH) MO CYIIECTBY
obcyxmgaeMolt  Tembl, (GOPMYJIUPOBATH CBOU  MPEAJIOKEHUS  OTHOCHUTEIBHO
BBITIOJTHEHUS TTPEVIOKCHHON 3a/1a4u;

YMECHHS  TPEACTaBISITH  IMOJYYCHHBIC  PE3yJbTaThl  IO3HABATEIBHOMN
JESATEIHPHOCTH B YCTHBIX M MMMCbMEHHBIX TEKCTAX; JICJIaTh MPE3CHTAINIO PE3yIbTaTOB
BBITIOJIHEHUSI XMMUYECKOTO JKCIepUMeHTa (71ab0opaTOpHOro OIbITa, JabOpaTOPHOM
pabOTHI 10 UCCIETOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOSKTA);

YMECHHS y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NO03HABATEILHON M MCCIICIOBATEIBCKON JACATEIBHOCTH MPU PEIICHUH BO3HUKAIOIIMX
npoOjeM Ha OCHOBE Yyuéra OOIMX HWHTEPECOB U COIJIACOBAHUS TO3UIIUM
(oOcyxeHrss, 0OMEH MHEHUSMH, «MO3TOBBIC IMITYPMBI», KOOPJIHHAIIMS COBMECTHBIX
JCHCTBUH, ONpECICHHEe KPUTEPUEB MO OIEHKE KAayecTBa BBIMIOJHEHHON pabOTHI U
Apyrue).

PerynsiTuBHbIe YHHBepcaJlbHbIe YUeOHbIe IeficTBUS:

YMEHHE CaMOCTOATENbHO ONpPENeNsiTh Ielu JeATeIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U TPHU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambojee A(PEeKTUBHBIE CIIOCOOBI pelnieHus YYeOHBIX U
MO3HABATEIBHBIX 3a/7a4, CAMOCTOSITENIBHO COCTaBISAITh WM  KOPPEKTHPOBATH
MPEUIOKCHHBIA QITOPUTM  JICMCTBUM TIPM  BBINOJHEHUH 3aJaHUM C  YYETOM
MOJIYYeHUS HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHSIX,
OIICHMBATh COOTBETCTBHE TIOJYYEHHOTO pe3yjbTaTa 3asBICHHOW 1€, YMEHUE
MCITIOJIb30BaTh M aHAIU3UPOBATH KOHTEKCTHI, MIPEJIaraeMble B yCIIOBUU 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pe3yAbTAaTOB IO OCBOGHHIO  005S3aTEIHHOTO
cCollepKaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHON paboyeil mporpaMmoi,
BBIJICNIAIOT: OCBOGHHBIE OOYYaIOIIMMHCS HAyYHBIC 3HAHHS, YMEHUS U CIOCOOBI
NEeUCTBUM, cielupruuecKue sl IpeIMETHON 001acT « XUMUS», BUBI AEATCIHHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS, €r0 WHTEPHpETalluH, TMPeoOpa3OBaHUIO0 U
MPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K konity oOydenus B 8 kj1acce mpeIMETHBIE PE3yNbTaThl HA 0A30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TOHSTHH: aToOM, MOJEKYJa,

XUMHUYECKUI BJIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECH



(oHOpOJHAS W HEOJIHOPOJIHAS), BAJIEHTHOCTh, OTHOCUTENIbHAS aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBas JI0JIsI XUMUYECKOTO AJIEMEHTA B COCIMHEHHH, MOJISIPHBIA OOBEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJib, JJIEKTPOOTPULATEIBLHOCTb, CTENEHb
OKHCJICHUSI, XMMHUYECKas peakius, KiIacCu(UKalus peakiuil: peaxiuu
COCIMHEHUS, PEAKIIUU PA3JI0KEeHUsI, PEaKIIMU 3aMelIeHUs, peakiui oOMeHa,
9K30- U DHAOTEPMHUYECKHE pEaKIMu, TemioBoM 3ddexT peakuuu, sapo
aToma, JJICKTPOHHBIM CJIOW aToMa, aTOMHas OpOWTalb, pPaaUyC aTroMma,
XUMUYECKAsl CBS3b, MOJISIPHAS W HEMOJSPHAS KOBAJIEHTHAsl CBSI3b, MOHHAA
CBSI3b, MOH, KaTHOH, aHUOH, PACTBOP, MaccoBasi J0Jisl BellecTBa (IPOIICHTHAs
KOHIIEHTpAILIMsI) B paCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHUX TIOHIATHHA U
MPUMEHSTH 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsI COCTaBlIeHUs] (hOPMYJT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLUN;

OTIPENICNIATh BaJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApPHBIX COCIUHEHUSX,
CTEIEHb OKUCJICHUS JIEMEHTOB B OMHAPHBIX COSUHEHUSIX, PUHAIIICIKHOCTD
BEIIECTB K OMNpeaeaéHHOMY KIacCy COCIUHEHHH 1o (opMynaMm, BHI
XUMUYECKOW CBA3M (KOBaJE€HTHAas W HOHHAas) B HEOPraHMYECKUX
COEMHEHUSAX;

packpeiBath cmbicn [lepuonnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBAaTh TOHHMaHUE TEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX DJEMEHTOB OT HX TNoJIoKeHHs B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChbl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaIpo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio Gopmy I[lepuogmdeckoit
CHUCTEMbl XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOATrPYIIa
(A-rpynma)» u «mobouynas moarpymma (b-rpynma)», manpie u OombInme
NEPUOJBI, COOTHOCUTH OO0O3HAYECHUS, KOTOPbIE HUMEIOTCS B TaOiwHIle
«lleppognueckas cucrema xumuyeckux sjemeHtoB J[. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XMUMHUUYECKHUX JJIEMEHTOB
(coctaB u 3apsj sApa, oOlee YUCIo SJICKTPOHOB U PACTPECICHHE UX TI0
AIEKTPOHHBIM CJOSIM);

KJIaCCU(UIIUPOBATh XUMHUYECKUE JJIIEMEHTBI, HEOPTaHWYECKHUE BEIIECTBa,
XUMUYECKHE peakiuu (M0 YHCIYy M COCTaBy YYACTBYIOIIMX B PEAKUIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPXkKIAsi ONUCAHUE MPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;



MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM TIPOTEKAHUS XUMHUYECKUX [MPEBpaAIlllCHU B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIISITh OTHOCUTENIBHYIO MOJICKYJSIDHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJII0O XHUMHUUYECKOTO »JJeMeHTa 1o (opMyne coeauHeHus,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU pEaKIUH;

NPUMEHATh OCHOBHBIE OINEPAIMM MBICIUTEIBLHON NESITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNEe, CUCTEeMaTH3aluio, KiacCu(pUKaIUIO,
BBISIBIICHHE TPUYMHHO-CIICICTBEHHBIX CBSI3€d — I8 MU3y4YCHUs] CBOWCTB
BEIIIECTB M XUMHUYECKUX PEAKIIMi, €CTECTBEHHO-HAYUYHbIC METO bl TTO3HAHUSI
— HaOmoJIeHNe, W3MEpPEHUe, MOJICIMPOBAHUE, DKCIIEPUMEHT (peasibHbIA U
MBICJICHHBIN );

CJIeI0BaTh MpaBWIaM TOJIb30BaHMS XUMUUYECKOW MOCY/IOH U J1aGOpaTOPHBIM
obopynoBaHMeM, a Tak)Ke TMpaBWjaM oOpalleHuss C BeIlIeCTBaMU B
COOTBETCTBUM C HWHCTPYKIUSIMH TO  BBITIOJTHEHUIO  JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYCHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(BolopoJiIa W KHCIIOPOJia), MPHUTOTOBJIEHUIO PACTBOPOB C OMNpeaeIEHHON
MacCOBOM JOJiell pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH W TMPOBOAMTH
XUMHYECKUE SKCIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIENIOUEH U
KHUCJIOT C TIOMOIIBI0 MHAUKATOPOB (JaKMyc, (eHON(TalIenH, METUIIOPAHK U

Apyrue).

K konity oOydenus B 9 kjacce mpeJMETHBIE Pe3ylbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUN: XUMUYECKUNA DJIEMEHT,
aToOM, MOJIEKyJia, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BaJIEHTHOCTh, 3JEKTPOOTPUIATEIBHOCTh, CTENICHb OKHUCIICHHS,
XUMHUYECKasi pEaKInsi, XUMUUYECKasl CBA3b, TETUIOBOM d(DPEKT peakinu, MoJlb,
MOJISIPHBIN 00BEM, pacTBop, DIEKTPOIUTHI, HEDJICKTPOIUTHI,
AIEKTPOIUTHYECKAs JUCCOLMAINSA, PEAKIIMd HOHHOTO 0OMEHa, KaTaau3aTop,
XAMHYECKOE paBHOBecHe, oOpaTuMble U  HEOOpaTUMbIE  PEaKIINH,
OKHUCJIMUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINN, OKUCIUTEh, BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBJICHUE, aJUIOTPOIHs, aM()OTEPHOCTh, XUMUUYECKAS
CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasl), KPUCTAININYECKAs PEIIETKa,
KOPpPO3Us METAIJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW pPEaKINH, MPEIeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHUX TIOHATHUA U
MPUMEHSThH ATH TIOHATHSI TIPY OTIMCAHUH BEIIECTB U MX MPEBPAIICHHUIA;



HCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJISI COCTABJICHUS (DOPMYJIT BEIIECTB
1 YPAaBHEHUU XUMHUYECKUX PEAKIIUN;

ONpPEAEHATh BAJECHTHOCTh M CTEIEHb OKHUCJIEHUS XUMHUYECKUX JJIIEMEHTOB B
COCIMHEHMUSAX  PA3JMYHOTO  COCTaBa, MPUHAMICKHOCTH BELIECTB K
OTpeNIeIEHHOMY KJIACCYy COEIMHEHUH 1Mo ¢opMysiaM, BUJ XUMUYECKON CBA3U
(koBaJIeHTHAs, MUOHHAs, METAJUINYecKasi) B HEOPraHWYECKUX COCIUHEHUSX,
3apsii MOHA TI0 XUMHUYECKOU popMyJie, XapaKkTep Cpe/lbl B BOJHBIX PaCTBOpPax
HEOPraHWYECKUX COEAUHEHNUM, TUIl KPUCTAUIMYECKON PEIIETKU KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cmbich llepuonmueckoro 3akona [J[. W. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: ONUCHIBATh U  XapaKTepU30BaTh
Tabnuunyro (opmy Ilepuoguyeckoid CUCTEMBl XUMUUYECKUX DIIEMEHTOB:
paznuuath TIOHSATUSI «TJIaBHAsg moArpymnma (A-rpynma)y U «moOo4Has
noarpynna (b-rpynma)», Manbie W OOJIbIIME TMEPUOJbI, COOTHOCHTH
0003Ha4YeHUS, KOTOPhIE UMEIOTCS B MEPUOJIMYCCKON TaOIHIIE, C YUCIOBBIMHU
XapakTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB H
3apsii sAapa, oOOIIee YHCIO JJICKTPOHOB U paclpefesieHne WX 10
AJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B H3MEHEHUH
CBOWCTB JJIEMEHTOB M MX COCAUHEHUM B IMpeAenax MajblX IEepUOIOB H
[JIaBHBIX MTOArPYII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMHUYECKUE JJIEMEHThl, HEOPraHWYECKHUE BEIleCTBa,
XUMUYECKHE peakiuu (M0 YHCIY M COCTaBy YYAcCTBYIOIIMX B PEAKLUUH
BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 U3MEHEHHMIO CTENeHEH OKHUCIICHHS
XUMHUYECKHUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME U Chenupuueckrne XUMHYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BELIECTB, IIOATBEPKAAsl OIHUCAHUE
IpUMEPAMU  MOJIEKYJSIDHBIX W HOHHBIX YPaBHEHUHW COOTBETCTBYHOLIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTHUECKON TUCCOLUALIMU KUCIIOT, IIEJI0YEH
U COJIEH, MOJHBIE W COKpAIEHHBbIE YpAaBHEHHUS pPEaklHii MOHHOTO OOMEHa,
YPaBHEHUS pPEAKIUW, NOATBEPKIAKOIINUX CYIIECTBOBAHUE T'€HETHYECKOU
CBSI3M MEX/y BEILIECTBAMU PA3JIMYHBIX KIACCOB;

pPacKphpIBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUU
TIOCPEJICTBOM COCTaBIICHHUS AJIEKTPOHHOTO OajaHca 3THX PEaKITni;
IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTA OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XHWMHUYECKUX IIPEBPALICHUNA B Pa3JIMYHBIX
YCIIOBUSAX;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJICKYJISIDHYIO U MOJISIPHYIO MAacChl BELIECTB,
MAacCOBYIO JIOJII0 XUMHUUYECKOTO »3JEeMEHTa 1o QopMysne COequHEHUs,



MacCOBYIO JIOJIO BEIIECTBAa B PACTBOPE, MPOBOAUTH PACUETH IO YPABHEHUIO
XUMHUYECKOU PEAKLINH;

coOI0IaTh MpaBUjia MOJIB30BAHUA XMUMHUYECKON MOCYI0M M 1abopaTopHBIM
obopyloBaHMeM, a TakKe IMpaBwia oOpalieHuss ¢ BEIIeCTBAMH B
COOTBETCTBHM C HMHCTPYKIHMSMH 10  BBINIOJHEHHIO  JIa0OPATOPHBIX
XUMHUYECKUX OMBITOB IO MOTYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yriaeKucsaoro rasa);

NPOBOJIUTH PEAKIMH, TOATBEPKIAIONINE KAUeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM NYTEM XJIOpPUA-, OpOMHI-, HOAMI-,
kapOoHat-, Qocdar-, cunukar-, cynabdpar-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHHUS W HOHBI H3YYCHHBIX METAJJIOB, MPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OTEpAIlMN MBICIUTEIBHON ACSITENFHOCTH — aHAU3 |
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEeMAaTH3aIUI0, BhISIBJICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H — I M3YYEHHUS CBOWCTB BEUIECTB M XHUMHYECKHX
peaKIuii, eCTEeCTBEHHO-HayYHbIE METOABl TO3HAHHWS — HaOJIO/ICHNUE,
U3MEpEeHHE, MOJICTTMPOBAHIE, SKCIIEPUMEHT (peabHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (L1 (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaxuuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB
51 Bosayx. Kucnopon. [Tousarue 06 6 bubnuoreka [IOK
' OKCHIaX https://m.edsoo.ru/7f41837c
Boaopoa.Ilonstue o kucnorax u bu6mmoreka [IOK
2.2 8 1
COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3axkoH u llepuoguyeckas cucrema xumuideckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubnuoreka [IOK

31 XUMHUYECKUX emeHToB /. U. ! https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XUMHUYECKas CBA3b.
3.2 OxucnuTensHo- 8 bubamorexa [HOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKITUN
bubnuotexa [JOK
Hroro o paszexy 15 https:// m.edSO(])_.I ru/7f41837c
PesepBHOE BpeMs 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
I[MTPOTPAMME
9 KJIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
No 11/ HanmeHoBaHMe pa3je/ioB U TeM Korrpoasmeie | Tpaktuseckue (uu¢posrbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pasznen 1. BenmecTBo 1 XUMHYECKHE PeaKUM
11 [ToBTOpEeHME U yriyOieHue 3HaHUH 5 1 bubnuoreka [JOK
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnunoreka [JOK
peakui https://m.edsoo.ru/7f41a636
13 ONEeKTpOIUTHYECKAsT JUCCOLMAIUS. 8 1 1 bubnuorexa [IOK
XHMMHUUYECKHE PEAKIIUU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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Pazpgea 2.

HeMeTaunasl M UX cOeIMHEHUA

91 OO01mas XxapakTepUCTUKa XUMUYECKHIX 4 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mmas XxapakTepUCTUKA XUMUIECKIX
2.2 aireMeHToB VIA-rpymmsl. Cepa u €8 6 bubmmorexa [IOK
' PyFmHL. &P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO0111as XapaKTEPUCTHKA XUMUYECKUX
2.3 3J'I€$CHTO§ VA-Ir) L. A30T, ocdop u ux 7 bubmorexa HOK
' PYHTBL ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO6mrast XxapaKTepUCTHKAa XUMUYECKUX
2.4 anieMeHTOB |VA-rpynmnsl. Yriepon u 8 bubmorexa LOK
' . PYIHBL. poa https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHCHHS
Hroro mo pazueny 25
Paznen 3. MeTajljibl M UX cCOeAMHEHHUS
. bu6moreka [IOK
3.1 00 4
HIHE CBOHCTBA METAILIoB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxneime MeTajUIbl 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasnen 4. Xumus n okpyxamomas cpeaa
bubnuoreka [JOK
4.1 BemectBa n MmaTepuaiibl B )KM3HU YEIOBEKa 3
https://m.edsoo.ru/7f41a636
Utoro mo pazneny 3
PeszepBHoe Bpems 3 bubmotera [JOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 7
INOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[Tpenmer xumuu. Poss XuMuu B )KU3HU 1 bu6moreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
[TonATHE O METO1aX MMO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBua
paboTHI B Ta0OPATOPUU U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuoreka [JOK
paszaeseHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota Ne 2 «Paznenenue
cMmecelt (Ha mpuMepe OYUCTKH 1 bubmorexa HOK
. p p https://m.edsoo.ru/ff0d28c8
MIOBapPEHHOM COJIH )»
ATOMBI 1 MOJIEKYJIbI 1 bubmmorexa [IOK
v https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocTseie U CI0KHBIE BEILECTBA 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [JOK

9 ATOMHO-MOJIE o€ yueHue
TOMHOTMOICKYTHIPHOC yHCHH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
10 Xumnueckas popmyia. BareHTHOCTD brbmmorexa LOK
Py https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XHMHAYECKOTO AJIEMEHTA B bubmmoreka [{OK
COEJIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosbs. MossipHast bubmuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKre U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [JOK
XUMHUUYECKUX pPeaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUSIM XUMHYECKUX bubmmorexa [IOK
B N P https://m.edsoo.ru/ffod5708
peakmit
Knaccudukanus XuMuueckux peakiuii
18 (coenMHEHMS, Pa3JIOKCHUS, 3aMEIICHHUS bubmorexa HOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeaucT. O6o0IeHne U bubmmorexa [JOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HAaHUH
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK



https://m.edsoo.ru/ff0d2a6c
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«BerecTBa U XUMUYECKUE PEAKLIUI)

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecs razoB. CocrtaB Bo3ayxa.

bub6mmoreka [{OK

21 Kucnoponm — 35eMeHT U IpocToe
polt p https://m.edsoo.ru/ff0d448e
BemiectBo. O30H
duznyeckre 1 XUMHUUYECKHE CBOIICTBA
22 KHCI0po/ia (peakuu OKUCICHUS bubmorera [JOK
P P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoObl nostydeHus: KUCI0po/ia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubnmorexa LHOK
patop P ) https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3 (PexT XUMHIECKOH peakIiuy,

24 MTOHATHE O TEPMOXUMUYECKOM bubnuoreka [IOK
YpPaBHEHUH, 3K30- U SHJOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsIx
Tommmso (HedTh, yroab U METaH).

25 3ar HSHCI-EI/qul;OS a a, CII0COOBI lro bubmiorexa HOK

P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «[Tonyuenne u cobupanue KUCIopoaa bubmmorexa [TOK
yi N p pod, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOMCTBY

97 Bogopoa — snemeHT u ipocToe bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

08 du3nyecKre U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 IToHATHE O KHCIIOTAX U COJISIX bubmiorexa LOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mostydeHust BOAOPOia B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o teme

31 «[lony4enue u cobupanue BOAOPOA, Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienusa o0béMa, KOJIMYECTBa
33 BEIIECTBA Ia3a [0 €ro U3BECTHOMY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIMM Ha OCHOBE 3aKOHA bubmorexa HOK
N . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusnvecKknue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [ToHsTHE 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacblllieHHbIE U
37 HEHACHIIIIEHHBIE PAaCTBOPBL. MaccoBas bubmorexa [IOK
https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTuueckas padota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIISCTBA»
39 KonTponsnas pabora No2 mo teme bubnnoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonyueHnue u XuMHU4YeCKHE CBOMCTBA bubnuoreka [IOK

KHUCJIOTHBIX, OCHOBHBIX H aM(I)OTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCHJO0B

OcHoBaHusI: COCTaB, KJIacCU(DUKALINS,

bubmuoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHUHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuorexa [JOK
MOJTy4YEHH S, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Pemenue
9KCIIEpUMEHTANIBHBIX 337a4 10 TEME bubnuoreka [IOK
47
«OCHOBHBIE KJIACChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'enernueckas cBsi3b MEXKy KiaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01IeHre U cucTeMaTru3alys 3HaHUK
B t https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme
" bubnuorexa [JOK
50 OcHOBHBIE KJIaCChl HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9ela
COeIMHEHU N
[lepBbie MOMBITKU KIACCHU(PUKAITUU
bubmuoreka [JOK
51 XUMHUYECKUX 37eMeHTOB. [loHsTHE 0
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOAHbIX JIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuoanueckas
bu6mmoreka [JOK
52 cuUcTeMa XMMHUYeCcKux 3nemeHToB /[, U.

Menneneesa

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

53 [Tepuonsl, , IO
PHOIEL, TPYIHEL, HOATPYIHE https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bubnuorexa [JOK
sanep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0UeK
. bubnuorexa [JOK
55 aTOMOB 251eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hc
cucteMmsl /1. 1. MenneneeBa
XapaKkTepruCTUKa XUMHUIECKOTO dIIEMEHTA
. bubnuorexa [JOK
56 1o ero noJioxkeHuto B [lepuoanueckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneera
3navenue [lepronnueckoro 3axkoHa s
57 pa3BuTHA HayKku U npaktuku. /. 1. bubnuoreka [IOK
MeneneeB — y4€HbIH, ITEJAror u https://m.edsoo.ru/00ada96e
rpaKJaHuH
58 DIJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuoreka [IOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 " e
OHHAT XAMPHACCRAL CBA3H https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenosspHasi XMMUYECKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucIuTEN U BOCCTAHOBUTEIIH bubmmorexa [JOK

https://m.edsoo.ru/00adb076
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65 KonTtponsHas padota Ne4 mo teme 1 1 bubmuorexa [IOK
«CtpoeHue aroma. XUMHUECKasl CBSA3b https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011EHNE U 1 bubnuorexa [JOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IEHE U 1 bubnuorexa [JOK
cUCTEeMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011IeHE U 1 bubnnorexa [JOK
cUCTEMaTH3alHs 3HAHUMN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[MPOI'PAMME
9 KJIACC
Kosn4yecTBo yacos JIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
[Tepuoanueckuii 3aK0oH.
1 [Tepuoanueckas cHCTEMa XUMHYECKUX 1 bubmorexa HOK
PHOA https://m.edsoo.ru/00adb59e
anemenToB JI. . Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmorexa HOK
P P https://m.edsoo.ru/00adb6b6
MEepUOI0B
3 Knaccudukanus 1 HOMEHKIATypa 1 bubnunoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUYECKOH CBSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 KonTtponpHas padota Nel mo teme 1 1

«IToBTOpeHue u yriybiaeHne 3HaHUH



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiiacca»

Krnaccudukarus XuMHIECKUX peakui

bubmuoreka [JOK

6
10 PA3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMHUYECKOMN

7 eakuud. [ToHATHE 0 TOMOTEHHBIX U bubnmorexa LOK
P ’ https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsITHE 0 XUMUYECKOM PAaBHOBECHH.

3 @akTOpBI, BIUSAIOIIHAE HA CKOPOCTh bubnuorexa [JOK
XUMUYECKON PEAKLIUH U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PABHOBECHS

9 OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC bu6moreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3MEKTPONUTHYECKON

10 mucconuanmy. CHIIbHBIE U ClIa0bIe bubmmorexa LOK

’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHsle ypaBHEHUS peaKIIni bubmmorexa LOK
M P https://m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUII B CBETE IIpEeACTaBIECHUI 00 Eubmorexa HOK
. p https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOIHAIIIHT
XUMHUUECKHE CBOIICTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 IIEKTPOIUTHUECKON Bubmorexa OK
p p https://m.edso0.ru/00add8b2
JIACCOLIUAIAN
14 ITousaTue o ruaposnse couen Bubmiorexa OK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK

15 O000111eHIE U CUCTEMATHU3AaIIUs 3HAHUN

Hl . https://m.edso0.ru/00addd12

16 IIpaktuyeckas padora Ne 1. «Pemenne bubnuoreka [IOK
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OKCIICPUMCHTAJIbHBIX 3aa4»

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

KonTtponeHas padota Ne2 mo teme

bub6mmoreka [{OK

17 «DIEKTPOJIUTUYUECKAS JUCCOLIHALIM.
p a tan https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIUU B PACTBOPax»
OO01mmas XxapakTepruCcTHUKa TaIOTCHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubnmorexa [TOK
PUMED https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHYECKHE CBOMCTBA, MOJYYECHUE bubmmorexa [TOK
? ya ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padorta Ne 2 o teme
20 «[Tomyyenne CONTHON KUCIOTEI bubmorexa HOK
YHACHHE €O ’ https://m.edsoo.ru/00ade348
W3yYeHHE € CBOWCTBY
Breruucienus mo ypaBHEHUSIM
21 XAMHYECKNX PEAKIINI, €CIIN OIUH U3 bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE
99 OO6mrast XxapaKTepUCTUKA PJIEMEHTOB bubnuoreka [IOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
Amnorponnsie MOIUGMHUKAILIUU CEPEI.
23 HaxomI;eHHe CcepEl I/I(beé COC,I[I/IHCII)-II/Iﬁ B Eubmorexa HOK
p . https://m.edsoo.ru/00ade64a
pupoJie. XMMUYECKUE CBOMCTBA CEPhI
24 CepoBogopos, cTpoenue, Gpuzndeckue u bubnunoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCIIOTA,
25 ¢u3nyeckrue 1 XMMHYECKHE CBOICTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
26 XUMHYECKUE PEAKLINH, JIEKAIINE B bubnuoreka [IOK

OCHOBC IMTPOMBIIIJICHHOTO crocoba

https://m.edsoo.ru/00adec8a
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IIOJTY4EHUS CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroILEen Cpeibl COCTUHEHUSIMU
cepsl

Briuucienne MaccoBOM T0JIU BBIXOAa

bubmmoreka [{OK

27
IIPOAYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO6mast XxapaKTepUCTUKA DJIEMEHTOB

28 VA-rpymisl. A30T, pacripocTpaHEHHE B bubnnorexa [JOK
npupoje, pu3nuecKue U XuMUYECKHe https://m.edsoo.ru/00adeea6
CBOICTBa
AmMuak, ero ¢usnyeckue u

29 XUMUYECKHE CBOMCTBA, MOJTyYeHUE U bubmorexa [TOK

’ i https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[TpakTruueckas padota Ne 3 o Teme
30 «[lonydyeHrne aMmMuaka, U3ydeHUE ero Bubmmorexa [JOK
N yi - H3YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpusndeckue u bubnuoreka [IOK
XUMHUUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPAIbHBIX

32 o0peHunii. XMMUYECKOE 3arps3HeHUe bubmmorexa [JOK
yAObP o p https://m.edsoo.ru/00adf518
OKPY’KaIoIlIel Cpeibl COeAMHEHUSIMHU
azoTa
dochop. Oxcun dbochopa u

33 (poc:;)o pHa}I KI/ICJ'I((l))Ta (b(bI/II;I/I(‘l\g)CKI/Ie " Bubmmorexa LIOK

P L https://m.edsoo.ru/00adf68a
XMUMHYECKUE CBOMCTBA, MOIyueHUE
34 Hcnonb3oBanue hocdaTtoB B KauecTBe bubnunoreka [JOK

MUHEPAIbHBIX YA0OpEHHH.

https://m.edsoo.ru/00adfc20
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3arpsi3HeHHE IPUPOTHON CpeIbl
docharamu

VYriepo, pacpocTpaHeHHE B TIPUPO/IEL,

bubmmoreka [{OK

35
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeponaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJOTHICCKUE bubmmoreka [IOK
po0JIeMBbl, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)
bubmmoreka [{OK
37 VYroJibHAsI KUCIIOTA U €€ COJIN
https://m.edso00.ru/00ae006¢
[IpakTnueckas padorta Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
KauecTtBenHas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HOH"
[TepBoHauanbHBIC TOHATHS 00
39 OpraHNYECKNX BEIIECTBAX KaK O bubmmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
bu6mmoreka [JOK
40 KpemHuwii u ero coenuHeHUs
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue
41 AKCIEPUMEHTAIBHBIX 3314 10 TEME bubnunoreka [JOK
«BaxHeime HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHUS
KonTponsnas pabora Ne3 mo teme
42 «BaxHeine HeMeTaubl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS
43 OO11ast XapakTepUCTUKAa XUMUYECKUX bubnuoreka [IOK

9JICMCHTOB — MCTAJIJIOB.

https://m.edsoo.ru/00ael103e
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Meraimnueckas CBsi3b U
METAUIMYECKAsE KPUCTAJUTMYECKAS
pemérka. Gu3nyecKkre CBOMCTBA

METaJJIOB
XMMHUYECKHE CBOMCTBA METAILIOB.

44 DNEKTPOXUMHYECKUN Psiji HAllPsDKEHUI Bubnuotexa LIOK

https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mmue cnocoObl MOTYYSHHS METAIIOB.

45 CrinaBel. Beruncnenus no ypaBHeHUsIM bubnnorexa [JOK
XUMHUUYECKUX PEAKINH, €CIIM OJIUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJIEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METATIIOB bubamorera LOK

https://m.edso00.ru/00ael278
bu6mmoreka [IOK

47 [lenotrbie MeTALIL https://m.edsoo.ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmmorexa LOK

https://m.edsoo.ru/00ael4b2

49 [leno4yHO3€eMENBbHBIE METAILIIBI — bubnuoreka [IOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8

50 Baxueiie coequHEHNS KaJIbLIU bubmorexa [IOK

https://m.edso0o.ru/00ael5e8

51 O000111eHIE U CUCTEMATHU3AIIUS 3HAHUN

52 JKEcTKOCTh BOMBI M CIIOCOOBI €& bubmuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 1o Teme

53 ")IIZéCTKOCTb 1301;[1,1 1 METOJIBI €€ bubmiorexa LIOK

" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 AnroMuHMi bu6mmoreka [JOK
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https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBONCTBA OKCHJIA U bubmuorexa [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bub6mmoreka [{OK
https://m.edso0.ru/00ae1d86
57 Oxkcubl, THAPOKCUIBI M COJTH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00menne u cucTeMaTu3aus 3HaHAK
[IpaxTueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 337]a4 M0 TEME bubmuorexa [JOK
«BaxHenme MeTaJlTbl U UX https://m.edso0.ru/00ae3de8
COEJIMHEHUS
Berarcnenus o ypaBHEHUAM
XUMHUYECKUX pPeaKLUi, eCIu OJUH U3
50 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [IOK
COAEPKUT IpUMecH. Beraucienus https://m.edso0.ru/00ae1750
MaccOBOM JIOJIM BBIXOJIa TIPOAYKTa
peaxkuuu
61 O00011eHre U cucTeMaTU3alus 3HAHUI
KontponbHas padota Ned4 o teme
62 «Baxxnelme MeTauIbl 1 UX
COEJIMHEHUS
63 BemmecTBa u Mmarepuarsl B bubnnoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE bubnuoreka [IOK
OKpYXKaroLlen cpeabl https://m.edsoo.ru/00ae4270
65 Ponp XMMHUM B peIIeHUH SKOJIOTUUECKUX bubnuoreka [IOK

npobaem

https://m.edsoo.ru/00ae4270
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PezepBHblit ypok. O0o0ICHNE U bubmuorexa [IOK
66 N 1
cucTeMaTu3anys 3HaHu| https://m.edsoo.ru/00ae0dOa
67 PesepBubriit ypok. O60011eHNE 1 1 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
68 Pesepubriit ypok. O60011eHUE 1 1 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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