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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHMUI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0ILIEr0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe deaeparbHOl pabodeil TporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIIETIIUU MPENOJaBaHUs YYEOHOTO npeaMeTa « XuMUsH)
B 00pa3zoBarenbHbIX opranmu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xumMuu na€T MNPEJCTABICHUE O LENsAX, OOIEeH cTpaTeruu
oOy4yeHHs, BOCHUTAHUSI M Pa3BUTUA OOYYAIOUIUXCA CpPEACTBAaMU Yy4EOHOTO
peamera, YCTaHAaBIIMBAECT o0s13aTeapHOe IIPEAMETHOE COZIEpKaHue,
npeaycMaTpUBAET paCIpelelieHUe €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHUHU, OMNPEAENAECT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh  U3YUEHUS] XUMHUU C YU4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEW  O00ydYarouuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTra  JUis
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3yibTataM 00yuYeHUs] XUMUU Ha YPOBHE 1I€JIeH U3yUYeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENFHOM JAESITETbHOCTH OOYYaromerocss Mo OCBOCHHUIO
y4eOHOTr0 CoIep KaHuUA.

3HaHME XHUMHH CIYKUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
00Oy4aromierocsi, €ro MpeACcTaBIeHU O MAaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
pOJib UTPaOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIIX
DPHEPTUU M 00 HBONIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0eM YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, DYHEPreTHUECKOM,
MUIIEBOI 1 9KOJOTUYECKON O€30MacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealM3aluyd  BO3MOXXHOCTEH  JJii  CamMOpas3BUTUS U
dbopMupoBaHUs KyJIbTYpPbI JUYHOCTH, €€ 001Iel U (YyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUpOBAHWE MBIIUICHUS] U TBOPUYECKUX CIOCOOHOCTEH
OoOy4JaromuXxcs, HABBIKOB HX CAMOCTOSITEIBHOM  Y4yeOHOW  JESTeNIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEJI0BATEIbCKMX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIBHOM €SI TEIHLHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsI1a HA €UHCTBO MPUPOABI M YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (hopMUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHHS K
€CTECTBCHHO-HAY4YHBIM 3HAHUSIM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJaJ B
IKOJIOTHUYECKOE 00pa3oBaHuEe 00YUYarOITUXCS.

JlanHbple HampaBlieHHs B OOYYEHMM XUMHHM OOECHEUYMBAIOTCS CHEelU(pUKON
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIA  SBISETCS — TEAarOorm4ecKu
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKHW XUMHH Ha ONpeeIEHHOM dTare e
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUESHTHPOBAH Ha
OCBOCHHE OOYYaIOIIUMHCS CUCTEMBI IEPBOHAYAIBHBIX MOHITUH XUMHH, OCHOB
HEOPraHMYECKOM XHUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TMOHSTUN
OpPraHUYE€CKON XUMUHU.

CtpykTypa coaepkaHus MPOrpaMMbl 10 XMMHUHU cPopMHpOBaHa Ha OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ uzyueHuto. CojepkaHue CKIIAIbIBACTCS U3 CUCTEMBbI
MOHATUI 0 XUMHYECKOM DJIEMEHTE U BEIIECCTBE M CUCTEMBI TTOHITUI 0 XUMHYECKOM
peakmuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BAaHBI IO TIPHUHIIHITY
MOCJIE/IOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKHUX IPECTABICHUM
pa3HOr0 YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— [lepunoanyeckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 dIEKTPOJIUTHYECKOM JUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernuecknue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIUPUYECKU
MOJTYYCHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPyrOMY, BBINIONHSAA (QYHKIMM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOTYy4YCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CHOCOOCTBYEeT  (OPMHPOBAHUIO
MPECTaBICHUS] O XUMHYECKON COCTABJISAIOIICH HAyYHOM KapTHUHBI MUpa B JIOTHKE
e€ CHUCTeMHOM NPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHWs B Hayke. M3yueHue XMMUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYeOHBIX MpeaMeToB: «OKPYKAOIUH MUDPY,
«buognorus. 5—7 knacce» U «duznka. 7 Kiaccy.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOAUT (POpPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIbHOCTU YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHWUU CHCTEMBl XUMHUUYECKHX
3HAHUN — BaXKHEUIUX (PAaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUYCCKUX TOJIOKEHUMH,
JIOCTYIHBIX O000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TIPpH HW3YYCHUW BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUH U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUHU B Y4EOHO-IO3HABATEIBHOW U Y4EOHO-UCCIEI0BATEIHCKON
JeSTeIbHOCTH, OCBOCHHHM TPaBHJ 0€30MacHOro OOpaiieHus C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HMU.

[Ipn m3yyeHUM XMMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENH TaKUE 1IeTH, KaK:

— (dopmupoBaHHe HMHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKoe MpuoOIIeHHEe
O0y4aroumxcs K CaMOCTOSITEIIBHOM MO3HABATENbHON JESTENbHOCTH, HAayYHBIM
METO/IaM TO3HaHUus, (GOPMHUPYIOIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyHArOIIUMUCS
OTbITA PAa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMS M CaMOIO3HAHUS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), MMCIONIMX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICSATEILHOCTH;

— (dopmupoBanue oOmel (QyHKIIMOHATBHOW W  €CTeCTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHATHP W OICHUBATH SBICHUS
OKPYKAIOIIEr0o MHpA, UCIOJIb3Yysl 3HAHWUSA W OMBIT, MOJyYCHHBIC MPU U3YUCHUH
XUMUHU, TPUMEHSTh HX IMPU PEIIEHWH MpoOJeM B TMOBCETHEBHON XHU3HU U
TPYJIOBOM 1€ATENbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCAd T'YMAHUCTHYECKUX OTHOILICHUIA,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKU
1EeJIeCO00pa3HOro MOBEAEHUsT B ObITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KaroIIel MPUPOTHON CPEeibl;

— pa3BUTHME MOTHUBALUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCTIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGWIsl U HAMpPaBICHHOCTH JaTbHEHUIIETrO
oOy4eHusl.

OOmee 4YMCIO dYacoB, OTBEACHHBIX I W3YYEHUS XHUMHUU Ha YPOBHE
OCHOBHOT'O 00111€T0 00pa3oBanus, coctanisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIen0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHavajibHbIe XUMUYECKHE MOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KHU3HU YENOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOMax MO3HAHUS B XMUMHUH. UHCThIE BEILIECTBA U CMECH.
Cnioco0nI pazeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. IIpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemniecTB. (OTHOCUTENbHAasE aToMHas Macca.
OtHOcUTENBbHAS MOJIEKYJIsipHAs Macca. MaccoBas J10J11 XMMHUYECKOI0 3JIEMEHTa B
COCJIMHCHUU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anMoCBsI3b KOJIMUECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHUI[ BemecTBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHECHUH.

POU3UYECKUE U XUMUYECKUE SABJIECHUS. XUMHUYECKasl PEAKUUSA U €€ TPU3HAKH.
3aKOH COXpaHEHUs MacChl BEIECTB. XHUMHUYECKue ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUN (COSTUHEHHMS, Pa3I0KCHHS, 3aMEIICHUs, 0OMEHa).

XumuuecKkuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCYJ0M, mpaBuiiaMu pabOTHl B JabopaTopuu u
npuéMamMu oOpalleHus ¢ J1abopaTOpHbBIM 000PYIOBAHUEM, U3YUEHUE U OMHUCAHUE
dbu3nYecKkuX CBOWCTB O0O0pa3lloB HEOPraHWYECKUX BEIIECTB, HaOJI0JCHUE
busndeckux (TJIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKHX (FOPEHHE CBEUH, MPOKAITMBAHUC
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) SIBICHUM, HAOII0ICHHE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasimokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKEeHHWE THAPOKCHIA
menu (I1) mpu HarpeBanum, B3auMoOJIeHCTBHUE kele3a ¢ pacTBopoM coiu meau (1),
M3yUYeHHUE CIOCOOOB pa3fCICHUs] CMECEH: ¢ MOMOIIbI MarHurta, (puibTpOBaHUE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
COJIM, HAOJIOJIECHHWE W  ONHWCAaHUE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHUsS MAcChl, CO3JaHUE MOJEIEH MOJICKYJI
(ILIapOCTEPHKHEBBIX).

BaxHelline npeacTaBUTeId HEOPraHMYECKUX BelecTB

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€MEHT UM MpOCTOe
BellecTBO. HaxoxaeHnue kuciopona B Tpupoje, (U3MYECKHUE U XUMHUUYECKHUE
cBoictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopoga. CrocoObl



MOJIYYCHHUST KHUCTopoAa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKAIIHS KUCIOPO/IA.

TemnoBolt 3hdexT XUMHUECKOW peakluh, TEPMOXMMUYECKHE YpaBHEHUS,
9K30- W SHJOTEPMHUYECKHE peaKIUu. TOIIMBO: yrojib M METaH. 3arpsi3HEHHUE
BO3lyXa, yCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpymeHrne 030HOBOTO CIIOSI.

Bonopon — asnemeHT mM mpocrtoe BemectBo. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
noyuyeHust. Kucinotsl u comnu.

Momnsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMHUECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HacpilieHHbIE M HEHACBIMIEHHBIE PAacTBOPBL. PacTBOpHUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4deloBeka. KpyroBopor Boabl B IpUpO/IE.
3arpsi3HEHHUE NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BO/I.

Knaccudukarnus neopranmdeckux coenuHenuit. Oxcuawl. Knaccubukarms
OKCUJOB:  cosieoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKHE
CBOMCTBa OKCHUJIOB. [loryuenrne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE
ocHOoBaHuA. HoMeHkiatypa ocHoBaHuil. PU3NYECKHUE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne oCHOBaHUN.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucinot. Ouszndeckue u
XMMHUYECKHE CBOMCTBa KHUCIOT. Psn axktuBHocTm metayuioB H. H. bekerosa.
ITony4yeHue KUcIor.

Comu. Homenknartypa coisieil. @U3N4YECKUE U XUMHYECKHE CBOWCTBA COJICH.
[TomyuyeHue coiei.

['eHeTnyeckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COEAUHEHHUN.

Xumuyeckuii IKcnepumenm:

Ka4€CTBEHHOE OMPEJEIICHUE COAECPKAHUs KUCIOPOAa B BO3AYX€, MOJTYUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHCJIOPOJa, HaOIIOJCHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBECHUS U
MpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHE C oOpasliaMu OKCHIIOB U
ONKMCAHHE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACHO3HABAHME U HU3YyUYCHHE
CBOMCTB BOJIOpojia (TOpeHHE), B3auMoAeicTBHE Bojopoaa ¢ okcugom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3lOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOJEHUCTBUE BOJAbBI C METAJJIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCHOJIb30BAHUE BUJIEOMATEPUAIIOB),



uccieIoBaHle 00pa3lOB  HEOPraHMYECKHX BEUIECTB PA3JIUYHBIX  KJIACCOB,
HAOJIIOICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3auMmojeiicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJlaMH, PEakiuid HEeUTpalIu3aluy, MOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METAJUIa APYTMM K3 PACTBOPaA COJIA, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 33/a4d 1o TeMe «BaxHenmme KiacChl HEOPraHMYECKHUX
COEOUHECHUI.

Hepuoanueckuit 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX
iemMenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKH KIACCU(DHUKAIIMA XUMUYECKHX dJeMeHTOB. [loHsTHE O
IPYIIAaX CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE M MIECJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOpPhIe 00pa3yloT aM(OTEPHBIE OKCHIbI
Y TUJIPOKCUJIBI.

[lepnognuecknii 3axoH. Ilepuoandeckast cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJIUHHONEpUoAHass  (HOPMBI
[Tepuognueckoit cucrembl xumuueckux siaemMeHToB [l. . MenneneeBa. [lepuobl
u rpynnsl. Ousnyeckuil CMBICI IIOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAa WU
IPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CTtpoeHue
AEKTPOHHBIX ~ 00070YeK aroMOB TepBbIX 20 XUMUYECKUX  DJIEMEHTOB
ITepuonnueckonn cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsI pajuyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO TPYNIIaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB U Pa3BUTUA Haykh W mnpaktuku. . M. MenneneeB — y4yé€HbId U
rpakJaHUH.

Xumuyeckass cBs3b. KoBasieHTHast (MOJIApHAsT YW HEMOJIAPHAs) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHMH.
[Tponiecchbl OKUCIEHUS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHE OO0pa3loB BEHIECTB META/UVIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHAHKA C PacTBOpaMH KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiuu pa3oKeHHsl, COSTUHEHU).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXNpeIMETHBIX CBsI3€M MpU WM3YyUYEHHM XUMHU B 8 Kilacce
OCYILECTBIISICTCS dYepe3 HCIOJIb30BaHWE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TOHSATUM, SIBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJCIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHali3, CHHTE3, KiIacCupUKaNus, NEePUOJAUIHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOAECIUPOBAHHUE, U3MEPEHHUE, MO/JICITb, SIBJICHUE.

duznka: marepusi, aroM, OIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIHI,
M30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3apsjl, BEUIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (PM3UYECKUE BEIMYMUHBI, €UHUIIBI
M3MEpPEeHMsI, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOTIAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BenrecTBo U xXumuveckasi peakiuus

[Tepronnueckuii 3akoH. [lepuoanueckas cucteMa XMMHUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. CtpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, Kalusl, KaIbLUS W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKECHUEM 3JIEMEHTOB B Ileproanueckoii
CHCTEME U CTPOCHHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XMUMHUYECKOM CBSI3H.

Knaccudukanys u HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBa BEIIECTB, OTHOCSIIMUXCS K PA3JIMYHBIM KjJaccaM HEOPraHHUYECKUX
COCIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanys XuMUYECKUX peaKIuid MO pa3IMuHbIM MpHu3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(deKkTy, Mo
M3MEHEHHUIO CTENEeHEH OKMCJICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, 1O
YYacTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonarne o ckopocTH XuUMHUYeckoi peakiuu. [loHstne o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHIATHe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusx. [lonstne o karanuse. [loHsTre 0 xXuMudeckoMm paBHoBecun. DakTOpHI,
BIIMSIIOIINE HAa CKOPOCTh XHMHUYECKOM PEAKIMUA M TMOJIOKEHHE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OallaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peaxkuuu. Cocrasiienue YpPaBHEHUI



OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUH C  HUCIHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus PNEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHW3M JHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMA BUIAMU
XUMUYeCcKoH cBsi3u. CteneHp Auccounanuy. CHUIIbHBIE U CI1A0bIE 3JIEKTPOJIMTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IOJIHBIE M COKpAalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBaHMM U COJ€ll B CBeTE€ TMPEACTaBICHUN 00 3IEKTPOIUTUUECKOMN
nuccounanuu. KauectBeHHbIE peakini Ha MOHBL. [IOHATHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJCISIMM KPUCTAIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMEeTauioB (rpadura M ajnmasza), CIOKHBIX BEIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOJHOCTH
pacTBOpPOB BEIIECTB, IPOLECCAa AMCCOLMALMU KHUCIOT, IIEJIOYed M COJIEH
(BO3MOXXHO  HCIOJB30BAHME BUJAEO  MATEPUAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPU3HAKU  TPOTEKAHHWs  peakuMid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHM
(ropeHue, peaklMH pasyioKEeHHs, COEIUHEHUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C INIOMOIIBIO KAYECTBEHHBIX pPEAaKIUMd HA HOHBI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTaJibl 1 MX COeITMHEHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTeNneHn okucieHus. CTpoeHue W (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHMMHUUYECKHE CBOWMCTBA HA IpUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaJlaMd, HEMETaUlaMH, IeJIo4aMH). XJIOPOBOJIOPO/I.
ConsiHass KuCI0Ta, XMMUYECKHE CBOMCTBA, INOJYy4YEHHE, NPUMEHEHHE. [lelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHM3M YeJOBEKa. BakHeWlne XJIOpHUAbl U UX
HaxO0KJICHUE B IIPUPOJIE.

OOmast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHune u (u3NYeCKue CBONCTBA
MIPOCTHIX BEUIECTB — KUCIOPOA U Cepbl. AJUIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEphl KaK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (HU3MYECKHEe W XHMHYECKHE CBOWMCTBAa (00mME Kak
MPEACTaBUTENA Kjlacca KHCIOT W crenuduyeckue). XHUMHUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOCO0a MOJYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAs PEAKLIMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCIUHECHHWA B TpUpoe. XUMHUYECKOE
3arpsiI3HEHHE OKPYIXKAIOIIEH Cpeabl COCIMHEHHUSMHU Ccepbl (KUCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIECHHs. A30T, paclpOCTpPaHEHHE B MPUPO/E,
¢buznyeckue U xuMuyeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHaK, ero
busnyeckue U XMMHUYECKHE CBOMCTBA, ONyueHue U npuMenenue. Coinu aMMOHUS,
X QU3NYECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ MoJydyeHHue, (PU3HUYECKUE U XUMHUYECKUE
cBoMcTBa (0OIIME KaK MPEICTaBUTENSl Kiacca KHUCIOT U crhenuduueckue).
Hcrnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEPAJIbHBIX
yno0peHuil. XuMrU4YecKkoe 3arps3HeHUe OKPYKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢docdopa, puznueckue U XUMUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciaora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nostyderue. Mcnons3oBanne GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIIEepoA,  auIOTPOITHBIE
MOAU(UKALIMKM, PACIpPOCTpaHEHUE B TpHUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriaepoja, ux
busznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha >KUBbIE OPIraHU3MBI,
HOJlyYeHUE U MPUMEHEHHE. DKOJIOIMYecKHue MpoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rino0anbHOrO TOTEIUICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas Kuciaota u €€ coyu, uX PU3nuecKkue U XUMHYECKHUE CBOICTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO3SMCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSAUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJINLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YIIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKTHl WX TepepaboTku (O€H3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBojax — U ux
poinu B OKM3HM 4YeJOBEKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COECTMHEHUH.

KpemHuii, ero Qusnueckue HM XHMHYECKHE CBOMICTBA, IOJYYECHHE W
npuMmenenune. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus o0
okcuzae kpemuus (IV) u kpemHueBor kucnore. CUIMKATBl, UX UCIOJb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KEpaMHKA,



CTEKJIO, IIEMEHT, OCTOH, ene300eToH. IIpobiieMbl 6€30maCHOIO MCIOIB30BAHUS
CTPOUTEINIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

XumuuecKkuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOUCTB COJSIHOM KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil HA XJIOPUIA-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHMsI, ONBITHI, OTpaKaIKUe (PU3NYECKHE W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEJUHEHHUM (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TajJOreHUJIOB), O3HAKOMJIEHHE C
oOpazlaMu ceppl M €€  COEQUHEHUSIMU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIIMBaHUS caxapa IoJ| JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, HW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHOU KUCIIOTHI, MPOBEEHNE KaUeCTBEHHON peaKIny Ha cybdat-
WOH M HaOJIOJIeHHWEe TpHU3HaKa €€ MPOTEKaHWUs, O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yIOOpEHUH, MOTyUYeHHE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB aMMHaKa, IMPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (ocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IIPOTEKaHHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THON KUCJIOTHI C MEJIBIO
(BO3MOKHO UCITOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYECHHE Mozenen
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, dyuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHe, coOupaHue, pacrlo3HaBaHUE M U3yUCHUE
CBOICTB YIJIEKMCIIOTO ra3a, MpOBE/ICHNE KaYyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYECHHE TNPHU3HAKOB WX MPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEePUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenmme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO6mas XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmogmyeckor cucremMe XuMU4ecKux diemeHToB [[. U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTramndeckasi CBsi3b U
METAJUIMYECKasT ~ KpUCTa/UIMUecKas  pemi€Tka.  DJICKTPOXUMUYECKUH  psll
HaMpsHKEeHUH MeTauioB. OU3NYecKre U XUMUYECKHUE CBOMCTBa MeTaiioB. Oomue
CrocoObl ToNy4eHus: MeTayioB. [loHATHE O KOpPPO3WU METAIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CrjiaBbl (CTallb, YYTyH, AIOPATIOMUHUU,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTabl: nonoxeHue B llepuoanyeckon cucremMe XUMMHUYECKHUX
sanemeHToB /. . MenzaeneeBa, cTpO€HHE UX aTOMOB, HaXOXJECHHE B IPHUPO/IE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl U



TUJPOKCUZIBI HaTpusi W Kainus. [IpuMeHeHrMe 1EeNoYHbIX METaUIOB M HX
COEMHECHUM.

[IlemoyHO3EMENBHBIE METAJUIbI MAarHUA W KaJbLIMK: TOJIO)KEHUE B
ITepuonnueckon cucreMe xumuueckux dneMeHToB Jl. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3ndecKkne 1 XMMUYECKUE CBOMCTBA MarHus
u Kanplus. BakHeimue coeauHEeHUs Kajabls (OKCUI, THIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHHN: TIosioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aroma, HaxXOXAeHWE B mnpupojge. Dusnueckue u
XUMHUYECKHUE CBOMCTBA aTOMHUHMS. AM(POTEPHBIE CBOICTBA OKCUAA U TMAPOKCH]IA
ATIOMUHHS.

Keneso: monoxenue B [leppoanyeckon cucTeMe XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, cTtpoeHHEe aroma, HaxoxJacHue B mnpupore. Dusznyeckue u
XUMHYECKUE CBOMCTBA kee3a. OKCUbl, TUApPOKCU bl U cou xkenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NYECKUMHU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJIEOMATEPUAIOB), TMPU3HAKOB  MPOTEKAHUS
KAYECTBCHHBIX PEAKIIMM HA WOHBI: MAarHus, KaIbLUHs, aIFlOMUHHS, LIUHKA, JKEJe3a
(1) u xenesza (1II), meau (1I), HaOnrOAEHUE M ONMUCAHUE MPOLIECCOB OKPAILIMBAHUS
MJJaMEHH MOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), HCCIICIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHAA ATFOMHUHUS
Y TUAPOKCHUJA [UHKA, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a7ay 1o TeMe «BaxkHenime
METaJUIbl U KX COCTUHECHUS.

XuMHus M OKPYXKAKOIIAA cpea

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEILIECTB U XMMHMUYECKUX peakiuil B ObITy. [lepBas momoib npu
XUMHUYECKHUX 0KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HECHHE OKpYXKarolield cpeanl (MpeleiabHasl JOMyCcTUMas
KOHIIeHTpalus BemiecTs, nanee — [1/1K). Poas xumuu B perieHnn 3KoJI0rM4ecKux
npooseMm.

Xumuueckuii IKcnepumenm:

H3yueHue oOpasloB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHabl).

Meswcnpedmemmnule céasu



Peanuzammsi MEXMpeAMETHBIX CBSI3€M MPU HM3yYCHMH XUMUU B 9 Kiacce
OCYILIECTBIISICTCS dYepe3 HCIOJIb30BaHWE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
TIOHATHUH, TaK W MOHATHH, SBJISIOMIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAy4YHBINH (PakT, TUMOTE3a, 3aKOH,
TEOpHs, aHaln3, CHHTE3, KiIacCH(pUKAIUsi, IEePUOJUIHOCTh, HaOJIO/ICHHE,
OKCIICPUMEHT, MOJICIUPOBAHUE, H3MEPEHHE, MOJICIb, SBJICHUES, MAPHUKOBBIN
s peKT, TeXHOIOTHS, MaTEPHAIIHI.

®dusnka: MaTepus, aToM, DOJCKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIH],
W30TOTMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYITPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIMIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIINYSCKAas
peméTKa, CIUiaBbl, (PU3MUYECKHE BEIIMYUHBI, SAUHUIIBI M3MEPECHHS, KOCMHUYCCKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dorocunHTe3, npixanme, Omocdepa, PKOCUCTEMA, MHUHEPATHHBIC
ya00peHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbLHbBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpAIbl, TOPHBIC IOPOJIHI,
TMIOJIC3HBIC UCKOITaeMbIe, TOTLTNBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJie OOYyYEeHHMs] XUMUU B €JAMHCTBE Y4YEOHOUW U
BOCIIUTATEJIBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULHUOHHBIMA POCCUHUCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMU, MPHUHSITHIMH B
o0miecTBe MpaBWIaMH M HOPMAaMH TOBEAEHHUS M CHOCOOCTBYIOT IMpoLeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLIMAIIA3AIUN 00yYarOIIHXCA.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPa)KalOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJICTBOBaTbCS ~ CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAlMi WU
paclIMpeHUE ONbITa ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpnoTHYECKOro BOCIUTAHMA:

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAyYHOMY HACIEIUI0, TOHMMAaHUS 3HAYECHHUS XUMHYECKOM HAayKu B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOW MHGpOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpa:KIaHCKOro BOCIIUTAHUS:

MPEACTABICHUS O COLMAIbHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIEAOBATEIbCKOM, TBOPYECKOM W JAPYTUX  BHJAAX
NeSATENbHOCTH, TOTOBHOCTU K Ppa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1ad, BBINOJHEHUA XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoliecce ATOW y4yeOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPHUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS OCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKILIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU WU COCTABISIOLINE
OCHOBY 11 TOHUMaHUs CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOIUMBbIE il OOBSICHEHHS HaOJI0aeMbIX MPOILECCOB U SIBICHUM,
MO3HAaBaTEIbHOM, MH(OPMALIMOHHOW M YUTATEIbCKOW KYJIbTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHON



JUTEPaTypOi, JOCTYIHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUIO W IO3HAHHIO, JHO03HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, MPOEKTHOW U  HMCCIEI0BATENIbCKOM
JeSTeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YpOBHS OOydYeHHUs B
JTaJIbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBI 00pa3 KWU3HMU, OCO3HAHUE IOCIEACTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT 01, HAPKOTUKOB, KypEHUs),
HEOOXOIMMOCTH COONIOJICHHS MpaBuiI O€30IacHOCTH IIpH  OOpalieHHH ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U peabHOM KU3HH;

S) Tpy10BOr0 BOCTIMTAHUS

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHHIO MPOPECCUI U TPpyla pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIOBOM NEITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHs MPEJAMETHbIX 3HAHUM 10 XUMHUH, OCO3HAHHBIN BBIOOD
VH/IMBU1yaJIbHON TPAeKTOPUU MPOJOJIKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEHON Ipo(eCcCUOHAIBHON NEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh a/IallTUPOBATHCA B MPOPECCUOHANIBHOU CPEJIE;

6) PK0JIOrHYeCKOro BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHWE K MpPHUPOJE KaK MCTOYHUKY
’KM3HU Ha 3emile, OCHOBE €€ CYyIECTBOBaHMs, TIOHUMAaHUE LIEHHOCTU 3J0POBOIO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMYECKOMY M TICUXUYECKOMY 30POBbIO, OCO3HAHUE LIEHHOCTU COOIOACHUS
paBuJI 6€30MaCHOTO MOBEACHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJy4YaeMble MPU U3YYCHUH XUMHUH, IS
pemeHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOIHON CPENOU, I MTOBBIIECHUS
YPOBHSL  3KOJOTMYECKOW  KYyJIbTYpbl, OCO3HAaHHSA TJ00alIbHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel WX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOT0 MBIIUIEHNS, YMEHUS PyKOBOACTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKATUBHON U COLMANIbHON MPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUMMbIE IS
dbopMUpOBaHHUS MHPOBO33PEHUS OOILIEHAYyYHbIE MOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, (PaKT, cucTeMa, Mpolecc, IKCIEPUMEHT U JAPYTroe.), KOTOpble
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpEIMETax M MO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX NMPEAMETOB (POPMHPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTUHE MHPA, M YHUBEpCAJIbHbIC YUeOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIC), KOTOphIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO M OCYIIECTBICHHUIO Y4EOHOU
NESATETHHOCTH.

IMo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIE 1eiicTBUSA

ba3oBble 1ornueckue AecTBUs:

YMEHUS HCIOJIB30BaTh NPHEMBI JIOTHUECKOTO MBINIJIEHUS TPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKHX TMOHATUN (BBIACISATh UX XapaKTEpHbIE
MPU3HAKHU, YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCH(PUKAIMA XUMUYECKUX BEIIECTB W XMMHUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUUHHO-CIIEJACTBEHHBIE CBS3M MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUsS (MHAYKTUBHBIC, JA€IyKTUBHbIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHUS TOHATUS (MPEAMETHBIE U
MeTarpeJMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEITH, UCIIOJIb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIEC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMHudeckas ¢Gopmyia M ypaBHEHHUE
XUMHUYECKON peakuu — MpU PEIIeHUH Y4eOHO-IT03HaBAaTENIbHbIX 33/a4, ¢ YU4ETOM
ATUX MOJETBHBIX TPEJCTABICHUN BBISIBISITH W XapaKTEPU30BaTh CYIIECCTBCHHBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IMPUYMHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUAEMbIX IIPOLIECCAX U SIBICHUSX.

ba3oBble uccienoBaTeabckme 1eiiCTBUSL:

YMEHHUE HCIIOIh30BaTh TMOCTABJICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUA, a TaKK€ B KA4eCTBE OCHOBBI JII (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NPUOOPETCHUE ONBbITa IO IUIAHWPOBAHUIO, OpPTaHU3AlMH W TIPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpolecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATH €T0 Pe3ysbTar, (OPMYIHUPOBaTH 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTIBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETHPOBATH HH(GOPMAIHIO
pPa3TUYHBIX BUIOB U (OPM TPEICTABICHUS, TOJIYyIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(HayyHO-TIOMyJISIpHAs ~ JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KpPUTUYECKH OIEHUBATH IMPOTHUBOPEUUBYIO U
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;



yYMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX I BBIMOJTHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3aJ]a4 ONMpPEIEeIEHHOTO THUIIA, TPUOOPETEHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTHBHOI'O MUCIOJb30BaHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMAIBHYIO (pOopMy TpeacTaBieHus] HHPOpMAIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIO0KHBIMU CXEMaMH, JHarpaMmMaMu,
apyrumu popmamu rpaduKi U KX KOMOWHAIIUSAMY;

YyMEHUE UCIOJIb30BaTh MW aHAIM3UpoBaTh B Ipolecce y4yeOHOH U
MCCJIEI0BATENbCKON JEATENBHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHE OKPY>KAOLIEH NPUPOTHON
Cpelbl.

KoMMmyHuKaTHBHbIE YHMBeEpPCAJbHbIE YYeOHbIe NeiCTBHUSA:

YMEHHMs 3ajJlaBaTh BOINpPOCHI (B XOJe Juajiora W (WIM) JIUCKYCCHUHU) IO
CYHIECTBY  OOCYyXJaeMoil  TeMbl, (OPMYyIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMS MPEJI0KEHHON 3a1a4H;

YMEHUSI  TPEJCTaBIsATh  TOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEIILHOM
NeATENbHOCTH B YCTHBIX W TMHUCBMEHHBIX TEKCTax; JejaTh MpPe3eHTaIUI0
pE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO J3KCIIEpUMEHTa (71abopaTOpHOTO ONBITA,
1a00paToOpHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEeHHsI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JESATENBHOCTH  IPU  PELICHUH
BO3HMKAIOIIUX TpPOOJeM Ha OCHOBE Yu€Ta OOIIMX HHTEPECOB M COTrJIacOBaHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMb», KOOPAUHAIMUS
COBMECTHBIX JCHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBINIOJIHEHHOM pabOoThI U JpyTHeE).

PeryasiTuBHbIE YHHBepCcaJbHbIE Yy4eOHbIe TeHCTBUS:

YMEHUE CaMOCTOSATENbHO ONPEesITh LU AESITeNbHOCTH, IUIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeNHHOCTh, BHIOUpaTh Harbonee d3(ppeKTUBHBIE CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENBHBIX 33Ja4, CaMOCTOSTEIbHO COCTABJISATh WJIH KOPPEKTHUPOBATh
MPEJIOKEHHBIM  aITOPUTM  JEUCTBUM IIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMUSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3ysibTaTa 3asBIICHHOM LIENU, YMEHUE
MCI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
COJIep>)KaHMs, YCTAHOBJIEHHOrO JaHHOW (enepalibHOM paboyeil mporpaMMonu,
BBIICIIAIOT: OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIOCOOBI



JNeWCTBUH, crmermudHuUecKue I OPeAMETHOH o0jacTh  «XHMHUS», BHUIBI
JEATEIbHOCTH MO  [OJYYEHUI0O HOBOIO  3HAaHWS, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoHIy 00ydeHust B 8 ky1acce npeiMETHbIE PE3yNbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUN:

e PACKpBIBATh CMBICJ OCHOBHBIX XUMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMHAYECKUN DJIEMEHT, INPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTQ, OCHOBaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasl peakiusi, KiacCupUKaIus peakluid: peakiuu
COCMHEHUS, PEaKUUMU PAa3JIOKEHUs, pEaKUuyd 3aMEUICHUs, peaKuuu
oOMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU 3 (EeKT peakium,
SIpO aToMa, JJIEKTPOHHBIA CJIOW aToMma, aTOMHasi OpOuTalb, PAAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs W HEMOJSIpHAs KOBAJICHTHAsl CBSI3b,
WOHHAsl CBS3b, MOH, KaTHOH, aHUOH, pPAacTBOpP, MAacCOBas JI0JIsl BEIECTBA
(IpolieHTHAasi KOHIICHTpAIUs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKMX TOHATUHA U
MIPUMEHSTH 3TU TOHSATHUS MPU OMMCAHUH BEILIECTB U X MPEBPAIICHU;

e HCHOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHS (popmyn
BELIECCTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpEAENsATh BAJCHTHOCTh aTOMOB RJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENeHb  OKUCJICHHS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEAUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKONW CBs3M (KOBAJIGHTHAs W WOHHAas) B
HEOPraHUYECKUX COCTNHEHUSAX;

e packpbeiBaThb cmbicia Ilepuomnueckoro 3akona [J[. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE TMEPUOJAUYECKON 3aBHCUMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT UX MojokeHus B I[lepuoauyeckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEeHUsI, 3aKOHa ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TaOIMuHYyO QopMy Ilepuoanyeckoi
CUCTEMbl XHMHMUYECKHUX OJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mobounasa noarpynna (b-rpymnmna)y, maneie U
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoanueckass cucrema Xxumuueckux osaementoB . .
MenpneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sipa, o0lliee YUCIO JIEKTPOHOB
U pacrpeiesieHue UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YacTBYIOIIUX B pEaKIuu
BEILECTB, 10 TEIIOBOMY 3 PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHWMHYECKUX [MPEBpAICHUI B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO  MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOrO0 DdJeMEeHTa 1o QopMyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON NEATEbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IlIeHHE, CHCTeMATHU3alMio, KIACCU(PHUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CJICJICTBEHHBIX CBS3€H — ISl U3YyUYEHHS CBOICTB
BEIIECTB W XHUMHUYECKHX PpEAKLUHM, ECTECTBEHHO-HAyYHbIE METOMbI
MO3HAaHUA — HAONIOJICHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peaJibHBIM U MBICIICHHBIN );

cleioBaTh ~ IpaBWJaM  IOJb30BaHUS  XMMHYECKOM  TOCYyIOW U
nabopaToOpHbIM 000pY/IOBaHMEM, a TaKXKe IMpaBHiiaM OOpalleHHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBITIOJHEHUIO
Ta00pAaTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEMIECTB (BOAOpOJa ¥ KHUCJIOPOJA), MPHUTOTOBJICHHUIO
PacTBOpPOB C ONPEACIEHHON MAacCOBOM J0JIEW pacTBOPEHHOIO BELIECTBA,
IJIJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl MO
pacno3HaBaHUIO PACTBOPOB WIEJIOYEN U KUCIOT C MOMOIbI HHIUKATOPOB
(;makmyc, perondTanent, METHIOPAHXK U JAPYTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHATHUWA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIECTBO, BaJIGHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKas CBs3b, TEIIOBOU 3P heKT
peakiuu, MOJb, MOJSIPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS JHUCCOLMAIUS, PEAKIIUH HOHHOIO
oOMeHa, KaTaJu3aTrop, XHMMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEAKINK, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAaHOBJICHUE,
aloTponus, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTaJuIMyecKas), KpHUCTAUIMYEeCcKas pemeTka, KOppo3Hs METaJlIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuHu, MPEAeIbHO JOIMYCTUMAs
koHueHrpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUU BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJII COCTaBleHUs (QopMy
BEIIECTB U YPABHEHU XMUMHUYECKUX PEAKIUN;

ONPENEATh BaJICHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy CO€IMHEHHH 1o (opmyiiaM, BUA XUMHUYECKOU
CBA3M (KOBaJECHTHAs, WOHHAsg, MeETaUIMuecKasi) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsi] MOHA MO XMMUYECKOH (opMylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAX HEOPTraHWYECKUX COCIMHEHUM, TUIl KPUCTAJUITMUECKON
PEIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akonHa [[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIMUCHIBATH U XapaKTepU30BaTh
tabnuunyio (opmy Ilepuoanueckoil cUCTEMbl XMMHUYECKUX 3JE€MEHTOB:
paznuuath MOHATHUS «rjaBHas noarpynna (A-rpynmna)» U «rnoOouHast
noarpynna (b-rpynma)», manbie u  OOJbIIME MEPUOABI, COOTHOCUTH
0o003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIlee YUCIO DJIJIEKTPOHOB U
pacmpeneneHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUU B
npejenax MajiblX IEPUOIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YAaCTBYIOIIUX B pEaKIUu
BELIECTB, MO TEIUIOBOMY 3P (EKTy, M0 W3MEHEHUIO CTENEHEW OKUCIIECHUs
XUMUYECKUX IJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBAa NPOCTBIX U CIOXHBIX BELIECTB, MOATBEP)KIAs OIHCAHUE
pUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINIA;

COCTaBIIITb YPaBHEHUS AJIEKTPOJUTHYECKON JIHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOITHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIM NHOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIONMUX CYIIECTBOBAHKE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX Peakiui;
MPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MOXKHOCTH TPOTEKAHUS XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOrOo DdJeMEeHTa 1o QopMylie
COEIMHEHHsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
0 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOnoaTh  MpaBWia  MOJB30BAHUSA  XUMHUYECKOM  MOCYAOW |
1abopaTOpHbIM  00OpY/JOBaHHMEM, a TaKXke IMpaBujia OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITIOJHECHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYCHUIO W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIEKUCIIOTO Tra3a);

OPOBOJUTh  pEaKUuu, TMOATBEPKIAIOIINE  KAaueCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU/I-,
uoaua-, Kapoonat-, ¢ocdar-, cuiaukar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIMEPAlMU MBICTUTEIHHONU JIEATETbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, OOO0OIlEHHe, CUCTEMATU3AIMIO, BBISBICHHE
MPUYHHHO-CJICJICTBCHHBIX CBS3€H — I WM3Y4YEHHUsS CBOWCTB BEIICCTB M
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOABl TO3HAHUS —
HaOJIOZICHNE, M3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT (peaabHbI U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuecTBO yacoB
Ne HaumeHoBaHue pa3jie/ioB U JuexTpoHHbIe (HU(POBLIE)
n/n TeM NPOrpaMMbl Bcero Konrpoaeurre Hpaxruyeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThbI
Pa3pnea 1. IlepBoHavyanbHble XUMUYECKHE IOHATHS
XuMusi — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ’ bubmuoreka [JOK
IIPAKTUYECKOHN IEATEIbHOCTU https://m.edsoo.ru/7f41837¢c
yeioBeKa
12 BemecTBa u xXuMHuueckue 15 | bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20
Pasnea 2. BakHelimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
71 Boznyx. Kucnopon. Ilonstue 6 1 bubmuoreka LIOK
00 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopon.Ilonsitie o kucnorax g | bu6nmoreka [JOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmmorexa [IOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 | | bub6mnoreka 1IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE pPeakuuu




[Tepronuueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bubmmorexa [IOK
' XUMHUYECKHX dj1emMeHToB 1. 1. https://m.edsoo.ru/7f41837c¢
Menpene-eBa. CTpoeHue aroma
XumMuyecKas CBs3b. BuG OK
3.2 OKHCIUTEIBLHO- 8 nommotexa I
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [JOK
14 15
TOTO N0 pasActy https://m.edsoo.ru/7f41837c
Bbu6mmorexa [JOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesoB U TeM undpoBbie
Ne i/m P Kontpoabusie | IlpakTuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. BemecTBo H XuMH4YecKkne peakiuumn
11 [ToBTOpeHwue u yriyOieHne 3HaHui 5 | bub6nuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnnorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAs JUCCOLIMALIHS. g 1 | bubmmorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasnen 2. HemeTa/iibl 1 X COeIMHEHUS
21 OO6m1as XxapakTeprucTUKa XUMHUECKUX 4 | bubnnorexa [JOK
' sanemeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa LIOK
' pymmet. £-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1as XxapakTeprucTUKa XUMHUECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa HOK
) Py ' ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 brbmmorexa [TOK
' . PYITHIEL pod https:/m.edsoo.ru/7f41a636
KPEMHUI U UX COSTMHCHUS
Wroro no pazneny 25




Pa3gen 3. MeTauibl M UX COeTUHEHU S

. bubmuoreka [JOK
3.1 Obmme cEOHCTBA METAIIOR 4 https://m.edsoo.ru/7{41a636
N bu6mmoreka [JOK
32 Baxkueiiime MeTayuibl U UX COSTUHEHUI 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpykamouias cpeia
4.1 BemectBa 1 MaTepuansl B )KU3HHU YEJIOBEKA 3 bubmmorera [TOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
p 3 bu6mmorekxa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




HOYPOUYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi ~ o0pa3oBaTesIbHbIEC
padoThI padoThI
pecypchl

| [Ipenmet xumuu. Ponp xuMuu B KU3HU | bubmnorexa [IOK
yeJioBeKa. Teja U BelecTsa https://m.edsoo.ru/ff0d210c

bubmnorexa [IOK

2 ITousaTue o MeTOax MO3HAHUSI B XUMUU 1

https://m.edsoo.ru/ff0d227¢e
[Tpaktuueckas pabora Ne 1 «IIpaBuia

3 paboThl B 1a00paTOpPUU U PUEMBI | | bub6nuorexa [IOK
oOparieHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM»

4 Yucrteie BemecTBa U cMecu. CrocoObl | Bbu6nuorexa [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorera [TOK

8 o P P https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHOW COJIN)»
bu6 OK

6 ATOMBI U MOJIEKYJIbI 1 nosmorexa L

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE PJIEMCHTBI. 3HAKU | bubmuoreka [JOK
(CUMBOJIBI) XMMHUYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u Cl0KHBIE BEIIECTBA 1 bubmorexa HOK

p B https://m.edsoo.ru/ff0d2a6¢
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nonmotexa L

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK

10 X eckas ¢o a. BanenTtHoc
MMHHECKAT QOPMYT JICHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX AJIEMEHTOB
1 OTHOCHUTENBHAs aTOMHAsI Macca. bubnuorexa [JOK
OtHocuTeNbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 1075 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmmoreka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBIICHUS. bubmmoreka [{OK
XuMuueckas peaxiust https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus NPOTEKAHUS bu6nuoreka [IOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b&8
Briuucnenus: konuuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSAM XUMHUYECKUX bubmorexa HOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus XuMuueckux peakiui
18 (coe I/IH¢;HI/I$[ A3JI0KCHUS ’ bubmmorexa [IOK
A P : https://m.edsoo.ru/ff0d3f34
3aMelleHHs], 0OMeHa)
M. B. JIoOMOHOCOB — y4€HBIi-
bu6mmoreka [IOK
19 sHImKIoneaucT. O000IIEHNE U
. https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHU
20 Kontponbnas padota Nel o teme bubnnorexa [JOK
«BelecTBa 1 XUMHUYECKUE PEAKLIAID) https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cMmech razos. Coctan bubmmorexa [JOK

Bo3nyxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢e




npoctoe BeuecTBo. O30H

duznueckre U XUMHUYECKUE CBOUCTBA

22 KHCII0po/ia (peakluy OKUCIICHUS bubmmorexa LIOK
posa (peartt : https://m.edsoo.ru/ff0d4614
ropenue). [lonstre 06 okcuaax
Crioco0blI MosTy4eHus: KUCI0po/ia B
bu6mmoreka [{OK
23 71a00paTOPUH U IPOMBIIIIIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciaopoa
Tennooii 3 ekt xumudeckon
24 peaKkuu, MOHATHE O bubnnorexa [JOK
TEPMOXUMUYECKOM YpPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIIUAX
TomnmuBo (He(Th, yrolb U METaH).
25 3ar $I3HGI£I/IC(1];03 yxa CIIOCOOBI Zro bubmmorexa LIOK
P xa, https://m.edsoo.ru/ff0d4c4a
MpEeA0TBpAIEHHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «Ilonmydenue u cobrpanmne KUCIOpoia bubmmorexa LIOK
Y . p pOa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTBY»
7 Bonopon — anemeHT u npocroe bubnnorexa [JOK
BeniecTBO. Haxoxxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 duznyeckre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmmorexa [JOK
29 [ToHsTHE O KHCITOTAX U COJISIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TOJTydeHHUsT BOAOPOIa B bubnmnorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padora Ne 4 o Teme
bu6nmuorexa [JOK
31 «Ilonmydenne u cobupanme BoI0poa,

HU3Yy4YCHHUEC €TI0 CBOMCTBY

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




Mounsipabiii 00BEM ra3oB. 3aKOH

bu6nuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienus o0n€Ma, KOJIMYECTBa
33 BEIIECTBA r'a3a I10 €ro N3BECTHOM bubmmorexa [TOK
B B y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Broraucierus 00EMOB Ta30B 110
bu6mmoreka [{OK
34 YPaBHEHUIO PEaKlIMK Ha OCHOBE 3aKOHA
.. o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH T'a30B
35 DOU3NIECKUE U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Tonstre 00 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbleHHbIe
37 Y HEHACBI peHHBIE acTBOpbl. MaccoBas bubmorexa HOK
o pacTBOpEL- https:/m.edsoo.ru/fF0d5b40
JIOJISI BEIIECTBA B PaCTBOPE
[IpakTnueckas padora Ne 5 o teme
18 «IIpuroroBiieHne pacTBOpOB € bub6mmorexa [IOK
OnpeaeIEHHON MacCOBOM 10TEH https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEIIECTBA»
39 Kontponbnas pabota No2 mo teme bubnuorexa [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KilaccupUKaIus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tony4yenue nu XuMHU4YECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
. P https:/m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHuUA: COCTaB, KJIacCUPUKALINSA, bubnnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHne u XuMHU4YeCcKue CBOWCTBA bu6nmoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bu6nuoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnue u XMUMHYECKUE CBOMCTBA bubnnorexa [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATypa,
46 cnoco((SLII) T0JI q)eHI/Iﬂ XI/IMI/I‘{}CISKI/IG bubmmorexa [TOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTnyeckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnnorexa [JOK
«OCHOBHBIE KJIACChl HEOPIraHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHEHUI»
43 ['eneTnueckas cBsI3b MEXKIY Kilaccamu bubnmnorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [{OK
49 O060061eHne 1 cucTeMaTu3alus 3HaHu|
Hl . https://m.edsoo.ru/00ad9cb2
Kontponbnas pabota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX brbmmorexa [TOK
o P https://m.edsoo.ru/00ad%e1a
COEIMHEHU
[TepBbie MOMBITKY KIacCHPUKAITTT
51 XUMHUYECKHUX A1eMEHTOB. [loHsTHE O bubmmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX HIEMEHTOB
[Tepuoanueckuii 3aKOH U
bu6nuorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. Menaeneera
bu6mmoreka [IOK
53 [lepuonsl, rpynmbl, OATPYIIIbI

https://m.edsoo.ru/00ada52c




Crtpoenne atoMoB. CocTaB aTOMHBIX

bu6nuoreka [JOK

>4 saep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000709eK
55 aTOMOB 3JieMeHTOB llepuoanyeckoii bubmorexa LHOK
https://m.edsoo.ru/00ada6bc
cucteMmsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3akoHa s
57 pa3BuTHs HayKu U npaktuku. /1. 1. bub6nuoreka [IOK
MenpneneeB — y4EHBIN, IEJArOT U https://m.edsoo.ru/00ada96e
TrpaKIaHUH
53 DNEeKTPOOTPULIATETHLHOCTh ATOMOB bubmmorexa [JOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
> HorHast xumireckas coase https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosspHas XUMHAYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHasi XuMu4eckas bub6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 CTeneHe okucneHHs https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE bubnnorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKuCIUTETU U BOCCTAHOBUTEIIN bubmmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTponbras padorta Ne4 mo Teme bubnuorexa [JOK




«CTpoenue aroma. XMHUYECKas CBS3b)»

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

66 PesepBHeIit ypok. O600IeHNE U 1 bubmmorexa [JOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O60011eHue u | bubnmorexa [JOK
CHCTEeMaTH3alMs 3HAaHUI https://m.edsoo.ru/00ad9cb2
63 PesepBubIil ypok. O6001eHE 1 | bubnuorexa [JOK
cUcTEMAaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




9 KUIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IIpakTHyeckue
n/n Bceero u3yyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
Ilepronrueckuit 3aKoH.
| [Tepuoanueckas cucrtema | bu6nunoreka [JOK
XUMHUYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMUYECKHX JJIEMEHTOB 1 brbmmorexa [TOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccugukanus 1 HOMEHKIATypa | bubnnorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapsl xuMuueckoi CBA3U U THUIEI | bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o reme
5 «IToBTOpEHUE U yroyOaeHne 3SHAaHHA 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiiacca»
6 Knaccugukarus XxuMmuueckux | bub6nuoreka [IOK
peaKLyii o pa3IudHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKON
7 eaknuu. [loHsiTE 0 TOMOr€HHBIX U 1 bubmorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUIX
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [{OK
8 @DaKTOpHbI, BIUSIIOLINE HA CKOPOCTh 1

XHUMHYSCKOHN PE€aKMU U IMOJIOKCHUC

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




XUMHYECKOI'O paBHOBECUA

OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust >1EKTPOIUTUYECKOIN
10 nccorranuy. CribHbBIE U ci1a0ble bubmorexa LHOK
A HHATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
. bu6mmorexa [JOK
11 Honnbie ypaBHEHUS peaKInid
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEACTaBICHUN buGnnorexa [IOK
beA hitps://m.edso0.ru/00add5d8
00 JIEKTPOIUTUICCKON JTUCCOIHAIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTaBIEHUNA 00 bubmorexa LHOK
e 5 hitps://m.eds00.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOIHAITIT
14 IlonsTue o ruaponnse coiaei bubmmorexa [TOK
AP hitps://m.eds00.ru/00add9d4
5 O06001IeHre U CUCTEMAaTU3ALIHS bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1.
16 «Perrenne sKcIIepuMEHTAIILHBIX Bubmorexa TOK
p https://m.edsoo.ru/00addbfa
3aga9dy)
KontponsHas padora Ne2 mo reme
17 «DNEKTPOIUTHUECKAS TUCCOIIUAIN buGnuorexa [IOK
R g THATH. https://m.edsoo.ru/00addecO
XUMUYECKHE peakllii B PaCTBOPAX»
OO01ast XapaKTeEPUCTUKA I'aJIOTE€HOB.
P p“ bubnuorexa [JOK
18 XUMHUYECKUE CBOMCTBA HA PUMEPE
https://m.edsoo.ru/00addfe?
xJjopa
19 XnopoBogopoa. ColisiHast KUCIOTA, bubmmorexa [JOK




XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,

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

MIPUMEHEHNE
[IpakTuueckas pabora Ne 2 o Teme
. bubnuorexa [JOK
20 «ITonyyeHne COMIHON KUCTOTHI,
. . https://m.edsoo.ru/00ade348
H3y4YeHUe €€ CBOMCTB»
Brruncnenust no ypaBHeHHUSIM
. bubmuorexa [JOK
21 XUMUYECKUX PEAKIUMI, €CIIH OOUH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO01as xapakTeprCcTUKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(GUKALIUN CEPHI.
3 HaxoxnaeHnue cepbl 1 €€ coeTMHEHUI bu6muoreka [IOK
B IIpUpoOJIe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpOeHHUE, bubmmorexa [JOK
(bu3nIecKre 1 XUMHUYECKHNE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 (u3znyeckre 1 XuMHYEeCKHe bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHUMHUYECKHUE PEAKIUH, JIEKAILUE B
OCHOBE IPOMBILIUIEHHOTO crioco0a
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel cpelibl COEAUHEHUIMU
cepbl
7 Brruncienne MmaccoBOU JTI0JIH BEIXOOA bu6nunoreka [JOK
MIPOIYKTa peaKuuu https://m.edsoo.ru/00adec8a
28 OO01mmast xapaKTeprCcTHKA SJICMEHTOB bubnuorexa [JOK




VA-rpynmnsl. A30T, paclipocTpaHEeHHE
B IIpUpoe, Gpu3nyecKue u
XMMHYECKHE CBOMCTBA

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

AMMuak, ero puznyeckue u

bu6mmorekxa [JOK

29 XHMHYECKHE CBOMCTBA, OIYyUYCHUE U
Y https://m.edsoo.ru/00adf004
MIpUMEHEHNE
IIpakTryeckas pabora Ne 3 o Teme
bu6mmorexa [JOK
30 «ITonyueHne amMuaka, U3y4eHHE €ro
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas KucnoTa, e€ pusnyeckue u bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEU
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 noopeHnit. XUMHUYECKOE buGnnorexa [IOK
YAOOPEHIIL. . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COETMHEHUSIMH a30Ta
®ochop. Okeun pochopa (V) u

33 (1)00((11))0 pHa;{ KI/ICJ'I((l))Ta (b(l)I/FI)SI/I(‘leZKI/Ie u bubmmorexa [JOK

p o https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYCHHE
Hcnonb3oBanue gochaToB B

34 KadyeCcTBe MUHEPAJbHBIX YI00pEeHUH. bubnnorexa [JOK
3arpsi3HeHUE NPUPOJAHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepoa, pacnpocTpaHeHUE B

35 pu ij:[e (E)Hsnzecxie U XUMHYECKUE bubnnorexa [IOK

p ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunpl yraepoja, ux pusndeckue u bubmmorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJI0ru4ecKue mpooeMsl,
CBSI3aHHBIC ¢ OKcHIoM yriaeposa (IV)

37 YronbHas KUCIOTa U €€ CONU brbmmorexa [TOK
https://m.edsoo.ru/00ae006¢c
IIpakTuyeckas padora Ne 4 o Teme

38 "[losny4yeHnue yriekucioro rasa. bubnuoreka [IOK
KauecTBenHas peaxiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHBIEC TOHATHS 00
39 OpPraHMYECKUX BEIECTBAX KaK O bubmorexa LHOK
p https://m.edsoo.ru/00ae054e
COCTMHEHHSX yTIIepoaa
40 Kpemunii u ero coequaeHust bubnmorexa [TOK
P https://m.edsoo.ru/00ae080a
IIpakTnueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmnorexa [JOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHUSI
Kontponbnas padota Ne3 mo teme

. bubnuorexa [JOK
42 «BaxHeite HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCTUHEHHUS
OO6mas XxapakTepruCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBs3b U bubmuoreka [JOK
MeTaJlInYeCKast KpUCTa/In4YecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvYecKue CBOMCTBA
METaJIOB
XUMUYECKUE CBOMCTBA METAJJIOB.

N bubmmorexa [JOK

44 DIIEKTPOXUMHUYECKUH Psif

HAIIpSDKEHUN METaJUIOB

https://m.edsoo.ru/00ael1156




O61ue cnocoObl MOTyYeHUS
metauioB. CraBel. Berunciienus mo

45 ABHCHMSIM XMMHUYECKUX PEaKIui bubmoreia HOK
P PeaKui, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
MpUMECH
bu6mmoreka [JOK
46 ITo € 0 KOppo3 €TaJuIo
o PPO3HH METAIIOB https://m.edsoo.ru/00ae1278
b K
47 Illenounbie MeTaIbI mommorexa 110
https://m.edsoo.ru/00ae14b2
43 OKCHUIBI M TUAPOKCUBI HATPUS U bubmmoreka [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 IllenoyHO3eMeEIbHBIE METAIIITBI — bubmuorexa [JOK
KaJIbIIUA U MarHui https://m.edsoo.ru/00ae15¢8
. bubmmorexa [JOK
50 Bakueiinme coeTuHEHNUA KaJIbIU
https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe ¥ cCUCTEMAaTU3 AU
3HAaHUUN
59 JKécTKkoCcTh BOJIBI M CTTIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "YK&cTKOCTh BOABI U METOJIBI €€ bubmorexa HOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
b K
54 AnmomMyuHUI nommorexa O
https://m.edsoo.ru/00ael1c64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubanorexa [JOK
TAUApOKCcUIa https://m.edsoo.ru/00ael1c64
bu6 OK
56 Kenezo nosmorexa L

https://m.edsoo.ru/00aec1d86




Okcuipl, TUIPOKCUIBI U COJIM JKeJe3a

bu6nuoreka [JOK

37 (IT) n xene3a (I1I) https://m.edsoo.ru/00ae35e6
53 O06001eHne U CUCTEMATU3AIIHS
3HaHUI
[IpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnorexa [IOK
«BaxHeimue MeTamibl U uX https://m.edsoo.ru/00ae3de8
COEIMHEHHUS»
Brruncnenus no ypaBHeHHUSIM
XUMUYECKUX PEAKIUMN, €CIIH OUH U3
60 pEareHToB aH B U30BITKE WU bubnmnorexa [JOK
COAEPKUT NpUMecH. Brrunciienus https://m.edsoo.ru/00ae1750
MAacCOBOM J0JIM BBIXOJa MTPOIYKTa
peakiuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUI
KontponsHas padora Ne4 mo reme
62 «BaxnHenme MeTajlIbl U UX
COEIMHEHHUS»
63 BemecTtsa u maTepuainsl B bu6mmoreka [{OK
HOBCEIHEBHOM XU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnnorexa [JOK
OKpYKaroIlE cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun bubnuoreka [IOK
9KOJIOTHUYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O600ICHNHE 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O6001IeHNE 1 bubmmorexa [JOK




CUCTEMAaTH3aINsI 3HaHUH

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

68

PesepBHslil ypok. O600IcHNHE 1
CUCTEMAaTH3aInsI 3HaHUH

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYHEHUKA

* Xumus, 8 xknacc/ Pymsutuc I'.E, ®enpaman @.I" «IIpocBemenne»
* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A.,

«IIpocBemenue» 2023r

METOANYECKUE MATEPHUAJIBI AJISA YYUTEJA

Mertoauueckoe mocobue ans yuutenss Xumus (6a30BbIi ypoBeHb)Peanuzarus
tpedoBanuit ®I'OC OOO. Mocksa 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI
Metoaundeckoe mocodue ans yunrens Xumusa 8-9 kinacc (ba3oBsiil ypoBeHb)
Peanuzamnusa tpeboanuit ®I'OC OOO. Mocksa 2022

CETHU UHTEPHET

bubnuoreka LII/I(prBOFO O6paSOBaTCHBHOFO KOHTCHTA
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