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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00Opa30BaHMUs, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe (QeaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YY4ETOM KOHLETIIUU MPEnoaBaHus Y4eOHOTo peIMeTa « XUMHUS»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo XxuMuu AA€T NpPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOydeHHus, BOCIHMTAHHA U PAa3BUTHS OOYy4AIOUIMXCA CPEICTBaMU y4eOHOTO
npeaMera, yCTaHABJINBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET pPACIpPENEICHUE €ro Io KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3zenaM M TeMaMm IMpPOrpamMMbl MO XUMHH, ONPENENSIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHSI XHMUU C YU4ETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluXcs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBAHUM K
pe3ynbrataMm oOy4eHUs XUMUW Ha YPOBHE IIeJIeH U3yUdeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUsI.

3HaHUEe XHMHH CIY)XKUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
posib WrpaioT (GopMUPyEMbICe XHMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPrUM M 00 HSBOJIONMHU BEUIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aIbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011e U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HaBBIKOB HMX CAMOCTOSATEIHLHOW ydeOHOU  JesTeIhbHOCTH,
HKCHEPUMEHTANIbHBIX M HCCJENOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOI BKJIaJ B 3KOJIOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.

JlanHbple HampaBiieHUs B OOYYEHHM XUMHMH OOECNEeYMBaIOTCS CHelu(pUKOn
colepkaHusi y4eOHOro mpeaMera, KOTOPBIA  SIBISETCS  MeNarornyecku
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMPEAETIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepxaHHs MpOTrpamMMbl MO XUMHUHU C(HOPMUPOBAHA HAa OCHOBE
CHUCTEMHOr0 mnoaxona Kk e€ mzydeHuro. ColeprkaHHe CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O NPHHIMILY
NIOCJIEOBATEIBHOIO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XMMHH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3H;

— TMpeICTaBICHUA 00 BIEKTPOJUTUYECKOM JIHMCCOLMAlMU BELIECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKH
MOJIYYEHHBIX U OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJHOIO
YPOBHSI K JPyromMy, BBINONHAS (GYHKUUU OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSA U BO3MOXKHOCTEH MPAKTHYECKOrO0 NMPUMEHEHHSI U MOITYYEHUS
U3y4aeMbIX BELLECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIIAIONIEN HAYyYHOW KapTUHBI MHpA B JIOTHKE
€€ CHCTEMHOW MpUPOJbl, LIEHHOCTHOIO OTHOLIEHWS K HAYyYHOMY 3HAHUIO U
METO/JaM NO3HaHUs B Hayke. V3ydeHrne XWMHHM NPOUCXOIUT C MPUBICYEHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYyKaroWUuid MUp»,
«buosorus. 5—7 kiaccel» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHUHM MNPOUCXOAUT (HOpMUpOBaHHE 3HAHUH OCHOB
XMMHYECKONM HAyKH KaK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHL.
3ajaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHYECKHX
3HaHUN — BaKHEUIIMX (HaKTOB, MOHITHI, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00O0OIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B



OpuOOIIEHUH K HAyYHbIM METOJaM T[IO3HAHUS TPU HU3YYEHHHU BEIECTB U
XUMHYECKHX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHUM NpaBWJ O€30IacHOro OOpalleHHs C BELIECTBAaMHU B
IIOBCEIHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (GOpMHUPOBAaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM0OOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPHHATHIO PELICHUM,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0Oydaromuxcsi K CaMOCTOATEIbHONW IMO3HABATEIbHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOITUMUCS
OMNbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLUX YHUBEPCAJIBHOE 3HAUYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue o00Omeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSACHATP U OLEHUBATh SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJB3YysSd 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMHH, TPUMEHITh WX MPU PEHICHHUH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITEIBHOCTH;

— (QopmupoBaHue y OOydyarolmUXcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEN NPUPOJHON Cpeibl;

— pa3BUTHE MOTUBALMM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIIMTAHUID HAa OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpPO(MHIIS U HAIPABIEHHOCTH AAJIBHEHIIErO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOT'O 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEJOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOnax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKHUX
aeMeHTOB. [IpocThie U C0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcuTeNnbHAs MOJIEKYJsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B
COEIMHEHHNH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3aumocBsA3b KOJIM4YECTBA,
MacChl W 4YHCJIAa CTPYKTYpPHBIX E€IWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUN.

Du3nuecKue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peaklus U €€ MPU3HAKH.
3aK0H COXpaHEHHS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarms
XUMUYECKUX PEAKIUH (COeTMHEHNUS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBUiiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1adopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OIMKCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOMIOIECHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBHUE MeJa ¢ KUCIOTON) SIBJICHUM, HAOIIOAeHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peaklui (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE kee3a ¢ pactBopom conu meau (II),
U3y4YeHUEe CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIapUBaHUE, AUCTUILIISALMS, XpoMaTorpadus, MpoBeeHNe OUUCTKU MOBAPEHHOU
conM, HaOJIOJIECHWE U  ONUCAHHWE  PE3YJIbTAaTOB  IPOBEJACHUS  OIBITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3J1€MEHT U MpPOCTOe
BemecTBo. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYEcCKHe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CmocoOb!



MOJYYEHHs] KHUCIOpOoJa B Jaboparopud U HOpOMbIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALINS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peaklnud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO0 3(pekTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomopoma B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI.
HaceiieHnbsle 1 HEHACBIICHHBIE PAacTBOPBHI. PacTBOpHUMOCTh BEHIECTB B BOJE.
MaccoBas 0J11 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponb pactBOpoB B npupojae U B KU3HMU 4esnoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHHe NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knmaccuduxarms
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTepHbIE) U
HeconeoOpazyomue. Homenkinatypa oxcuaoB. @Du3udeckue HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3NMYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOMpaHue, pacno3HaBaHME M HW3YYEHUE CBOWCTB KHCJIOpPOAA, HaOIOIEHNE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKOoMJIeHHe ¢ oOpa3llaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMoaeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAIOB), HAOIIOACHNE O00pa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUsI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEMIECTBA, B3AMMOJECHCTBUE BOAbI C METAJJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieoBanne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOIFOICHNE U3MEHEHUSI OKPACKH MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
uzydeHue B3zaumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaJM3aluM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJla JPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMe «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKH KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Iepnonnueckont cucrembl xumuueckux aneMeHToB [[. . Menneneesa. Ilepnoast
u rTpynmbl. Du3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoguueckoil CUCTEMbI XUMHYECKHX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiiiy pa3oKeHUsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss mMeXnpeaMETHBIX CBSI3€M MpU HM3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOMMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopusl,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaUuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBa, a3, (GU3UYECKUE BEIUYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKUX HJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaJdblUs U MX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM HX AaTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukanys m HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEaKIIUi MO pa3IuYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TErioBoMYy 3¢ (deKTy, Mo
M3MEHEHHUIO CTENEHEW OKHUCIICHUS XUMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKHE
YpaBHEHUS.

[lonarne o ckopoct XxuMuuecko peakiuu. [loHsTne 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoHsITHEe 0 TOMOTEHHBIX M Te€TEPOTEeHHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xumMuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIIONIME HAa CKOPOCTh XUMHMYECKOW PpPEaKIMU M TOJO0KEHHUE XHUMHUUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIPHBIE ~ pPEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJINTEIbHO-BOCCTAHOBUTEILHOM peaKunm. CocraBnenne YpPaBHEHUU



OKHCJINTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMM C  HCIOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KartnoHnbl, aHnMoHbl. MeXaHW3M OUCCOLMALIMM BEUIECTB C PA3NMYHBIMU BHJIAMHU
XxuMHueckol cBsi3u. Crenens aucconranuy. CUIbHBIE U CIIa0bIE IIEKTPOJIUTHI.

Peakiuu moHHoro oOMeHa. Y cia0BUs IPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMI M cCcOJied B CBET€ NPEACTaBICHUA OO0 HSIEKTPOIUTHUYECKOU
nucconuanuu. KagectBeHHble peakiuu Ha HOHBL. [IoHATHE O THIPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIO0KHBIX BEIIECTB
(x10puaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakuuu
OT BO3JCHCTBUS paA3IUYHBIX (DAKTOPOB, HCCIECJOBAHUE AJIEKTPOIPOBOIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa AMCCOLMALMNA KHCIOT, WIEJIOYEed W COJIEH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWS  peakuMid HOHHOrO  OOMeHa
(oOpa3oBaHue ocajka, BbIJEIEHHE Ta3a, O0Opa30BaHUE BOJbl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKkLUl
(ropeHue, peaklMH pa3lIoKEHHUs, COEIMHEHHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemeranibl 4 MX COeAMHEHUSA

OOmias xapakTepucThka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3auMoOJIelicTBUE C MeETallylaMd, HEMEeTalllaMH, LIeJo4aMu). XJIOPOBOJOPOI.
ConsiHast KHCIIOTa, XMMUYECKHAE CBOMCTBA, IIOJIy4eHHE, NpUMEHEHHe. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31emMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHne u (u3NYeCKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPO/a U CEpbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIIOpOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3NYecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnast kucioTa, (QU3HYECKHE M XUMHUYECKHE CBoOiicTBa (0o0lIue Kak
OpEICTaBUTEN Kilacca KHUCIOT M crneuuduueckue). XUMUUYECKHE pPEaKIHH,
JeKallie B OCHOBE IMPOMBINUIEHHOTO CHOC00a MOJIY4YEHHsS] CEPHOM KHUCIIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynedar-uoH. Haxoxaenuwe cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmiast xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMmuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyeckne U XMMHUYECKHE CBOMCTBA, OMyYeHUe U nmpuMenenne. Conu aMMOHus,
uX pU3NYECKUEe U XUMHUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THas KHUCIJIOTa, €€ MOoJydeHue, (PU3MYEeCKHe U XUMHYECKHE
CBOIicTBa (OOLIME KaK MPEICTaBUTENs Kjacca KUCIOT U CHELU(PUYECKUE).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAJIbHBIX
ya00peHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIe Cpeibl COEAMHEHUIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuYBbl U BonoémoB). docdop,
aloTponHele Moaupukanuu ¢ocdopa, (u3MUECKHe M XMMHUECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dbocdhopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX y100pEHUIA.

OOmas xapakrepuctuka 31emMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOECHHMS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCIEHHA.  YIJIEpOJ,  aUIOTPOIHbIE
Moau(pUKalMK, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancopomusi. Kpyrosopot yrinepona B npupoae. OKCuasl yriaeponaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OPTraHU3MBI,
IOJIyYEHUE U MPUMEHEHHE. DKOJIOIMYECKHE MPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1i100ampHOrO MOTEIUIEHHS KIMMAaTa, MapHUKOBBIN
3 ¢ekt. YronbHas KUCIOTa U €€ COMu, UX (PU3NYECKHEe U XUMUYECKUE CBOMCTBA,
NoJIydeHMEe W TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

ITepBoHayanbHbIE TOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIAHBIMN Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJib B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKN BA)KHBIX BEILIECTBAX: KHUpaX, OEJIKax, yriieBojgax — U ux
poiM B OKM3HM 4YEJIIOBEKAa. MarepuajllbHOE €IUHCTBO OPraHM4ecKuX MU
HEOPTraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npuMmeHeHne. CoenuHeHUs KpeMHUs B mpupoje. OOmue mnpeactaBieHHUs 00
okcuzae kpemuus (IV) m kpemHueBoi kucinore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B MPOMBIIUICHHOCTU. Ba)kHeillne CTpOUTENbHbIE MaTepUalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobaeMbl 6e30macHOTr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUI-UOHBI U HAOIIOAEHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXkarouirue (PU3NYECKUe M XUMUYECKHE CBOMCTBA
raJOr€HOB M WX COEIMHEHH (BO3MOXXHO MCIOJIb30BAHUE BUIECOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3laMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmiamMu  cepbl W €€  COCIMHEHHMSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyTIUMBaHUs caxapa IMoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBICHHOI CEpHOI KUCIOTHI, MPOBEICHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH W HAOJIOJIeHWe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3zoTa, (ochopa M uX coeaMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOMpaHue, pacno3HaBaHWE MW HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (ocdaT-uOH U M3YUCHHE MPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICICTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MOJENen
KPUCTAIUTMYECKUX pemEToK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afCcOPOLMKU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM NIPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHUE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIJICHHUE C
OPOAYKUMEH CHIMKATHOM MPOMBIILUIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeEMETAIUTbl U UX COCTUHEHUSI.

MeTaJiibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckor cucreMe XUMHUYECKMX 3yeMeHToB /J[. U
MenpaeneeBa u cTpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METaJuIMyecKas  KpUCTaUIMYecKass  pemérka.  ODJIEKTPOXMMHUYECKHU  psin
HaIpspKeHUH MeTaioB. U3nyeckrue U XMMUYECKHUe CBOMCTBa MeTaiioB. O0iue
CrocoObl Mody4yeHuss MeTamuioB. [loHsATHE O KOpPpO3MM METajuiOB, OCHOBHbBIE
CrocoObl 3amuUThl WX OT Kopposuu. CraBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIIJIEHHOCTH.

[[{enounble MeTaIbl: MONOXKEHUE B llepruonnueckoil cUCTeEME XUMHUUYECKUX
anemeHntoB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[llenouno3emenpHbIE META/UIBI MAarHMM W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupoe. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUs Kanblus (OKCHA, THUIPOKCUI, COJIM).
JKécTkoCcTh BOJBI U CIIOCOOBI €€ YyCTPaHEHUS.

AJOMUHHI: TI0JI0)KeHNE B [leproandeckon cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupone. Pu3nueckue u
XUMHUYECKHUE CBOMCTBA allOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [leproanueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE PE3yJbTaTOB  KOPPO3HH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAHUE BHUIACOMATEPUATIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xxene3a (I11), meau (I1), HabmroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kaidblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHelume
METAJUIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eJIOBEKa. be3omacHoe
UCIIOJIB30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momonis npu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (MpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHN 3KO0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbBIE
MaTepuaIbl).

Mescnpeomemmnuie ceasu



Peanmuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUHM XUMUH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOMMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHSATHUH, SBJSIOMNUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiacCUPUKANKA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIIBI.

duszuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MIOJIYIPOBOJTHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITNIECCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSIMM, IPUHATHIMU B
oOlecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIEccaM
CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COLIMATIM3ALMH 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
pacCUIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCTIUTAHUSI:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M Hay4YHOMY HacJeIHI0, MOHMMAaHWS 3HAYEHUsS XWUMHUYECKOM HAayKh B >KM3HU
COBPEMEHHOr0 O0O0IIEeCTBa, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluei o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpaskKAaHCKOr0 BOCIUTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOHM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAaxX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENBHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpOLIECCE€ O3TOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLIECHMBaTh CBOE IIOBEIEHWE M TMOCTYIKH CBOMX TOBapuIllel C NO3ULUHU
HPaBCTBEHHBIX H MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JUIsl IOHUMAaHUs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, MpeCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIHOU CPENON, O POJIM XMMHUH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJMI0JAaEMbIX MPOLECCOB U SIBJICHMI,
MO03HABATEJIbHON, MHPOPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOMU



JUTEPATYPOH, JOCTYIMHHIMA TEXHHUUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JHO0O03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, TMPOEKTHOM U  HCCIEA0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEUIIEM;

4) popmMupoBaHHS KYJIbTYPHI 3T0POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUs TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3InyHOro poja,
YBaXEHHUE K TPYAy M pe3yjbTaraMm TPYJOBOH JEATEIIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHSI TPEAMETHBIX 3HAHWK 10 XWMHH, OCO3HAHHBIM BBIOOD
WHIUBUTyIbHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodheCcCUOHATBLHON AesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) IKOJIOrHYeCKOT0 BOCITUTAHMS

HKOJIOTHYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMUs, TOHUMAaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
npaBui 0€30MMACHOIO MOBEEHUS ITPU padOTE C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJIs ITOBBIIEHHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYpbl, OCO3HAHUSI TIJ100aJbHOrO  XapakTepa
HKOJIOTMYECKUX MNPOOJEM M MyTeW HUX PEIICeHUS MOCPEICTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMATIbHOM MpPaKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIE AEHCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIe oOecneunBaioT (OPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornyeckue aeiicTByA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JOTHYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHWN: PACKPbIBATh CMBICT XUMUUYECKUX TOHATHM (BBIACIATH MX XapaKTEPHBIC
MPU3HAKKU, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIMIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHUECKHE PACCYXKJCHHS (MHIYKTHUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHBIE U
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIECINIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATH MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJI DJIEeMEHTa), XuMHu4eckas (opMmysia W ypaBHEHHUE
XUMHUYECKOW PEeaKIui — MPU PElIeHUH YueOHO-TI03HABATEIbHBIX 334, C yUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATH U XapPAKTEPU30BATH CYIIECTBEHHBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CJEJACTBEHHBIE CBSI3M U
MPOTHUBOPEUMS B U3YUAEMBIX MPOIIECCAX U ABJICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE 1elCTBUA.

YMEHHUE MCIOJb30BATh IOCTABJICHHBIE BONMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

NPUOOpPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IPOBEIACHUIO
YUYEHUYECKUX JKCIEPUMEHTOB, yMEHHE HaOmoJaTh 3a XOJA0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpPMYIUPOBATh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATaAM MTPOBEAEHHOIO OIBITA, UCCIIEAOBAHHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAMM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIYIaeMYIO0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JUTEpaTypa XHUMHYECKOTO COJIEpkKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTHUYECKH OIEHUBATh IPOTHUBOPEUYHUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3alpOoChl MPU MOHMCKE M OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIS BBITOJTHEHUS
y4eOHBIX U TO3HABATEIbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIQJICHUE KYJbTYpPON aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOPMAIUN U
WLTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH MNpUPOIHON
CpPEIB.

KoMMyHMKATHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

yMEHHUs 3aJlaBaTh BOINpPOCHI (B XoJie nuasora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaeMoil  TeMbl, (OPMYJIUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4H;

YMEHHsSI  TPEJCTaBIATh  MOJYYEHHBbIE  Pe3yJNbTaThl  MMO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pPEe3yAbTaTOB BBHIMOJHEHHUS] XMMHUYECKOTO SKCIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
1a00paTopHOI pabOTHI O UCCIIEA0OBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHHe KpPUTEPHEB IO OICHKE KadecTBa
BBITIOJTHEHHOM paboThI U JpyTHE).

PeryasiTuBHbIE YHHBepCcaJbHbIE Y4eOHbIe 1eiCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaTh Hanbosee 3p(eKTUBHbBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATEJbHBIX 3aJlad, CaMOCTOSITENIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 33JaHUKM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE IOJYYCHHOTO pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
UCIOJIb30BaTh M AaHATM3UPOBATh KOHTEKCTHI, ITpeijlaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTeIbHOTO
collepKaHusl, YCTAaHOBJIEHHOTO JaHHOW (denepanbHO pabouel TPOrpaMMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MpeAMETHOM o0nacTh  «XUMHUS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHWS, €ro  HWHTEPHPETALNH,
peoOpa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoHiy oOyueHus B 8 kjiacce rpeaMeTHbIe pe3yJbTaThl HA 0A30BOM YpOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAs), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi 1011 XUMHUYECKOTO JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIEHBb
OKHUCJICHUS, XMMHYECKasi Peakius, KiIacCUu(PUKaius peakiuii: peaxiuu
COCIUHEHUS, PEaKIUU Pa3JI0XKEHUs, PpPEaKIUU 3aMEIICHUs, pEaKIuu
oOMeHa, IK30- U IHAOTEPMHUYECKUE PEaKIUU, TEII0BOM 2(PDEKT peakiini,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aToMHas OpOUTaNb, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIPHAs KOBAJCHTHAs CBS3b,
VMOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOp, MAaccoBas JOJs BELIECTBA
(mpolieHTHAsI KOHIICHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX TIOHATHH U
MIPUMEHATH 3T MOHITHUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e WCIOJBh30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIIUA;

e OIpENENsATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTENeHh  OKHCJICHHS  DJIEMEHTOB B  OWHApHBIX  COEJIWHEHHSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMUYECKOHW CBsS3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaThb cMmbica Ilepuomnueckoro 3akoHa [J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOkeHUs B llepumoamyeckoit cucreme,
3aKOHOB COXPAHEHHSI MAacCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOrajpo;

e OIKCHIBATh U XapakTepu3oBaTh TaOiuuHyro ¢opmy Ilepuoanueckoit
CHCTEMBl XHMHUYECKUX DOJIEMEHTOB: pa3iIn4aTh MOHATHS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Maneie U
OOJIbIIINE TIEPHOJBI, COOTHOCHUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuomuueckass cucTeMa XuUMHUYECKHX »djemeHToB [J[. W
MenzaeneeBa» C YHUCIOBBIMUA XapaKTEPUCTUKAMHU CTPOECHHUS aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siApa, 00IlIee YMUCIO JIEKTPOHOB
U pacnpeiesieHue uX Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D PEKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOINME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIL;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MPUMEHSITH OCHOBHBIE OINEpAIMU MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIECHHE, CHCTeMAaTH3alluio, KIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHUs] CBOMCTB
BEIIECTB M XHMHUYECKUX pEaKIUuh, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN);

cleloBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7a0b0paTOpHBIM  000pY/IOBaHUEM, a TakXKe TMpaBHiIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BBIIIOJHEHHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHHUI0 U COOUpPaHUIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOM MAaCCOBOW JIOJIEM PAaCTBOPEHHOIO BEUIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacIio3HaBaHHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MMOMOIIBI0O MHIUKATOPOB
(maxkmyc, peHondTanent, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl peaKius, XuMHUUYecKasl CBsA3b, TEIUIOBOM A deKT
peakiuu,  MOJIb, MOJISPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMNS, PEAKIIUH HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCIEHHME M  BOCCTAHOBJICHHUE,
aIIoTpOMnus, aM(pOTEpPHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJlJIMYecKasi), KpUCTAJUIMYECKas pemérka, KOoppo3us METalloB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW PEaKLUUH, INPENEIbHO JIO0IyCTHUMas
xoHuentpaus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
IIPUMEHSATH 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NPEBPALICHUM;
UCIIOJIb30BaTh XMUMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUs (opMyil
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIIMIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHNSI XUMUYECKUX JJIEMEHTOB B
COCAUHEHUSAX PA3JIUYHOTO COCTaBa, IIPUHAIJIEKHOCTH BELIECTB K
ONpeAeIEHHOMY KJIACCy COEIMHEHUH 1Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEMHEHUSX, 3apsi/l MOHA M0 XUMHYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BELLECTBA;

packpeiBath cMbica llepuonmueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuuynyo (opmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTth MOHATHSA «rjaBHas noarpynna (A-rpynmna)» U «moOoyHas
noarpynna (b-rpynma)», manele u Oonbliue NEpUOJbI, COOTHOCHUTH
0003Ha4YeHMsl, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuie, ¢
YUCJIIOBBIMU  XAapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHUYECKUX
3IIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacmpesieieHue HMX 10 D3JEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHNe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M MX COCAVUHEHUHN B
Ipesesiax MajblX IEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy YYAcTBYIOIIMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO M3MEHEHUIO CTEIEHEW OKUCIIEHHUS
XMUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CICIUPUICCKHE XHUMHUYCCKUE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMHM COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPAaBHEHHUs DJEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOyoaTh  MOpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJoll U
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
noaua-, kapobonar-, docdar-, cuwimkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE ONEpallUd MBICTUTEIBHONU JI€ITEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHUE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKAX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOAbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHNe, MOJCIUPOBAHUE, JKCICPUMEHT (peaabHBIA MU
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyeKTpOHHbIe (LM pPOBbIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XumMusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' IPAKTUYECKOMN JNeSATEIbHOCTH https://m.edsoo.ru/7f41837¢c

YeJIoBeKa

12 BertectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTe i HEOPraHu4eCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonsitue 6 bubmmoreka [IOK

' 00 oKcHaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kucnorax 8 1 bu6mmoreka [IOK

' U COISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nmuoreka [JOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COEIUHEHHIM https://m.edso00.ru/7f41837¢

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCIAUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




[lepronnueckuii 3aK0H U
Ilepuoanueckas cucrema

Bbu6nmuoreka [JOK

31 XUMHYECKHX 3JIeMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue aTroma
XumMu4decKas CBI3b.
3.2 OKHUCIUTENIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEIIbHBIE PEAKIINH
Bbu6nmuoreka [JOK
Hroro mo pasery 15 https://m.edso0.ru/7f41837¢
PesepBHOe Bpems 3 bubmmorexa [JOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witepp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUun
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIuU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3gen 2. HeMeTa/JILI M UX CO€IHUHEHUS
51 OO01mast XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnsl. ["anorensr https://m.edso0.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hochop u ux 7 1 bubmorexa HOK
' PYTISL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yraepoa u 8 1 2 bubmmorexa LIOK
' . DYIIBL PO https://m.eds00.ru/7f41a636
KPEMHUI U UX COECANMHEHUS
HWroro no pazneny 25




Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmorexa [IOK
3.1 Obmpae cBofCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxueime MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
HWroro no pazneny 20
Pa3znen 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa LOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Pojap XuMuu B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTO/IaX TTO3HAHUS B XUMUU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «[IpaBuia
3 paboTHI B 1abOpaTOPUN U IPUEMBI 1 bu6nuoreka [IOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bubnuoreka [IOK
4 . 1
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5) «Pa3nenenue cmeceil (Ha mpumepe 1 bubmorexa [JOK
A . PUMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOM COJIH )»
bubmunoreka LIOK
6 ATOMEL H MOTEKYJIb! ! https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE 2JIEMEHTBI. 3HAKH 1 bubnuoteka [JOK
(CUMBOJIBI) XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CIIOXKHBIC BEIIECTBA 1 bubmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 Xumudaeckas hopmyia. BareHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX JIEMEHTOB
11 OtHocUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTeNnbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COEIUHECHUHN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mob. bubmoreka [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuoreka [JOK
XuMHUecKast peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBuUs MPOTEKaHUS bu6nuoreka [JOK
15 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucinenus KOJINYCCTBA, MaCChl
17 BEIIECTBA [0 YPABHCHUSAM XUMUYECKUX bubmorexa [JOK
o . P https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccudukamnms XuMruaeckux peakiuit
18 (coemuHEHHs, pa3JIOKCHUS bubmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHImKIoneauct. O0o0IeHNEe U bubmorexa HOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUHN
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BelllecTBa 1 XUMHYECKUE PEAKITANY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6bnuorexa [IOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




nmpocroe BeuiecTBo. O30H

dusnueckye U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22 KHCJI0pOAA (peaKiui OKHCICHNS, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI MOJTyYeHHUS KHCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa [IOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
peaKIu, IOHATHE O bubmunoreka LIOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, SK30- U https://m.edso0.ru/ff0d4790
HAOTEPMHUYCCKUX PEAKIIASIX
Tomnuso (He Tb, OJIb 1 METaH ).
25 3ar ﬂSHeéHeqlios . a, CIIOCOOBI lro bubmorexa [JOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[TonydeHune u coOMpaHKE KUCIOPOaa bubmorexa IOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopoa — anemeHT u npocroe bubnuoteka [JOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYeCcKre U XMMUYECKUE CBOMCTBA bubmuoreka [IOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTydeHus BOAOPOia B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
but6mmoreka [IOK
31 «[lony4yenne u cobupanue BOJAOPOA,

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4f42




MossipHblii 00BEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIHYECTBA

33 BEIIIECTBA rasa o ero U3BeCTHOM bubmorexa [JOK

= . M https://m.edsoo.ru/ff0d55a0
KOJ'II/I‘-IGCTBy BCIICCTBA UJIIN O6’beMy
Broraucienns 00EMOB Ta30B 110

34 ABHEHHIO PEaKIMM HAa OCHOBE 3aKOHA bubmorexa HOK
P . peak N https://m.edsoo.ru/ff0d5708
O6’b€MHBIX OTHOIIICHUHU Ia30B

35 Du3nYeCcKre U XMMUYECKUE CBOMCTBA bubmuoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbie

37 M HEHACHIIIIEHHBIC pacTBOPhI. MaccoBas bubmorexa [IOK

= p PPl https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o reme

38 «IIpuroroBiieHne pacCTBOPOB C bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)

39 KonTpomnbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUpUKALINS, bubmunoreka LIOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue nu XuMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorera LHOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, KJIacCU(PpUKAIIHS, bubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TosnydyeHne U XUMHYECKUE CBOKCTBA Bu6muotexa [JOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK

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

45 [TonyyeHnue u XuMU4YECKHE CBOMCTBA bubmmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMCHKIATYpa,

46 CHOCOéBII) OJI )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa [JOK

. i ’ https://m.edsoo0.ru/00ad9474
CBOMCTBa
[TpakTuyeckas pabora Ne 6. Pemenue

47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)

48 ['enernueckas cBsI3p MEKY KilaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/00ad9a50

but6mmoreka [IOK

49 O0001I€eHrEe U CHCTEMATH3AINS 3HAHAHN

t H https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHOBHEBIE KJI1aCChl HECOPTaHUIECKUX bubmorexa HOK
. P https://m.edso0o.ru/00ad9ela
COCOANHCHUHN
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XAMUYECKHX dJIEMeHTOB. IToHsaTHE O bubmorexa [IOK
’ https://m.edso00.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH 1
52 Ilepuoaudeckas cucTeMa XUMHYECKUX bubmorexa [JOK
PHOZ https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpymnisl, MOATPYIIILI ubsmorexa 11

https://m.edsoo.ru/00ada52¢




Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YeK
55 aToOMOB 3JieMeHTOB [leproanueckoit bubmorexa [IOK
pHOA https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTeprucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoteka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa aJist
pa3BUTHS HAyKH U npakTuku. /. 1. bu6nuoreka [IOK
57 .
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaXkIaHUH
DIEeKTpOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
o9 VoHHas XuuHHeckast Cosb https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nomnsipHas XMMHUYECKast Bu6muotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMoJsipHAs XUMUYECKast bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2
6 CreneHb okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuoteka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKucauTeIN 1 BOCCTAHOBUTEIIH bubmorera [IOK
https://m.edsoo.ru/00adb076
65 KontponbHas padota Ne4 o reme bubnuoteka [JOK




«CtpoeHue aroma. XUMUYECKAsI CBS3bY

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

66 PeseprubIil ypok. O60011eHIE 1 1 bu6nuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblitl ypok. O60011eHue 1 1 bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o01IeHNE U 1 Bu6muotexa [JOK
cucTeMaTu3anus 3HaHHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O0 68
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[lepuoauueckuii 3aK0OH.

1 Ilepuoanueckas cucrema 1 bu6nuoreka [JOK
XUMHUYECKHX deMeHTOoB /1. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 Bu6muotexa [JOK
HEOPTaHWYECKHX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XUMUYECKOU CBSI3U U TUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yrioy0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3ZesioB Kypca 8 kiacca»

6 Knaccudukanmst Xumuaeckux 1 bubmunoreka LIOK
pEaAKIH MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTH XUMUYECKOMN

7 eakquu. IloHATHE O TOMOT€HHBIX U 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TCTCPOTCHHLIX PCAKIUAX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.

bu6mmoreka [IOK
8 @DaKTOpHkI, BIUSIONINE HA CKOPOCTh 1

XUMHUYECKOM pCaKkuu U MOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHYECKOMN
10 nccoranuu. CuiabHbBIE U c1a0bie bubnnorexa [IOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HNouHbIe YpaBHEHUS pPeaKIII bubnnorexa [IOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHYECKHUE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHNI bubnnorexa [IOK
P UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIT
XMUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [PEICTABIEHUNA 00 Bubmiorexa IOK
peA . https://m.edsoo.ru/00add8h2
AJIEKTPOJIUTUYECKON JTUCCOIHAITTT
14 IlonaTue o ruapon3e cojen bubnnorexa [IOK
AP https://m.edso0.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «Perrennie DKCIIEPUMEHTAIILHBIX bubnmorexa LOK
p https://m.edsoo.ru/00addbfa
3amau»
Kontponbnas padota No2 o teme
17 «IIIEKTPOJIMTUYECKAS TUCCOLIMALINA bubnnorexa [IOK
p A HHATH. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 anl\lxllnqecxl:/le CBEﬁCTBa Ha [IpUMepe bubnnorexa [IOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CosnsiHast KUCIIOTa, Bu6muotexa [JOK




XAMHYECKHUE CBOMCTBA, IOJyYeHUE,
MIPUMEHEHHUE

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

[IpakTuueckas padora Ne 2 o reme

bu6moreka [IOK

20 «ITomyueHne cOIIHON KUCIOTHI,
7 N . https://m.edsoo.ru/00ade348
U3y4eHHE e€ CBOMCTBY
Boruncnenus o ypaBHeHUSIM
21 XUMHUUYECKUX PEAKIIUN, €CIIH OIUH U3 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO61as XxapakTepUCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(DUKALIUU CEPHI.
93 Haxoxnenue cepsl U €€ coenMHEHNI Bu6muotexa [JOK
B MpUpOJE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOeHHUE, bu6nuoreka [IOK
dusznyecKre 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3HYecCKre U XUMUYECKHUE CBOMCTBRA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
IMPUMCHCHUC
XUMHYECKUE peakllni, JekKallue B
OCHOBE IIPOMBIIIIIEHHOTO CII0c00a
MOJTYYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKarOIIEeH Cpelibl COETUHEHUSIMU
cephl
97 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubnuoreka [JOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepUCTHKA JIEMEHTOB bubmmoreka [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupo/ie, GU3nvecKue u
XUMUYECKHE CBOKCTBA

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

AmMMHaK, ero pu3nvecKue u

bubmunoreka LIOK

29 XHMUYCCKHE CBOMCTBA, IOIYyUCHHUE U
I https://m.edso0.ru/00adf004
IMPUMCHCHUC
[Ipaktrueckas padota Ne 3 o Teme
30 «Ilonydyenre aMmmmuaka, u3y4yeHue ero Bubmmorexa [IOK
. T etk https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gu3nIecKue u bubmunoreka LIOK
XUMUYECKHE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHWUS B KQUECTBE MUHEPATBHBIX

32 0o0peHunii. XUMHYECKOe bubmorexa [JOK
YAOOP ) . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH CpelIbl
COCMHEHUSIMH a30Ta
®ocdop. Oxecua pochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u bubmorexa [JOK

P L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, ITOJTydYeHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBbHBIX YI0OpEHUH. bubmmoreka [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepona, pacpocTpaHeHNUE B

35 npu I()) e EHBI/II:IGCKI:/IG U XUMHYECKUE bubmmorera LOK

p P AC https://m.edso0o.ru/00adfd9c
CBOWCTBa
36 Oxkcuapl yriaepoaa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHYECKUE CBOVCTBA.

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




DKosoruyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronpHas KUCIOTa U €€ COTu bubmorexa OK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. Bu6muotexa [JOK

38
KauectBenHnast peaxiiysi Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE MOHATUS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O bubmorera [JOK
p 5 https://m.edsoo0.ru/00ae054e
COCIMHEHUSIX YIiiepoaa
40 Kpemnuii u ero coequHeHNS bubmorexa [JOK
P s https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Permenue

a1 AKCIIEPUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [JOK
«Baxkneiiie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHHUS»

Kontponbnas padota Ne3 no teme
42 «BaxkHeine HeMeTaIbl U UX bubmorera [IOK
https://m.edsoo.ru/00ae0e18
COCTUHEHHUS»
OO0mmas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannuueckas CBsI3b U bubnuoteka [JOK
MeTa/UIMYecKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. PU3n4YeCcKue CBOMCTBA
METaJIJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.

. bu6mmoreka [IOK

44 DIEKTPOXUMUYCCKUN PSIT]

HaIPSHKEHUN METaJlIoB

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




O61u11e crnocoObl MoTy4eHUs
MmeTtaiuioB. CruiaBel. Beluucienus mo

45 aBHEHUSIM XHUMHYECKUX PEAKIIAI bubnnorexa [IOK
yp PCEAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
MPUMECH
46 [NoHsATHE O KOPPO3UH METAIIIOB bubnnorexa [IOK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47
[enourpie MeTanb! https://m.edso0.ru/00ael4b?2
48 OKCHUIbI M TUAPOKCUBI HATPUS U bubmunoreka LIOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [llenouyHoO3eMeTbHBIC METAIUIBI — bubnuoreka [IOK
KaJIBbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxxueiime coefUHEHUS KAJIbLUS Bubmiorexa IOK
A H https://m.edsoo.ru/00ael5e8
51 O000I1IIeHNE U CUCTEMATU3ALHS
3HAHUU
JKEcTkoCTh BOABI U CITOCOOKI €& bubnuoteka [JOK
52
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTudeckas padora Ne 6 mo Teme
53 "YEcTKOCTEL BOIBI M METOEI €€ bubnnorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bubmoreka [{OK
>4 ATOMHHHIE https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86




OKCI/II[BI, TUAPOKCUIBI U COJIN KCIIC3a

bubmunoreka LIOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CHCTeMAaTH3 AN
3HAHUU
[TpakTuueckas padota Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nuoreka [JOK
59 .
«BaxHenmme MeTaJlJTbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEaKIINii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COJIEPKUT pUMecH. Beruncnenns https://m.edsoo.ru/00ae1750
MacCOBOH J0JIH BbIXOJA MPOIAYKTa
peaxkuuu
61 O00011EeHNE U CUCTEMATU3ALMS
3HaHUH
KonTtponsHas padota Ne4 o reme
62 «Baxxuenme MeTauIbl ¥ UX
COETUHEHUS
BemectBa u matepuansl B bu6nuoreka [IOK
63 .
MOBCEIHEBHOM KU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKaIOIlei Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnun bubmmoreka [JOK
AKOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O6001meHue 1 bu6bnuorexa [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PeseprubIil ypok. O6001IeHNE U bubnuoteka [JOK




cUCTeMaTHU3anus 3HaHUU

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

68

PeseprubIil ypok. O6001IeHNE 1
crucTemMaTu3alus 3HaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






