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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe deaepaqbHON paboyeil IporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPENOJaBaHusl y4eOHOTO npeaMeTa « XUMUsH
B 00pa3oBatenbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuM Naé€T MPECTABICHUE O IMENsAX, OOIel cTpaTeruu
OoOy4eHMs, BOCIHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMHU Y4eOHOTrO
npeaMera, yCTaHaBJIMBAET o0s3aTeNIbHOE IpeIMETHOE coJiepKaHue,
MpEAYyCMATPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIEseT KOJIUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTepUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJEA0OBATEIbHOCTh  U3YUYEHHUS] XUMHUU C YUYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKM Yy4eOHOTrO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeaAessieT BO3MOXXHOCTU TMpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTelIbHOM
IpOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPEOOBaHMM K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE IIeJIel U3yueHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JIEATETLHOCTH OOYyYalolerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHHS
oOy4Jaromnierocsi, €ro MpeAcTaBICHU O MAaTEpUAIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMuUpyeMble XUMHUEU MPEJCTaBICHUS O B3aUMOIPEBPAIICHUIX
PHEPIrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX pEHIeHUs rio0aibHBIX
npo0ieM yCTOMYMBOIO pPAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOI U 3KOJOTHYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUSL |
dbopMupOBaHUSs KYyJIbTYPbl JUYHOCTH, €€ 00I11IeH U (PYyHKIIMOHATIBLHON I'PAaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHME MBIIUICHHS U TBOPUYECKUX CIHOCOOHOCTEM
OOy4YarommMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  y4eOHOW  JESITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HCCIEIOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIEHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IVIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIITNXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMM, K IPUPO/JIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOYYEHMM XUMHHM OOECHEeYMBAIOTCS CHelu(pUKOn
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIA  SBISAETCS — TEAarorudecKu
aJIalTUPOBAHHBIM OTpa)KeHHeM 0a30BOM HAYKH XMMHH Ha OTMPeeIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1Ier0 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHCS CUCTEMbI IMEPBOHAYAIBHBIX MOHITUNH XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUN
OPraHUYECKON XUMUHU.

CtpykTypa coiepkKaHus MPOTpaMMbl MO XUMHH CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzyueHuto. Cojaep:kaHue CKIIAIbIBAETCS U3 CHUCTEMBbI
MOHATUN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peaknuu. OO0e 53TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHBI TI0 TIPHUHIIHAITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHUs O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpEeACTaBICHUN 00 AIEKTPOJIUTUYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIBHO OT OJIHOTO
YPOBHS K JPYrOMYy, BBINOJHSAS (PYHKIMH OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM MPAKTUYECKOrO MPUMEHEHHUS M MOITYYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CHOCOOCTBYEeT  (HOPMHUPOBAHUIO
IIPEJCTABJIECHNUS O XUMUYECKONU COCTABIIAIOLIEH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MpPHUPOAbI, IEHHOCTHOTO OTHOLICHUS K HAYy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3yuyeHne XMMHUM NPOUCXOIUT C NPUBICUECHUEM
3HAHMM U3 paHee HW3YUYEHHBIX YUYeOHBIX MpeaMeToB: «OKpyKalomUi MUpy,
«buonorus. 5—7 knacce» u «dPusuka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTHM COBPEMEHHOT'O €CTECTBO3HAHMUSI, MPAKTUYECKOU
JEATEBHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaua y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUN, 3AKOHOB U TEOPETUUYECKUX IMOTOKEHUH,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



npUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHWS TIPH HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
WX TPUMEHEHUH B Y4eOHO-TIO3HABATEIBHOM H  y4eOHO-HCCIIeA0BATEIhCKON
JIeATeIbHOCTH, OCBOEHHUM TpaBWJI O€30MaCHOrO0 OOpallleHHs C BEIIECTBAMU B
MTOBCEHEBHOM KU3HMU.

[Ipn u3yyeHuu XMMUU Ha YPOBHE OCHOBHOT'O OOIIEr0o 0Opa3oBaHMs Ba)KHOE
3HauYEHWE MPUOOPENH TaKHe MeJH, KaK:

— (dopmupoBaHHe HMHTEIJIEKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPUHATUIO PEIICHUN,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4Y€HMs] Ha CHCTEMAaTH4YECKOe MpUOOIIECHUE
OOy4Jarommxcss K CaMOCTOSTEIbHOW TO3HABATEIHHON JEATEIHHOCTH, HAYYHBIM
METO/IaM TO3HaHus, (GOPMHUPYIOIUM MOTHBALMIO M Pa3BUTHUE CIHOCOOHOCTEH K
XUMUU;

— o0ecrnieyeHne yCIOBHM, CTOCOOCTBYIOMUX MPUOOPETEHUIO 00YyIArOIITIMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, MO3HAHMS M CaMOIIO3HAHMUS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIMM), MMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE IS
Pa3IUYHbBIX BUJOB JEATEIbHOCTH;

— (dopmupoBanue oOmel (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHATHP W OICHUBATH SIBJICHUS
OKPY>KalolIEro Mupa, UCHOJIb3ysl 3HAHUS M OIbIT, MOJIYyYECHHbIE MPHU H3YYEHUU
XUMUHU, MNPUMEHSTh HMX IMPU PEIIEHWHU MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU IEATEIBHOCTH;

— ((opMupoBanre y o0OydYarolmUXcs TyMaHUCTHUYECKUX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX B3HAHWM JIS BBIPAOOTKH HKOJIOTHYECKU
1[eJ1eCO00pa3HOro TMOBENEHU B OBITY W TPYHOBOM JIEATEITBHOCTH B LEJSAX
COXPAHEHHMS CBOETO 37I0POBbS U OKPY KAIOIIECH MPUPOTHOUN CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(MIsi M HAMpPaBICHHOCTH AAJIbHEHIIIETO
oOyueHus.

OOmiee 4YKMCIIO YacoB, OTBEACHHBIX I HU3Y4YCHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponb XMMUM B KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. DuU3WUECKUE CBOWCTBA BEMIECTB. ATrPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTOojaxX MO3HAHUSI B XMMHUU. YHCTBhIE BEIIECTBA U CMECH.
CniocoOnI pazeneHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BewlecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OTHocuTenbHAsT MOJICKYJIsIpHas Macca. MaccoBast 10711 XUMHUECKOTO 3JIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX eAuHUI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3nyecKue U XUMHUUYECKUE SBJICHUSI. XUMHUUECKas peakius U €€ MpUu3HaKH.
3aK0H COXpAaHEHHS MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3IOKEHUS, 3aMEILICHUs, 0OMEHa).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYJ0M, mpaBuiiaMu pabOThl B J1a00OpaTopuu u
npuémMamMu o0palleHus ¢ JIabopaTOpPHBIM O00OPYAOBAHUEM, U3YUCHUE U OMUCAHUE
(GU3NYEeCKNX CBOWCTB O00pa3IOB HEOPTaHWYECKHX BEIIECTB, HAOIIOACHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMS BOJbI) U XMMHYECKUX (TOpPEHHUE CBEYHU, MPOKATHBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiui (pasfiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHWE THAPOKCHIA
meau (11) mpu HarpeBaHuu, B3auMOJIEHCTBHE Keje3a ¢ pactBopoM conu meau (11),
M3YyUeHHE CIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI MarHurta, (puibTpOBaHUE,
BbITIApUBaHUE, JUCTUIUISAILMS, XpoMaTorpadus, mpoBeeHUE OYUCTKH MOBAPEHHON
COJM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTATOB  MPOBEICHHS  OTbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IrapocTepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3JIeMEHT U IPOCTOE
BemecTBO. HaxoknmeHuwe kucimopoga B TpUpoae, (GU3UYECKHE W XUMUYCCKUE
cBoiictBa (peakumuu TopeHus). Oxcumpl. [Ipumenenue xucimopoma. CrocoObl



MOJIy4eHHUsT KHUCIopoda B JabopaTopuud W TMPOMBINUIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPO/IA.

TenmoBolt 3hPeKkT XUMHUUECKON peaklnH, TEPMOXHMHUYECKHUE YpaBHEHHS,
9K30- W SHJAOTEPMHUYECKHE pEaKIUU. TOIIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKTa, pazpyieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT mM mpocrtoe BemecTBo. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObBI
noyuyeHus. Kucnotsl u comnm.

Mosnsipabiil 00BEM ra3oB. Pacy€Thl M0 XUMHUUYECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HacepilieHHbIe M HEHACBIMIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponb pacTBOpOB B mpUpoOJie U B KU3HU 4YesioBeka. KpyroBopoT BoAbl B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Kiaccudukanus Heopranmdeckux coemuHeHuil. Oxcuabl. Kiraccubuxaruys
OKCHUJOB:  cosieoOpa3ytoniue (OCHOBHBIC, KHUCJIOTHbIE, aM(OTEpHBIE) U
HecosieoOpaszyrone. HomeHkmarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyueHue okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE M XHMHUYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknatypa kucinot. duszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHocTH MetauioB H. H. bekerona.
[lonydenue KUCIIOT.

Conu. Homenknarypa cosieil. @U3NYECKHE U XUMHUYECKUE CBOWCTBA COJICH.
[Tosyuenue conen.

['eHeTnyecKkas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuui IKCnepumenm:

Ka4€CTBEHHOE ONMPEECICHUE COAECPKAHUsI KACIOPOAa B BO3AyX€E, MOIyUYCHHE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBONCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBCHUS U
MpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHE C oO0pa3liaMu OKCHUIIOB U
OMHMCaHWE WX CBOWCTB, IMOJy4YeHUE, COOMpaHHWe, paClO3HABAaHUE W H3Yy4YCHUE
CBOWMCTB BOJI0posia (TOpeHHE), B3amMOJCHcTBrEe Bojopoaa ¢ okcugaom menu (I1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHOMN
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHUE BUJIEOMATEPHUAIIOB),



UCCJIeIOBaHUE O0pa3OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT W IEIOYEH,
uzyuyeHue B3aumojeiictBusa okcunga menu (IlI) ¢ pacTtBopoM cepHOW KHUCTOTHI,
KUCJIOT C METaJIaMH, PEaKIUid HEeUTpalIu3aluu, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METAaJUIa APYTHM K3 PACTBOPA COJIA, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxHenlne KiIacChl HEOPraHUYEeCKHUX
COCIMHEHUI».

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOTMBITKH KIAacCU(DHUKAIMKA XUMHUUYECKHX dJeMeHTOB. [lonsThe o
IPYIIAaxX CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE M HIEJIOYHO3EMEIBHBIE METaJUIbL,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aM(OTEPHbIE OKCHUIbI
Y TUJPOKCUJIBI.

[Tepnonnueckuit 3akoH. [leproanueckas cucTeMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas u  JJIUHHOMEpUoAHass  (HOPMBI
[Tepuognueckout cucrembl xumuueckux 3iuemeHToB [l. M. Menneneea. [lepuobl
n rpynnbl. OU3NYECKUH CMBICI MOPSAIKOBOIO HOMEpA, HOMEpPOB IEpHOAA H
IPYNIbI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. OnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TepBhIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuognueckoir cucremsl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUSI pajnyca aTOMOB XHMHUYECKHX 3JIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB U Pa3BUTUA Haykd W mnpaktuku. [[. M. MeHneneeB — y4€HbIN U
rpakJaHUH.

Xumuyeckass cBs3b. KoBasieHTHast (TMOJISipHAsE W HEMOJISIPHAs) CBSI3b.
DIEeKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIMH.
[Tponiecchbl OKUCIEHUSI U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB W HEMETAJUIOB, B3aUMOJIECHCTBHE
TUAPOKCHAA LHUHKA C PacTBOpaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropenue, peakiiy pa3oKeHHs], COSTUHEHU).

Meoswcnpedmemmnuie céasu



Peanuzanus MeXNpeIMETHBIX CBs3€M MpU KM3YyUYEHHM XUMHU B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 MHCIOJIb30BAHME KaK OOIIMX EeCTECTBEHHO--HAYUYHBIX
MOHSATUM, TaK U MOHSATUM, SIBJISIFOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.

OOmue ecTeCTBEeHHO--HAYUYHbIE TIOHATHS: HAYYHBIN (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHalu3, CHHTE3, Kiaccudukamusi, MepUOJUIYHOCTh, HAOIIOEHNE,
JKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMBI, PAANOAKTUBHOCTh, MOJICKYJA, SJEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (U3UYECKUE BEIMYMHBI, €IUHUIIbI
MU3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKAsl peaKUUs

[lepnognueckuii 3akoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, KaJIMs, KaJIbLMS HU HX
COCOUHEHUN B COOTBETCTBMU C IIOJIOKECHUEM 3JIEMEHTOB B Ilepuoanueckoii
CUCTEME U CTPOCHUEM UX ATOMOB.

CrtpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTATIIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELUIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanuys XuMUYECKUX peakiuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYaCTBYIONIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
W3MEHEHUIO CTETICHEH OKMCIICHUS XMMHUYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHUUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CKOpOCTHM XUMHUYECKOM peakuuu. [loHsitue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTePOTEHHBIX
peakuusx. [lonstre o karamuse. [loHsTre 0 XuMuueckoMm paBHoBecuu. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKUUU M TMOJIOKEHUE XHUMHYECKOIO
paBHOBECHSL.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE ~ PEAKIIMU,  DJICKTPOHHBIM  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHOM  pEaKIIUU. CocraBiieHue YPaBHEHUM



OKHCIIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEaKlIMl € UCHOJIb30BaHUEM METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 2JIEKTPOTUTUUECKON TUCCOIUALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuan. CUIIbHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
MOJIHBIE M COKpallléHHbIE HOHHBbIE YypaBHEHUs peakiuil. CBOIICTBa KHUCIOT,
OCHOBaHMM U coJeil B CBeTe MpEACTaBICHUN 00 3IEKTPOIUTUUYECKOMN
nucconmani. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHSATHE O THAPOIN3E COJIeH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJJIOB W HEeMeTasioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOM peakIuu
OT BO3JEUCTBUSl Pa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIJICKTPOIPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JHCCOUMAIMU KHCIOT, MICJIOYEH U  COJIen
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHANIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ MPU3HAKU  NPOTEKAHHMs]  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TMPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropenue, peakiuu paslioKeHHUs, COCTUHEHHS ), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEaKIUMid Ha HOHBI, pEIICHUE
HKCHEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl 1 MX coeIMHEHUST

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTeneHn okucieHus. CtpoeHue u (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJEHCTBUE C MeETaJlaMd, HEMeTaUlaMH, IeJo4aMH). XJIOPOBOJIOPO/I.
ComngHasi KUCIIOTa, XMMHUYECKUE CBOMCTBA, MOJYyYEHUE, NMpUMEHEeHHuE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHW3M YeJOBeKa. BaxHeWlme XJIopuabl U UX
Hax0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTereHu okucieHusi. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAa U Cephbl. AJUIOTPOIHBIE MOJIU(PUKAIIUN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOIOPOI, CTPOCHUE, (PUBHUECKHE U
XUMHUYecKue cBoucTBa. OKCUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3NYECKHME M XUMUYECKHE CBOWCTBa (00mMe Kak
MpEACTAaBUTEINIS KJlacca KHUCJIOT U crneruduueckue). XUMUUYECKHUE PEeaKIUu,
JeXalme B OCHOBE IPOMBINIJIEHHOTO CIOCO0a TMOMYUYEHHS CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEpHOI KHCIOThI, KAUECTBEHHAS PEaKLMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNUHEHHWA B mpuUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpeabl COCNUHEHUSIMU Cepbl (KUCIOTHBIE JOXK[IH,
3arps;3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHUSI.

OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTePHbBIE CTETICHH OKHCIICHHS. A30T, pacpOCTPaHEHHE B MPHUPOJIE,
bu3nueckre 1 XUuMHIECKre cBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero
bu3nYecKre 1 XUMUYECKUE CBOMCTBA, MOJydYeHHe U puMeHeHue. Coau aMMOHUS,
ux GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHCJIOTa, €€ TOJy4YeHHE, (U3UYCCKUE M XUMUUYCCKUC
cBOoMcTBa (0OIME KaK TMPENCTaBUTENSl Kilacca KUCIOT U crnenuduyueckue).
Hcnonp3oBaHne HHUTPATOB H COJIEM aMMOHHUSI B KadyeCTBE MHMHEPaIbHBIX
yAoOpeHuil. XuMHU4YeCcKoe 3arps3HeHUE OKPYIKAIOIIeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBbI M BoaoEéMOB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas KUCI0Ta, PU3HICSCKHIE U XUMUUCSCKHUE CBOMCTRA,
nostydenue. Mcnons3oBanue GocdaToB B KaueCcTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTuka snemMeHToB |VA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCICHHUSA.  YTIEpOJ,  aJJIOTPOITHBIE
MOIM(UKAIIMK, PACIpOCTpaHECHUE B TPHUPOAC, (PU3NYECKHE H XUMHUYCCKUC
cBoictBa. Ancopbuus. Kpyrosopot yriaepona B npuponae. Okcuabl yriaepoja, ux
dbu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIE OPTaHU3MBEI,
MOJIydYeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a riaoOaJbHOTO TMOTEIJICHUS KIWMaTa, MHapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX PU3NUecKue U XUMHYECKUE CBOICTBA,
noiiydeHue W mnpuMmeHeHue. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIEHHOCTH U CEJIhCKOM
XO3SMCTBE.

[TepBoHaYaNMBHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIUIEPUH, YKCyCHAs KUCIIOTA).
[IpupogHbIe HMCTOYHUKU YIIIEBOJAOPOAOB (yrojb, NPUPOAHBIA Ta3, HeDTh),
MPOIYKTH WX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTue 0 GMOJIOTMYECKN BAKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBojax — U ux
poli B OJKM3HH UeEJOBEKa. MaTepuallbHOE €IMHCTBO OpPTaHUYECKUX U
HEOPTaHUYCCKUX COCTUHEHUN.

KpeMHuii, ero ¢usnueckne ©W XHUMHYECKHE CBOMCTBA, TOJNy4YCHHE W
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcusie kpemaus (1V) u kpemaueBoi kuciore. CUIMKAThI, UX UCIIOJH30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIEe CTPOWTEIbHBIE MaTepHaNbl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMbl 6€30macHOr0 MCIOIB30BAHUS
CTPOUTEINIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil HA XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
X TPOTEKAHMsI, OMBITHI, OTpaKAIIHE (PU3NYECKHUE W XHMHUUYECKHE CBOMCTBA
raJIOTEHOB M WX COEJUHEHH (BO3MOXKHO MCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE C 00pa3lamMu XJOPUAOB (TajJOreHUJOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl u €€  coeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJIEOMATEPUAIIOB), HAOJIOAEHUE Mpoliecca OOyIIMBaHUs caxapa IoJ JehCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3yYEHHE XUMHYECKHUX CBOMCTB
pa30aBiIEHHOMN CEPHOM KUCIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKIuyu Ha cylbdat-
MOH U HaOJIOJeHHWEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, (ochopa M HX COEAMHEHHH (BO3MOYKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOcHOPHBIX yaoOpeHUH, MmoaydeHue,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB aMMHaKa, IMPOBEIACHHE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (ochaT-uOH U U3yUeHUE MPU3HAKOB
UX TIPOTEKAHHUsI, B3AMMOJIEMCTBAE KOHUEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYCHHE Mozenen
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, ¢ysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydyeHue, coOupaHue, pacro3HaBaHUE M U3yUYCHUE
CBOICTB YIJIEKMCIIOTO ra3a, MpOoBeJIEHUE KaYyeCTBEHHBIX peakluil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TNPU3HAKOB WX MPOTEKAaHMs, O3HAKOMJICHHE C
MNPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTaJuTbl U UX COCTMHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01ast xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxeHus B Ilepmomgmueckon cucreme xumudeckux dieMmeHtoB JI. M.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTrayundeckasi CBsi3b U
METAJUIMYECKasT ~ KpUCTA/IMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUU  pAall
HaIpspKeHUH MeTauioB. Ou3znueckue U XUMUYECKHE CBOMCTBA MeTaylioB. OO0mme
CHocOoObl TONydeHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3ud. CruiaBel (CTalb, YYryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsle MeTael: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKHUX
anementoB /. 1. MeHneneeBa, CTpOEHHME UMX aTOMOB, HAaXOXJIECHUE B NPUPOJE.
duznyeckne U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U



TUAPOKCUABI HaTpusi W Kaius. [IpuMeHeHWe WIeNOYHBIX METalIOB M UX
COEeIMHEHUH.

[IlenouyHo3eMenbHbIE METaUIbl MAarHUM W KaJblUM: TIOJOKEHUE B
[lepnognueckor cucreme xuMuueckux sineMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XMMAYECKUE CBOMCTBA MarHus
U Kanblusa. Baxnelmue coequHeHHs KalblUs (OKCHUI, TUAPOKCHUI, COJIH).
’KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMUHHI: TIosIokeHKE B [lepuoandeckoi cucreMe XMMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTroma, HAXOXAeHUE B mpupoae. Dusumueckue u
XUMUYECKHE CBOMCTBA aTOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUAA U TMIAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenue B Ilepuoanueckoil cucteMe XMMUYECKUX 31€eMEHTOB /1.
N. MenneneeBa, CTpOEHHE aroMa, HaxXOXKJAeHUE B mpupoac. Pusnyeckue Hu
XUMHUUYECKHE CBOMCTBA xkene3a. OKCubl, Tuipokcuibl u conu xenesa (I1) u xenesa
(1), ux cocraB, CBOWCTBA M TOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMM METAJIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOICTBAMH, H3yYE€HHE  PpE3YyJIbTaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCH[A
KaJIbIIUSl W HATpus C BOJIOM (BO3MOXKHO HCIOJIB30BaHUE BHJICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAaHUE  BHUJICOMATEPUAIOB), MPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMii Ha MOHBI: MarHus, KajablMs, aTIOMUHHUS, [[UHKA, KeJe3a
(11 u xenesa (1), meau (1), HaOMIOACHKME W ONTMCAHUE MPOLIECCOB OKPAIIHMBAHHMS
IJJaMEHH MWOHAaMU HATpWsi, Kajlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB T'HIPOKCUAA AITFOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxuHelmue
METaJUIbl U KX COCTUHECHUS.

XuMuUA ¥ OKPY:KAONIIas cpeaa

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momornis mpu
XUMUYECKUX 0KOTrax U OTPaBIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpejpl (MpeaenabHasi J0IyCcTUuMas
KOHIIEHTpalus Bemiects, nainee — [1/1K). Poiap xumuu B pemeHnn 3K0JI0rM4ecKux
pooIeMm.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAIOB, MOJMMEpPHbIE
MaTepHabl).

Meoscnpeomemmnuie céasu



Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU H3yYeHUM XUMHUU B 9 Kiacce
OCYIICCTBJISICTCS 4Yepe3 HCIIOJIb30BaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
TIOHATUH, TaK W TOHATHH, SBJISIOMIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAyYHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(pUKALM, TEePUOAUIYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIIMPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMAPHUKOBBIN
s peKT, TeXHOIOTHS, MaTEPHAIIHI.

dusnka: Marepus, aToM, OJEKTPOH, TPOTOH, HEUTPOH, HOH, HYKIIH/I,
W30TOTBI, PAJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsii, MPOBOJTHHKH,
MOJIYITPOBOJTHUKY, ~ TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, I'a3, PaCTBOP, PaCTBOPUMOCTb, KPUCTAJUTHUCCKAs
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, €AMHHUIIBI W3MEPCHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, IUTaHETHI, 3BE31b1, COMHIIE.

buomorus: ¢dorocuHTe3, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yAOOpEeHUS, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armochepa, ruapocdhepa, MHHEpaAIbl, TOPHBIC IOPOJIHI,
TMI0JIC3HBIE UCKOITA€MbIe, TOTLTMBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETro
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOy4YEeHHMsS XUMHUU B €IMHCTBE Y4YeOHOU U
BOCHUTATEJIBHOMN ACATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMCKUMHU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIIleCTBE TMpaBUJIaMd W HOPMaMHU TIOBEJIEHHUS ¥ CIOCOOCTBYIOT MpoIieccam
CaMOTIO3HaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA  CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAllM WU
pacIIMpEeHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHHUS

LIEHHOCTHOI'0 OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUI0, TIOHUMAaHUS 3HAYCHUS XUMHUYECKOM HAayKUu B JKHU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTU BIAJETh JAOCTOBEpPHOU HMHPOpMaruei o
MEPEJIOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPaA U OOIIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEJCTABICHUS] O COLHMAIBHBIX HOPMaxX M MOpPaBWIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-HUCCIEAOBATEIbCKOW, TBOPUYECKOW ©  JAPYIHMX  BHAAX
JIEATEeIIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HON COBMECTHOU MAESATEILHOCTU MpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpolleCCE€ DITOM Y4YEeOHOM JESITEIHbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMIOBEJECHUE W TIOCTYIIKM CBOMX TOBApHUILEH C TNO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUI TOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH WU COCTABJISIONIUE
OCHOBY I TTIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS IPUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKa C
MPUPOTHOM CPEIOM, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUW IO
XUMUU, HEOOXOJUMBIC NJii OOBSCHEHHUS HAOJI0/IaeMbIX IMPOIECCOB U SIBJICHUU,
MO3HABATEILHON, WH()DOPMAITMOHHOW W YUTATEIBCKON KYJIbTYpPHl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YeOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEpPaTypoOi, JOCTYNHBIMH TEXHHUUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JH0003HATEIBHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K €aMOOOpAa3OBAHMIO, MPOEKTHOW M MCCIEI0BATEIbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHS OOy4YEHUS B
JTaJIbHEHIIIEM;

4) popMHUpPOBaAHUS KYJIBTYPbI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEIACTBUU W
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOT0Jsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOMMMOCTH COOJNIONIEHNs TIPaBWJI OE€30MacHOCTH TMPU  OOpalleHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YyUYEHHIO TPOQPECCUil U Tpyla pa3InyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TpPYIOBOHM AEITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHs MPEJIMETHbIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUST 00pa3oBaHus C YYETOM JTMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenrHol npodeccuoHaIbHON AeSTENbHOCTH U PAa3BUTHSI HEOOXOIUMBIX YMEHHI,
TOTOBHOCTH aIallTHPOBATHCA B MPOPECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTHYECKH I[€JIeCO00pa3HOE OTHOIICHHE K NPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAaHUE IIEHHOCTH 3I0POBOrO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy M TICUXHYECKOMY 3/J0pOBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
npaBui 0€30MaCHOTO MOBEJEHUS MTPU padOTe C BEIIeCTBAMU, a TAK)KE B CUTYalIUAX,
YIPOXKAKOIMIMNX 340POBBIO U KU3HU JIFOAEH;

CHIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJy4aeMble MPU U3YYEHUH XUMHUH, IS
pemeHns 3a1a4, CBA3aHHbBIX C OKPY’KAIOLEH IPUPOIHON CPENOM, I ITOBBIICHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAHHUSA TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOJO0B XHMMUH,
HKOJIOTMYECKOT0 MBIIUIEHNS, YMEHUS PyKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pPE3yibTaTOB BBIICISAIOT 3HAUMMbIC U1
(GbopMUpOBaHUS MHUPOBO33PEHUS OOLIEHAyYHblE MOHATHS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PaKT, cUCTeMa, MPOIeCC, SKCIEPUMEHT U JIPYToe.), KOTOpPbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax M MO3BOJISIOT Ha
OCHOBE 3HAHUI M3 3TUX MPEAMETOB (HOPMUPOBATH IMPEACTABICHHE O IEIOCTHOMN



HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIe yUeOHbIE NEeWCTBUs (ITO3HABATEIbHBIE,
KOMMYHUKATUBHBIC, DPETYJISTUBHBIE), KOTOpbhIE 00€CneurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIICCTBICHUIO y4YEOHOM
JEATEeIIbHOCTH.

IMo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIe 1eilicTBUSA

ba3zoBble 1ornyeckue AefcTBU:

YMEHHUS HWCTOJIB30BaTh NPHUEMBI JIOTHUECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKHX TMOHATUNA (BBIICIATh UX XapaKTEpHbIE
MIPU3HAKH, yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSATHSIMH), WCIIOJIB30BATh
MOHATHUS 711 OOBSICHEHUS OTJEIBHBIX (P)AKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS 1
KPUTEPUH ISl KIACCH(PUKAIMM XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaAKIUH,
yCTaHABJIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBA3M MEXIY OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUYECKHUE PaCCyX ACHUS (MHAYKTUBHBIC, ICIyKTUBHBIC, 110 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TIPUMEHSTh B TIPOIECCE TIO3HAHUS TOHSATUS (TMPEIMETHBIE U
MeTarpeJMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEH, UCIIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIEC MPEACTABICHUS —
XUMHUUYECKUU 3HaK (CUMBOJ DJJIEMEHTa), XUMHUYeckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATEIIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISIBIATH W XapaKTEPHU30BATh CYIICCTBCHHBIC
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XUMHUUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yIaCMBIX IIPOIIECCAX U SIBJICHUSIX.

Ba3oBble ucciaenoBareabckue 1eMCTBUA:

YMEHHUE HCIIOIh30BaTh MOCTABICHHBIE BOIPOCH B KAaueCTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KadyeCTBE OCHOBBI i (POPMUPOBAHUS THUIOTE3BI 10
MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUM;

NPUOOPETCHUE ONBITa IO IUIAHWUPOBAHUIO, OpPTaHU3AMH W TIPOBEICHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAOIIOMaTh 3a XOJOM Iporiecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €0 Pe3yJbTar, (OPMYIUPOBaTH 0000IIEHUS U
BBIBOJIBI TIO0 PE3YyJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(HOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPECTABICHUS, OIYIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JIUTEpaTypa XUMUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocobus, pecypcel MHTepHETa), KPUTHYECKH OICHWBATH IPOTHBOPCUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE MPUMEHSATh Pa3IuYHbIe METOJbI U 3aIPOCHl MPU TOUCKE U O0TOOpe
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJisi BBIMOJIHEHUS
y4eOHBbIX W MO3HABATEIbHBIX 3aJ]a4 ONpPEEeIEHHOTO THUIIA, TPUOOPETEHUE OMbITA B
o0JlacTU  MCMOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIaJICHUE KYJbTYPOUl aKTUBHOTO UCIOJIb30BAHUS PA3TUUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (pOopMy MpeacTaBieHus: HHPOpMAIUU U
WUIIOCTPUPOBATh pElIaeMble 3aJaud  HECJIOKHBIMH CXE€MaMH, JuarpamMMaMu,
apyrumu ¢popmMamMu rpaduKu U UX KOMOUHALIMSIMU;

YyMEHUE UCIIOJNIb30BaTh M aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENbCKON JEATENBHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOIO0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXAOUIEH IMPUPOTHOU
Cpepbl.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe IeliCTBUS:

YMEHHS 3aJlaBaTh BOIPOCH (B XOJe auainora W (WiM) OUCKYCCHUHU) IO
CYLIECTBY  OOCyXJaeMoil  TeMbl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHHS  NPEACTABIATh  IOJYYEHHbIE  PE3yJibTaThl  MO3HABATEIbHOMN
JIEATeIbHOCTY B YCTHBIX M TMHUCHMEHHBIX TEKCTax; JeiaTh MPEe3eHTAIHI0
pE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (1abopaTOpHOTO OMBITA,
1ab0paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BENMIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH  MPU  PEUICHUHU
BO3HMKAIOIIMX MpPOoOJeM Ha OCHOBE Yyu€Ta OOIIMX HHTEPECOB M COTJacOBaHUS
no3utuii (00CyKIeHus,, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIIMUS
COBMECTHBIX JCHCTBUHM, OIpEACICHHEe KPUTEPUEB 10 OLEHKE KadyecTBa
BBITIOJIHEHHOW PaOOThI U IPYTHUE).

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIC YUeOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSATENbHO ONPENENsITh LENH JAEATeNbHOCTH, MUIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesTEeNHHOCTD, BBIOUpaTh Hanbosee d3(pPeKTUBHBIE CIIOCOOBI pelieHns y4eOHbIX U
MO3HABATEIbHBIX 33Jla4, CaMOCTOATEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUUM IIPU  BBINOJHEHUU 33JaHUM C YUYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pe3yJbTaTa 3asBICHHOM LEIU, YMEHUE
MCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/IJIaraeMbI€ B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX Pe3yJbTATOB [0 OCBOCHHUIO 00S3aTEIBHOTO
COJIep>)KaHMsl, YCTAHOBJIEHHOIO JaHHOW (enepalibHOM pabodeil mporpaMMon,
BBIICTISIIOT: OCBOCHHBIE OOYYAlOIIMMHCS HAay4HbIE 3HAHUS, YMEHHS U CIIOCOOBI



JIercTBUH, crnenuduUecKue JId IPeAMETHOH o01acTh  «XHMHUS», BHJIBI
JEATEIbHOCTH MO  MOJYYEHUI0 HOBOIO  3HAaHWS, €ro HHTEpIpETalnH,
peoOpa30BaHUI0 U MPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoH1y o0yuenus B 8 kijiacce rnpeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITXCS YMEHUIN:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IMPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMUMHUYECKasi peakius, KiacCu(MUKaus peakluuid: peakiuu
COCIMHECHUSA, PEAKIMU PA3JIOKEHUSA, PEAKIUU 3aMEIICHUs, PEaKINU
00OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0OBOU A((EKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aTroMa, aTOMHas OpOUTallb, PaaAUyC
aToOMa, XMMHUYECKasl CBs3b, MOJISIPHAS WM HENOJIIPHAs KOBAJCHTHAs CBS3b,
MOHHAsl CBS3b, MOH, KaTHOH, aHUOH, pPAacTBOpP, MACCOBas JIOJIsl BEIECTBA
(IpolieHTHAasi KOHIIEHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TOHATHH U
MPUMEHATH 3TU MOHITUA MPU OMUCAHUU BEIIECTB U UX MPEBPALLCHU;

e HCIOJBH30BaTh XHUMHUYECKYI) CHUMBOJHUKY JUIsl COCTaBJiCHHUS (Hopmyl
BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKIINIA;

e OIpENENsATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIJICHHS  DJEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTDh BEIIECTB K OMNPENEIEHHOMY KJIACCY COEAUHEHUHN I10
dbopmynaMm, BHUJ XUMUYECKOHW CBA3M (KOBAJIGHTHAass W WOHHAs) B
HEOPTraHUYECKUX COCTNHEHUSAX;

e packpeBaTh cmbica Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT UX IOJOXKEeHUs B llepuoanueckon cucreme,
3aKOHOB COXPaHEHMS MacChbl BEIIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTaIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabauuHyro dopmy Ilepuoanueckoit
CUCTEMBl XMMHMYECKUX OJJEMEHTOB: pPa3jIn4yaTh I[OHSATUS «TJIABHAS
noarpymnma (A-rpymnma)» u «mobounas nmoarpynna (b-rpymnma)y, maneie u
OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmune «llepuonuueckass cuctemMa Xumudeckux »dyemeHtoB J[. U.
MengaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAapa, 001Iee Yuciio dJIEKTPOHOB
U pacrpeieIeHHe UX 0 SJIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, TI0 TeTIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHYECKUX [MPEBpAICHUI B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO  MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, TIPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHUEe, 0000IlIeHHEe, CHCTeMATHU3aluio, KIACCU(PUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBA3EH — ISl U3YyUYEHHUS] CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAy4YHbIE€ METObI
MO3HAaHUA — HAONIOACHUE, U3MEpPEHHE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

cleioBaTh ~ IpaBWJaM  IOJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
7a00paTOpHBIM  O0OPYJIOBaHMEM, a TakXKe IpaBWIaM OOpaIlleHHUs ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYECHUIO H COOMPAHHIO
ra3oo0pa3HbIX BENIECTB (BOAOpOJAa M KHUCJIOPOJAA), MPHUTOTOBICHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl MO
pacrio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIIOT C MOMOIIBI0O WHIUKATOPOB
(;makmyc, perondrarenH, METHIOPAHK U JIPYTHUE).

K xoniy oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yUaIOIUXCsl YMEHUI:

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHMUYECKHUX TOHSATHUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BENIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCJICHUsI, XUMUYECKasi peakiys, XMMUYeCKas CBs3b, TEILIOBOM 3P deKT
peakiuu,  MOJib, MOJISIPHBIA  00BEM,  PacTBOp,  DAJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJICKTPOJIUTHUYECKAs JTHCCOLMAIINSA, PEAKIUA HOHHOTO
oOMeHa, KaTraiuM3aTop, XHWMHUYECKOE paBHOBecHe, OOpaTUMbIE W



HEOOpaTUMbIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJIECHUE,
alIoTponus, aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAas, MOHHAs,
MEeTaJuInyecKasi), KpHUCTAIUIMYECKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuH, MPEAeIbHO JOIMYCTUMAs
koHueHrpanus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
OPUMEHSTH 3TH NOHATHUS MPY ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISl COCTaBJICHHUS (HOpPMYJ
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPENENATh BAJEHTHOCTh U CTENIEHb OKUCIICHHS] XHMHYECKUX 3JIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUA XUMHUYECKON
CBA3M (KOBAJECHTHAsl, HMOHHAsg, MeETaJUIMYecKasi) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsi] MOHA M0 XMMUYECKOH (opMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PEETKN KOHKPETHOTO BEUIECTBA;

packpsiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro ITOHMMAHHUE: OINMUCHIBATH M XapaKTepU30BaTh
tabnuunyo (opmy Ilepuoanueckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHSATHSA «TJaBHasg noarpynma (A-rpynma)» U «mobodHas
noarpynmna (b-rpymnma)», manele u OOJbIIHE MEPUOMBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpble HMEIOTCA B TNEPUOJUYECKON Taldiuie, ¢
YUCIIOBBIMU  XApPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIIEMEHTOB (COCTaB M 3apsia sapa, oOllee YHCIO JIIEKTPOHOB U
pacmpeneieHue WX 10 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIWHEHUU B
npejenax MajblX MepUOAOB U INIABHBIX MOATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUECKHE 3JIEMEHTbI, HEOPraHWYECKUE BELIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, MO0 M3MEHEHUIO CTENECHEH OKHCIICHUS
XUMHYECKUX DJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX MW CIOXHBIX BELIECTB, MOATBEP)KIAAs OIHCAHUE
OpUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIINA;

COCTaBIATh YPABHEHUS JJIEKTPOIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOITHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NMOHHOTO



oOMeHa, ypaBHEHHUS peaKluid, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMU Pa3INIHBIX KJIACCOB;
packpbIBaTh CYIIHOCTb OKHCIUTCIBHO-BOCCTAHOBUTEIBHBIX —PEAKIUH
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKini;
MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUYHBIX
YCIIOBHSIX;

BBIUUCIISITH  OTHOCHUTEIIBHYIO MOJIEKYJSIPHYFO M MOJISIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o (dopMyIie
COEIMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHCHUIO XUMHYECKOU PEaKIINH;

cOONIOMaTh  TMpaBWIa  IOJIB30BAHHMSI ~ XUMHUYECKOW  IMOCYJIOM W
7a00paTOpHBIM  O0OpY/IOBaHMEM, a TaKXe INpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMH 110 BBHITIOJHECHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO0 TOJYYECHUIO W COOUpPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO Ta3a);

NPOBOJUTH  PEAKIMH, MOATBEPXKJAIONINE  KadeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMUI-,
uoaua-, kapbonart-, ¢docdar-, cunMkar-, cyibdar-, TUAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OIEpAIli MBICIUTEIHLHON JEATeIhHOCTH — aHAIN3
U CHHTE3, CpaBHEHHUE, OO0OOIEHHE, CHUCTEeMAaTU3alluIi0, BBISIBICHUE
MPUYHHHO-CJICACTBEHHBIX CBS3€H — IS W3YUYEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHBIE METOJbl TO3HAHUS —
HaOI0IcHNE, M3MEPEHHE, MOJCIHUPOBAHUE, SKCIICPUMEHT (peaabHBId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBo 9acoB
Ne HaunmenoBanue pa3iesoB u DJIeKTPOHHBIE (HH(POBHIE)
KonTtpoibHble IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Paznea 1. IlepBoHayanbHble XUMHYECKHE IOHATHUSA
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUA U 5 5 bubmuoreka [JOK
' HPAKTUYECKON JIEATENBHOCTH https://m.edso00.ru/7f41837c
yejnoBeKa
BemiecTBa u xumMmuueckue but6mmoreka [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 20

Pasnea 2. BakHeiimne npeAcTaBUTeId HEOPraHUYECKHUX BelleCTB

51 Boznyx. Kucnopon. [Tonsitue 6 bubnmoreka [JOK
' 00 okcumax https://m.edso00.ru/7f41837c
Bonopon.Ilonstre o kucnorax bubnuoreka [JOK
2.2 8 1
U COMSIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 but6mmoreka [{OK
2.3 5 1 1
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 1 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

Paznen 3. llepuoagnuecknii 3axon u [lepuoguyeckasi cucrema xumnuecknx 3jemeHToB /I. U. MenaeneeBa. CTpoenne aToMOB.
Xumuyeckas cBsizb. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIIUN


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

[Tepuoanueckuii 3aKOH U

31 [Tepnonnueckas cuctema 7 bubmuoreka [JOK
XUMHYECKHX dj1eMeHToB [[. 1. https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aroma
Xumudaeckas CBSI3b. BuGmorexa [IOK

32 OxucamTenyHo- 8 https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKITHI

Horo no paseny 15 Hoalimetinoutte1637c
PezepBHOE Bpems 3 bubmorexa HOK

https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME


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

9 KUIIACC

Kouan4yecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbIe
Ne i/m P Kourpoabnbie IIpakTHyeckue (uubp )
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. BeniecTBO U XUMHYeCKHUE PeaKIIUU
11 [ToBTOpEHME U yriyOiieHne 3HAaHUI 5 1 bu6mmoreka [JOK
' OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnmoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLIUALUS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIUN B PaCTBOpaxX https://m.edso00.ru/7f41a636
Uroro no pazaeny 17
Pasjen 2. HemeTa/iibl M HX COeIMHEHUS
51 OO0m1as XxapakTepruCTUKa XUMHUECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorens https://m.edso0o.ru/7f41a636
OO0m1as XxapakTepruCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [JOK
' FPYHIEL %P https://m.eds00.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepuUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynisl. A30T, pochop U ux 7 1 buommorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
24 sanemeHToB |V A-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' . PYHTIRL. poa https://m.edso0.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25



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

Paznen 3. MeraJiibl 1 X cOeIMHEHU S

. bubmuoreka [IOK
3.1 Obmue cBoHCTBa METALIOR 4 https://m.edso00.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxsueilimre Metayuisl 1 UX COSINHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTtBa 1 Marepualisl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
' B P https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubmorexa [JOK
p P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uugposeie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yueHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Pons XuMuu B :KU3HU 1 bu6nmoreka [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
ITonsaTne o MeTo1ax MO3HAHUS B XUMUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne 1 «IIpaBuia
paboThI B 1a0OPATOPUN U TIPUEMBI 1 bubnnorexa [JOK
oOpaieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHEM»
Yuctele BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
pasjiesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpaxTrueckas padota Ne 2
«Pasnenenue cmecelt (Ha mpuMepe 1 bubmorexa LHOK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOU COJIH )»
ATOMBI I MOJIEKYJTBI 1 bubmmorexa [JOK
Y https://m.edsoo.ru/ff0d2a6c
XuMudeckue dJIEMEHTRI. 3HAKU 1 bubnnoreka [IOK
(CMMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie 1 clIOKHBIC BEIIECTBA 1 bubmorera [JOK
P B https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
ATOMHO-MOJIEKYJISIPHOE YUCHHE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aK0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bu6mmoreka [IOK
10 X .B
umirieckas opmyna. Barenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J11 XHUMHYECKOTO bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUU https://m.edsoo0.ru/ff0d350c
13 KonmuectBo BemecTBa. Moib. Bbu6mmorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 du3ndecKkue U XUMUYCCKHEC SIBIICHUS. Bbu6mmorexa [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciioBUs IPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIIECTB. bubnnorexa [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4ecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSM XUMHYECKUX bubmorexa HOK
m . P https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukanus XuMHUeCKUX peakiui
18 (coenmuHEeHNUs1, pa3I0KECHUS bubmmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 sHIMKIoNeancT. O600IeHne bubmmorexa [JOK
H ARCT: o https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIlis 3HAHUM
20 KonTtponbHas padora Nel o teme bubnnorexa [JOK
«BelecTBa 1 XUMUYECKHUE PEAKLIMN https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cmecs razos. Cocrtan bubnuorexa [IOK

BO3ayXa. KI/ICJ'IOpOI[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiectBo. O30H

duznyeckue 1 XUMUYECKHE CBOMCTBA

bu6nmorexa [JOK

22
KHCI0POJA (peaKiLiti OKHCICHIL, https://m.eds00.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CrocoOsbI MoTy4eHUs KHCIOpo/ia B
23 71a00paTOPUU U MTPOMBIIIIICHHOCTH bubmorexa HOK
PATOP P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHnue kucnopoaa
TennoBoii 3pPexT XuMUIecKoi
24 peaKuuu, MOHATHE O bu6mmoreka [JOK
TEPMOXUMHYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
DHIOTEPMUYECKUX PEAKITUIX
TomummBo (HedTh, Yyroab U METaH).
25 3ar ;13He}§pleq;03 . a, CIIOCOOBI Z:ro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAICHUS
[Ipaktruueckas padota Ne 3 mo teme
26 «ITomydenne u cobupanue Kuciopoaa bubmorexa HOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE €TO CBONCTBY»
97 Bopopon — snemeHT u npocroe bu6nmoreka [JOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 du3ndecKkue U XUMUYECKHE CBOMCTBA bubmuoreka [{OK
Bojopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 IT
OTUITHE © RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CniocoOslI osTy4eHus BOAOPOia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padorta Ne 4 o reme
bubmnoreka [IOK
31 «ITomydenne u coOupanue Bo10po/ia,

W3YYEHHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MounsipHbiii 00BEM ra3oB. 3aKOH

bubnnoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruncnenus o0bEMa, KoJIMUeCTBa
33 BEILIECTBA r'a3a 10 €ro U3BECTHOM bubmotera [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncnenus 00bEMOB ra3oB 110
34 aBHCHMIO PCaKI[UM HAa OCHOBE 3aKOHA bubmotera [JOK
ypap pealdii i https://m.edso0.ru/ff0d5708
00BEMHEIX OTHOIICHUI Ia30B
35 Du3nvecKue U XUMHUYECKHE CBOMCTBA bu6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanuii. [lousarue 00 bubmuoreka [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurenb. HacblmeHnasie
37 u HeHacmpeHHHS acTBOPBI. MaccoBas bubmotera [JOK
m P pBI- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOPE
[TpakTrueckas pabota Ne 5 o reme
38 «IIpuroroBieHue pacTBOpOB C bubnuoreka [IOK
onpeAeNEHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 Kontponbnas pabota No2 o reme bubnnorexa [JOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIaccupuKaius, bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yenue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa [JOK
: p https://m.eds00.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMs: COCTaB, KJIacCU(UKAIINS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnnorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnnorexa [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanre): HOMEHKIATypa,
46 CHOCOéBl; o )CHI/ISI XHMHquKHe bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOIICTBa
[IpaxTuyeckast pabora Ne 6. Pemenue
47 SKCTICPUMEHTAIIBHBIX 3a71a4 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETHEHUN
48 ['eneTnyeckas cBsI3b MEXKIY KJIacCaMH bubmmorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edso00.ru/00ad9a50
bubmuoreka [JOK
49 O0o01IeHre U cHCTeMaTU3alus 3HaHU I
= H https://m.edso00.ru/00ad9ch2
Konrponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCUPUKAITUU
51 xml/)mqecxnx 3JIEMEHTOB ?IOHSITI/IC 0 brbmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX dJIEMEHTOB
Ilepuoauueckuit 3aK0H U
52 [Teproanueckas cucTeMa XUMHUYECKUX bubmmorexa [TOK
pro https://m.edsoo.ru/00ada52c
anemenToB /1. 1. Menaeneepa
bubnnorexa [JOK
53 [Tepuonpl, rpymIbl, TOATPYIIITHI 1

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubnnoreka [IOK

>4 snaep. N3oTomnbl https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX 000JI0UYEeK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XUMHYECKOTO
56 AJIEMEHTA IO €T0 MOJIOKCHHIO B bubmuoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenwue [leprogudeckoro 3aKoHa st
57 pa3BUTHUA HayKu U npaktuku. /. 1. bubnmoreka [IOK
MenpeneeB — y4€HbIHU, MTEArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnnorexa [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hortmas xiiriecias cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas noisipHast XUMU4YECKast bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnast HemomnsipHas XUMUYeCKast bubnmnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneH okHCIIeHHs https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponbHas padora Ne4 o Teme bubnmoreka [JOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenne aroma. XUMHUYECKas CBA3b»

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

66 PeseprHblit ypok. O000mIeHNE T 1 bubnuorexa [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNHE 1 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb?2
68 PeseprHblit ypok. O000mIeHNE U 1 bubnmorexa [IOK
cUCTEMAaTU3allus 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

[Tepronuueckuii 3aK0OH.
[Iepuonnueckas cucrema
XUMHUYECKUX djiemeHToB 1. 1.
MenneneeBa

3aKOHOMEPHOCTH B UBMEHECHUH
CBOMCTB XMMHUUECKHX DJIEMEHTOB
MEPBBIX TPEX MEPUOIOB
Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHWYECKUX BEIIECTB

Bunpl xumMpudeckoul CBSI3U U THIILI

KPUCTAJUIMYECKUX PEIIETOK

Konrtponsnas padora Nel no reme

«IloBTOpeHue u yriyOiaeHue 3HaHUH
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilacca»

KHaCCI/IQ)HKaHI/IH XUMHNYCCKHUX

peaKLyii o pa3IuyHbIM IPU3HAKAM

[ToHsATHE O CKOPOCTH XMMHUYECKOMN

pE€aKkuu. ITonsiTHE O TOMOT€HHBIX U

TETCPOTCHHBIX PCAKIIUAX

IloHsaTHE O XUMHUUYECKOM PaBHOBCCHUMU.

@akTOpsI, BIUSAIOIINE HA CKOPOCTh

XHUMHYCSCKOHN pE€aKU U IMMOJIOXKECHUC

KoaundyecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/bHbIE

pecypcbl

bu6nmnorexa [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

Bbu6muorexa [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmnoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6nmoreka [JOK
https://m.edsoo.ru/00adc28c



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

XUMHYECKOI'O paBHOBECUA

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust PIEKTPOTUTUYECKOMN
10 ncconuanuu. CHWIbHbBIE U ci1adble bubmorexa LIOK
8 HHaTH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 Honuble ypaBHEHUS peaKIni bubmorexa LIOK
yP peaKtt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE NPEACTABICHUN bubmorexa LOK
pvﬂ https://m.edsoo.ru/00add5d8
00 JIEKTPOTUTUIECKON AUCCOIHAIIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 buGnuorexa [IOK
pei . https://m.edsoo0.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOLIUAIIUU
14 ITonsatue o ruaponuse coyen buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001eHne U CUCTEMaTU3AIIHS bubmuoreka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
IIpakTnueckas padora Ne 1.
16 «Pemenue skcepuMEHTAIIBLHBIX bubnuorexa LIOK
P https://m.edsoo.ru/00addbfa
3a1a9y
KontponsHas pabora Ne2 o reme
17 «DNEKTPOIIUTHUECKAS TUCCOIINAINAS Bubmorexa OK
P a TRHAITHL https://m.edsoo.ru/00addecQ
XUMUYECKUE peaKlii B PACTBOPAX)
OO6m1as xapakTepucTHKA rajJoreHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDE bubmmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CoinsiHast KUCIIOTA, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHUE CBOMCTBA, MOTyUYCHUE,
MIPUMEHEHHE

[IpakTuyeckas padora Ne 2 o Teme

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

bu6mmoreka [JOK

20 «ITonyueHnne COIIHOM KUCIOTHI,
7 " . https://m.edsoo.ru/00ade348
U3y4YeHHe e€ CBOMCTB»
Boruricnenus no ypaBHEHUSIM
21 XUMHYECKHUX PEAKILUN, €CIIN OJUH U3 bubmmorexa [TOK
P : https://m.eds00.ru/00ade488
pEeareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(GUKAITIN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHEHUI bubmnoreka [HOK
B IIpUpoJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopon, CTpoeHuE, bubmmorexa [JOK
(bu3nUecKre U XUMHUYECKHUE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,
25 ¢du3nvecKkne 1 XUMHYECKHE CBOCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKHE peakllny, JIexKallnue B
OCHOBE ITPOMBILIIEHHOTO crIocoba
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bub6nuoreka [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COETUHEHUSIMHU
cepol
97 Brranciienue MaccoBoii 1071 BeIXO/a bubmuoreka [JOK
MIPOAYKTa peaKkuu https://m.edso0.ru/00adec8a
28 OO0w1ast XxapaKTEepUCTHKA 3JIEMEHTOB bubnuoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

AMMuak, ero puznyecKue u

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

Bbu6nmorexa [JOK

29 XAMUWYECKHE CBOMCTBA, OJyUYEHUE B
e https://m.edso0.ru/00adf004
MIPUMCHCHUE
[IpakTuyeckas padora Ne 3 o Teme
30 «[TonydyeHre aMMuaka, U3y4eHUe ero bubmmorexa [JOK
. i > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCI0Ta, e€ (U3NIeCKue 1 bubnnorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH
aMMOHWUSI B KAUYECTBE MUHEPATbHBIX

32 oOpeHwuii. XuMu4eckoe brbmmorexa [OK
yAoop ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpebl
COCTMHEHHSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (I)OC(%)O pHaSI KI/ICJ‘I((l))Ta q)(blzll)m(qe)cxne U bubnrorexa LIOK

p o7 https://m.edsoo.ru/00adf68a
XHUMHUYECKHE CBOWCTBA, MOyYCHHE
Ucnonb3oBanue pocdaTtos B

34 KauyecTBE MUHEPAIbHBIX YA0OpEHUH. bubmmoreka [JOK
3arpsi3HeHue IPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
tdbocharamu
Vruepon, pacupocTpaHeHHE B

35 npu ine E)I/IL’.I/IIzIeCKI:/Ie Y XUMHUYECKHE brbamorexa [OK

PUPOJE, https://m.edso0.ru/00adfd9c
CBOWCTBa
36 Oxcunsl yriaepona, ux pusndeckue u bubnnorexa [JOK

XUMHYECKUE CBOUCTBA.

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



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

37

38

39

40

41

42

43

44

DKOJI0ru4ecKue npooiemsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

VYroapHasa KUCIOTa U €€ COJIN

[IpakTrueckas padota Ne 4 o Teme
"[lonydeHune yriekucioro rasa.
KauecTBenHnas peakuus Ha KapOoHaT-

n

HOH

[TepBOoHaUYaNbHBIE MTOHATHUS 00
OPraHMYECKHX BEIIECTBAX KaK O
COEIMHEHMSX YIIIepoaa

KpemHuii u ero coeguHeHust

[Ipaktuyeckas pabora Ne 5. Pemienue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«BaxHeitye HeMeTaIbl U UX
COCAUHCHHS

Konrtponsnas padora Ne3 o teme
«Bakuenme HeMETaJUIEI U UX
COCTUHEHUA»

OO61as xapakTepucTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
Mertanueckas CBs3b U
METAJUTMYECKass KPUCTAJUTMYECKAS
pemérka. Pu3nvyecKre CBOMCTBA
METaJUIOB

XHUMHUYECKHE CBOMCTBA METAJIOB.
DIEeKTPOXUMHUYECKUN Psif
HaIpsSDKEHNUN METaJUIOB

Bbu6muorexa [JOK
https://m.edsoo.ru/00ae006c¢

bubmnoreka [HOK
https://m.edsoo.ru/00ae027e

bu6nmorexa [JOK
https://m.edsoo.ru/00ae054e

bu6nmorexa [JOK
https://m.edsoo.ru/00ae080a

bubmnoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0e18

bu6nmnorexa [JOK
https://m.edsoo.ru/00ael103e

bubmuoreka [{OK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O61ue cnocoObl MOTyYeHUS
MeTauioB. CriaBel. Beruucnenus mo

bu6mmorekxa [JOK

45 I
YPABHCHIAM XHMHITCCIHX Peatdin, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJAEPIKUT
IpUMECH
46 ITousiTHe 0 KOPPO3UU METAIIOB bubmmorexa [TOK
PP https://m.edsoo.ru/00ae1278
bubmuoreka [{OK
47
[lenourbie meramer https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ TUIPOKCUBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMeNbHbBIE METAILIbI — bubanorexa [JOK
KaJIbLIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Bakneiiime coequHEHUS KaTbIH bubmorexa HOK
a 1 https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATHU3ALUS
3HAaHUHU
59 JKEcTKoCTh BOMBI U CIIOCOOBI €€ bu6nmoreka [JOK
YCTPaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padorta Ne 6 o Teme
53 "YKEcTKOCTDL BOABLI U METOMLI €6 bubmmorexa [TOK
| A 8 https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [JOK
54 A I
JTOMHIHH https://m.edsoo.ru/00aelc64
55 AmdorepHble CBOICTBA OKCHA U bubnnorexa HOK
THJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmorexa [{OK

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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67

Okcupl, TUIPOKCUIBI U COJIM JKeJe3a
(11 u sxene3a (1)

O0001IeHE ¥ cUCTEMAaTU3 AU
3HAHUH

IIpaktuyeckas pabora Ne 7. Pemienue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeEME
«BaxxHenmue MeTauibl ¥ UX
COETUHEHUS»

Bbruncnenus no ypaBHeHUsIM
XMMHUYECKHUX peaKkluil, eciii OJ1H U3
peareHToB J1aH B U30BITKE WIN
COJICPKHT TIPUMECH. BrraucieHus
MaccOBOM J0JIM BbIXOJa MPOAYKTa
peakuuu

O0001IeHYE ¥ cUCTEMAaTA3 AU
3HaHUH

Kontponbnas padota Ne4 o Teme
«BaxHeimue MeTamibl U uX
COCTUHEHUS

BemectBa u marepuainsl B
MOBCETHEBHOM JKM3HU YeIOBEKa
XUMHUECKOE 3arpsi3HEHUE
OKpY>Karollei cpeapbl

Ponp xumuu B perieHun
9KOJIOTHYECKUX MPOOIEM
PesepBubIil ypok. O6001eHE 1
cucTeEMaTH3alus 3HaHU!

PesepBHeIit ypok. O600IICHHE 1

bubnnoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1750

bubmnoreka [HOK
https://m.edsoo.ru/00ae3f50

bubmuoreka [[OK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

bubnnoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubnnoreka [HOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c

PesepBHeIit ypok. O600ICHNE 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






