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Taiicyranoso 2023

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHWUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOTO O0IIIero oOpa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON paboueld MporpaMMmel
BOCITUTAHMS U C YUETOM KOHIIEIIIMH MPENoJaBaHus y4eOHOro peaMeTa « X UMUs
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma 1o XumMuu [Oa€T MpEJCTaBICHUE O MENsAX, OOIIeld CTpaTeruu
oOydeHMs, BOCHHTAHMS M Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMHU y4eOHOTrO
npeamerTa, yCTaHABJIUBAET o0s3aTeIbHOE peAMETHOE COJIEp)KaHHUE,
IpEeAyCMATPUBAET PACHPENEIICHHE €ro Mo KilaccaM M CTPYKTYPUPOBaHHUE IIO
pazzmenaM M TeMaM IPOrpaMMbl O XHWMHUH, OINpPEIEISAeT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COZIEpKaHMUS, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUS] XHMHU C YY4E€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
0CcOOEHHOCTEW O00ydYaronuxcs, OmNpenensieT BO3MOXXHOCTH —MpeaMeTra  JUis
peanu3anuu TpeOOBaHMKM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs, a TakKe TPEOOBAHUM K
pe3yibpTataMm 00y4YeHHs XUMUU Ha YPOBHE LI€JIed U3y4YeHUs MPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENBHON JEATEILHOCTH OOYYaromerocss MO OCBOCHHIO
y4e0HOTO Co/IepKaHUSI.

3HaHWE XWMHH CIY)KHUT OCHOBOW JUisi (OPMHPOBAHUS MHPOBO33PECHUS
oOydJaromierocsi, ero MpeiCTaBICHU O MaTepUaIbHOM EAMHCTBE MHUpPA, BAKHYIO
poJib UTrparoT (opMHUPYEMble XUMHEN MPEACTABICHUS O B3aUMOIPEBpAIICHUSAX
SHEPrUM W 00 SBOJIIOIMU BEUIECTB B MPHUPOJIEC, O MYTAX PEIICHUS TI00aTbHBIX



npo0JieM YCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM, YHEPreTUYECKOM,
MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuyenune xumuu:

CIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH IS caMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYphl IUYHOCTH, €€ 00111eH 1 (YHKIIMOHAIBHONW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSATENbHOW yueOHOW  JIeSTEIBHOCTH,
OKCTIEPUMEHTATIBHBIX M HCCIICIOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON eATeIbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsSiAAa HA €UHCTBO MIPUPOJBI U YETIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TarnoM B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH 00YyYarOlIUXCs;

crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-
HAay4YHBIM 3HaHUAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTUYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlaHHbIE HampaBlIeHWs] B OOYYCHUH XUMHH OOECTICUMBAIOTCS CIEM(PUKON
COoJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  IEJaroruyecKu
aJanTUPOBAHHBIM OTpaXKeHHUEM 0a30BOM HAYKH XMMHH Ha ONpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHATHH XHUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTHENbHBIX 3HAUMMBIX IOHSITHH
OPraHUYECKON XUMHHU.

CtpykTypa coaepKaHus MPOTpaMMbI MO XMMUH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxoja kK €€ u3ydyeHuro. ColepxaHue CKIAIbIBAETCA M3 CUCTEMBI
MOHATHN O XMMHUYECKOM JJIEMEHTE U BELLIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakiuu. OO0e STU CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHLHILY
MIOCJIEIOBATENBHOIO Pa3BUTHSI 3HAHUM HA OCHOBE TEOPETHUUECKHUX IPEACTABICHUN
Pa3HOTO YPOBHSIL:

— aTOMHO-MOJICKYJISIPHOI'O YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— YYE€HUS O CTPOCHUM aTOMa U XUMHUYECKOU CBS3H;

— TpeACTaBJICHUNW 00 DIEKTPOJUTUYECKOM JUCCOLMALMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE OSMIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIILHO OT OJHOTO



YPOBHS K JPYroMY, BBITIONHSAS (QYHKUIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOICTB, CTPOEHHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHHS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CHOCOOCTBYET  (HhOPMHUPOBAHUIO
IIPEICTABICHUS O XUMUYECKON COCTABIIAIOIIECH HAyYHOU KapTUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW MpHUPOJbl, LIEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U
METO/aM TO3HaHUs B Hayke. V3yueHue XUMUU NPOUCXOAUT C TMPUBICYECHHEM
3HAHMM U3 paHee HW3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalomui MUpy,
«buonorus. 5—7 knaccel» U «Dusnka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM TPOUCXOAUT (QOpPMUpOBAHHE 3HAHUI OCHOB
XUMHYECKOM HayKH Kak OOJACTM COBPEMEHHOI'O €CTECTBO3HAHUSA, MPaKTUYECKOU
JESTENbHOCTH YEJOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOTO MpeamMeTa COCTOUT B (POPMUPOBAHMHM CUCTEMBI XUMHUYECKUX
3HAHUM — Ba)XHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETHUECKHUX MOJIOXKEHH,
JOCTYIIHBIX OOOOIEHUA MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B
OpUOOIIEHUH K HAyYHbIM METOAaM I[I03HAHUA TIPU HU3YYEHUH BEIIECTB M
XUMUYECKUX PEaAKIi, B (GOPMUPOBAHUU M PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TO3HABATEIbHOM M Yy4eOHO-UCCIIEeI0BaTEIbCKON
JeSITEIbHOCTH, OCBOCHUM TMpaBuil Oe30MmacHOro oOpamieHus ¢ BeIleCTBaMU B
MOBCEIHEBHOM JKU3HMU.

[Ipu M3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMs Ba)KHOE
3HauYeHUE MPUOOPENI TaKHe 11eJ1, KaK:

— (dopmupoBaHHe WHTEIUICKTYaIbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOATEILHOMY IMPUHSATHUIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOYyYEHHS Ha CHUCTEMaTHYecKoe TNPHOOIICHHE
O0y4aloUMXxcs K CaMOCTOSITEJIbHOM MO3HABaTEIbHON [EATEIbHOCTH, HAyYHBIM
MeToJaM MO3HaHMA, (POPMHUPYIOIMIMM MOTHBALIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMHH;

— obecrnieyeHne yCIOBUN, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00 YyIarOIIMMUCS
OIbITAa Pa3HOOOPA3HON JEATEIBbHOCTH, IMO3HAHMS M CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MUMEIOLIMX YHUBEpPCAIbHOE 3HAYEHUE JIA
Pa3IMYHBIX BUJOB JAEATEIbHOCTH;

— (QopmupoBanme oOmEelH (QyHKIHMOHATBFHONM W  €CTeCTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATHP W OICHHUBATH SIBJICHUS
OKPY’KaIOIIEro MUpa, UCHOJIb3Ysl 3HAHUS M OMbBIT, MOJYYEHHbIC NMPU HU3YUCHUU



XUMHH, NPUMEHATh HMX MpPH PELIEHUU MpoOJeM B MOBCEAHEBHOM XHU3HU U
TPYAOBOM IEATEIBHOCTH;

— ¢opMmHpoBaHHME y OOyYalIIMUXCAd TIyMAHUCTHUYECKUX OTHOILIEHUH,
MOHUMAaHUSl LIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAaOOTKM SKOJIOTHYECKH
1enecooOpa3Horo TOBEJEHUs B OBITY W TPYIOBOM JACSATEILHOCTH B IEAX
COXPaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBALMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpo(uiisi U HANPABIECHHOCTH JalbHEHIIEro
oOy4eHusl.

OO6miee 4uCIO 4YacoB, OTBEAEHHBIX I H3YYEHUS XHUMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTanisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B He/iel0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).

COIAEPKXAHUE OBYUEHUASA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipeamer xumun. Ponp XMMHUM B JKU3HU 4YEJIOBEKA. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHME CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSIHUE
BewecTB. [loHsATHE O MeToAax MO3HAHUA B XUMHUHU. YHCTbIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust cMecei.

ATOMBI M MOJIEKYJIBl. XUMHUYECKUE »HJIEMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢dopmyna. BaleHTHOCTH aTOMOB XHMHYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAsT AaTOMHAas Macca.
OTHOCuTENnbHAA MOJIEKYJIsipHas Macca. MaccoBas 10Js XMMUYECKOTO 3JIEMEHTA B
COEMHECHUMU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBs3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacu€tel mo ¢opmymnam
XUMUYECKUX COCTUHEHUM.

du3nuecKue U XUMUYECKHUE SABICHUS. XUMHUYECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHUsS MAacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Knaccuduxarms
XUMHUYECKUX peaKkuid (COeAUHEHUs, Pa3JI0KEeHHUs, 3aMEIIeHUsI, 0OOMEHA).



Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu padoThl B 1a0OpaTOpUH U
npuémMamu oOpaleHus: ¢ J1abopaToOpHbIM 00OpPYIOBAHUEM, U3YYEHHUE U OMHCAHHE
(¢u3nuecknux CBOMCTB O00pa3lOB HEOPraHWUYECKUX BEIIECTB, HAONIOJCHUE
¢u3znueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAacTHUPaHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCALMs BOJAbI) U XMMHUYECKUX (FOpPEHHE CBEYHU, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJIEHCTBUE Mela ¢ KUCIOTON) SBICHUM, HAOMIOACHUE U
ONMMCAHKWE MPU3HAKOB MPOTEKAHUS XMMUUYECKHX peakluil (pasjokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHe TUAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoAeiCTBHE Keme3a ¢ pacTBopoM cosr Menu (11),
U3y4YeHHE CIOCOOOB pa3/ielieHHus CMeceil: ¢ MOMOIIbI0 MarHurta, (GUIbTpOBaHUE,
BbIMIApUBaHUE, TUCTUUISIIMS, XpomMaTorpadus, MPoBeCeHUE OYUCTKU MMOBAPEHHOM
CoNiM, HaOJIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  NPOBEICHUS  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJEJIEH MOJEKYI
(1apocTep KHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucinopon — 3imeMeHT U mpocToe
BemecTBO. HaxokneHue kucinopona B mpupojie, (U3MUECKHE W XUMHUYECKHE
cBoiicTBa (peakuuu ropeHus). Oxcuabl. [Ipumenenue xucnopona. CrnocoObl
MOJIYYeHUS KHUCJIOpoAa B JIA0OpaTOpHM M TPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoaa B npupojie. O30H — alutoTponHas MOAUGPUKALIMS KUCIOPOIa.

TeroBoit >PheKT XUMHUYECKOW pEaKIuu, TePMOXHUMHUYECKHE YpaBHEHWS,
9K30- M JHAOTEPMUYECKHE peaKIUu. TOIUIMBO: yroiab W METaH. 3arps3HEHUue
BO3/lyXa, yCUJIEHNE TAPHUKOBOTO A (exTa, pa3pylieHrne 030HOBOTO CIIOS.

Bogopon — nsnemeHT M mpoctoe BemiecTBo. Haxoknenue Bomopona B
npupoae, (GU3MYECKUE ¢ XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucnorsl u comnm.

MomnsipHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

Odusnyeckue cBoMcTBa BOABL. Boma kak pactBoputenb. PacTtBOpBL
Hacplennble 1 HEHaCBIIIEHHBIE PacTBOpbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBas 1074 BellleCcTBa B pacTBOpE. XMMHUECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpOJEe U B KU3HU 4YeslOBeKa. KpyroBopoT BOIBI B IIPUPOLIE.
3arpsi3sHeHue NPUPOAHBIX BOA. OXpaHa U OUHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmuecknx coemuuenuit. Okcunbl. Kiaccudukanms
OKCHJIOB:  coyieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHBIE) W



HecosieoOpasyromue. Homenknatypa okcuaoB. Du3nueckue M XUMHYECKHE
CBOMCTBA OKCUIOB. [lomyueHnue OkCuaoB.

OcHoBanus. Knaccudpukauuss ocHOBaHMI: WIIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. Homenkiiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHui. [losryuenrue OCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. dOusudeckue u
XUMHYECKHE CBOWCTBa KHUCIOT. Psn aktuBHoctH MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknartypa cosneil. @U3MYECKUEe U XUMHYECKHE CBOWCTBA COJICH.
ITony4enue comen.

['eHeTnyeckas CBsI3b MEXKY KJIIACCAMHU HEOPTAaHUYECKUX COCMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEEIICHUE COAEPKAHUS KUCIOpOAa B BO3JIyX€E, MOJyUYECHHUE,
coOupaHue, pacro3HaBaHWE M M3YUYEHHE CBOMCTB KHCIOpOAa, HaONIIOJCHHE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOJAOM U YCJIOBUSI BO3HMKHOBEHUS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJEHHME C o0pa3naMud OKCHUIOB H
OMHMCaHWe WX CBOWCTB, IOJy4YeHUE, COOMpAaHHE, pAaCMO3HABAHHE M H3Yy4YCHUE
CBOMCTB BoAopoza (ropeHwue), B3aumoneiictsue Boaopoaa ¢ okcugom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BHIEOMATEpPHUAJIOB), HAONIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM J10JI€H pacTBOPEHHOIO BELIECTBA, B3aUMOJEHCTBUE BOJbI C METAJLIAMU
(HaTpueM ©  KajnbuueM) (BO3MOXHO HCIIOJb30BAaHUE  BHUJICOMATEPHAJIOB),
UCCJIEIOBaHNE OOpa3IOB HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KJIIACCOB,
HAO0JII0ICHNEe U3MEHEHHUs OKPACKH MHIMKATOPOB B PACTBOpPAX KUCIOT M IIEJIOYEH,
u3yueHue B3aumojeicTBus okcuga meau (II) ¢ pacTBopoM cepHOMl KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUUMW HEUTpalu3aluu, IOJYy4eHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHUE OJHOTO MeETajla JAPYTMM M3 PacTBOpa COJIM, PELICHUE
JKCIIEpUMEHTAJBbHBIX 3aJad 1o TeMe «BakHelmue KiIacchl HEOPraHHMYECKHUX
COCIMHEHUI.

HHepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHX
yiemenToB JI. WU. MenpgeneeBa. Crpoenne aTomMoB. XMMHYeCKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

IlepBble MOMNBITKM KIaCCU(PUKALMK XUMHUYECKUX dJeMeHTOB. [lonsatue o
IPYINax CXOJHBIX 3JIEMEHTOB (ILIETOYHBbIE M IIEIOYHO3EMEIbHbIE METaJUIbl,



raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIbI
Y TUJIPOKCUJBI.

ITepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMHYECKUX DJIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas U JJIMHHONEPUOAHAs  (OPMBI
ITepronnueckon cuctemsl xuMuueckux dyeMeHToB JI. . Menneneesa. Ilepuonsl
u rpynnsl. DPuzndeckuil CMBICI IOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUOaA WU
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sigep. M3otonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB MepBbIX 20 XMUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl . M. MennpeneeBa. XapaKTepucTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJnyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoi CUCTEMbI XUMUYECKUX
BJIEMEHTOB [UJI1 Pa3BUTUS Hayku W mnpaktuku. [[. . MennpeneeB — yd€HbIN U
IpaKJIaHMH.

Xumuueckast cBs3b. KoBajeHTHass (mojsipHass W HEMOJISIpHAs) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iponiecchl okucaeHus U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydyeHHe oO0pa3loB BEUIECTB METANIOB U HEMETaJUIOB, B3aUMOJIECHCTBHE
TUAPOKCHAA LMHKA C PACTBOPAaMM KHUCJIOT U IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

Mesrcnpeomemmnbnie cea3u

Peanuzanusa MeXnpeIMETHBIX CBSI3€d MpU WM3YYEHHH XUMHUM B 8 Kiacce
OCYILIECTBIISIETCSI 4YEpPEe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATUM, SBIISIIOIINXCS CUCTEMHBIMU IS OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE MOHATHUS: HAy4YHBIH (pakT, TUIOTE3a, TEOPHUs,
3aKOH, AaHalu3, CHHTE3, KilacCU(UKAIMsI, TMEePUOJUYHOCTb, HaOIIOICHUE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepusi, aTroM, OHJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIHUI,
M30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJA, DIEKTPUUYECKUN 3apsl, BEUIECTBO, TENO,



00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PU3MUYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
M0JIE3HBIE NCKOIAEMbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepuonuyeckas cuctema XMMHYECKUX 3J1IeMEeHTOB J1.
N. MenpneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B HU3MEHEHUHM CBOICTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kajus, KalbIUsi M HX
COCIMHEHUH B COOTBETCTBUM C TMOJOKEHHEM »3JieMeHTOB B llepuoamueckoii
CUCTEME U CTPOECHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbI XUMHUYECKOW CBS3U. THIBI KPUCTAITMYECKUX
pEeIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THUIMA KPUCTALIUYECKON PEIETKH U
BUJIa XUMUUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUYECKHE
CBOICTBa BEIECTB, OTHOCSLIUMXCS K PAa3JIMYHbIM KJIacCcaM HEOPTraHUYECKUX
COEJIMHEHUM, TeHETHYECKas CBS3b HEOPTraHMYECKUX BEIIECTB.

Knaccudukaius XuMUYeCcKUX peakluid Mo pa3iIudHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YYACTBYIOUIMX B pEaKUMUU BEHIECTB, MO TEIIOBOMY 3(PQeKTy, I0
U3MEHEHHIO CTETICHEW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U IHAOTEPMHUUYECKUE PEaKIUU, TEPMOXUMUYECKUE
YpaBHEHHSI.

[TonsiTe 0 ckopocTH XuUMHUUYeckor peakiuu. IloHsTHEe 00 00paTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [[oHATHEe O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusax. [lonarue o karanuze. [loHsTHE 0 XMMHUYECKOM paBHOBECHU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUU U TMOJ0XKEHUE XHUMHYECKOTO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnienue YpaBHEHUU

OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCIOJIb30BaHMEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust MEKTPOTUTAUECKON TUCCOIUALIMU. DICKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, annonsl. MexaHU3M AUCCOLMAIIUM BEIIECTB C PA3IUYHBIMM BHUIAAMHU
XUMHU4YeCcKou cBs3u. Cternenp aucconuanuu. CHibHBIE U cl1a0ble dJIEKTPOJIUTHI.



Peakiiuu nonHoro oOMeHa. Y ciioBus MPOTEKAHUS peakuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAlI€HHbIE HOHHBIE YpaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBaHMA MW cCcOJ€il B CBeT€ MNPEIACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmanun. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHME C MOJICIISIMA KPUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEILIECTB — META/VIOB W HeMeTauioB (Tpadura M anMasa), CI0KHBIX BEIIECTB
(x;mopuma HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIIEKTPOIPOBOIHOCTHU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMUA KHUCJIOT, IIEJI04Yell u coleH
(BO3MOXKHO  HCTOJIb30BAaHME BHUACO MAaTE€pUaNiOB), TMPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TMPU3HAKU  TMPOTEKAHUS  peakluii  HMOHHOrO  OOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIU
(ropeHue, peakiuu pasioKeHUs, COSTMHEHHMS), paclO3HABAHUE HEOPTraHHMYECKUX
BEIIECTB C ITIOMOIIBbKD KA4YeCTBEHHBIX pEAKIMHA HA  HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTaJyibl U MX COeIMHEHUS

OO6mast xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHYECKHME CBOMCTBA Ha IMpUMEpe  XJiopa
(B3auMofeiicTBME C MeTa/UlaM{, HEMeTa/UlaMu, IIeJo4amMu). XJIOPOBOIOPOI.
CongHasi KUCIIOTa, XMMHYECKHE CBOWMCTBA, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpraHu3M 4YeJoBeKa. BakHeWllne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapakTepucTuka 3eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (pu3myecKkue CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOAa U Cephbl. AJUIOTPOITHbIE MOAU(DUKAIINN KUCIOPOIa
U cepbl. XUMUYECKHUE CBOMCTBa ceprl. CepoBOMOPO, CTpOCHUE, (PU3UUYECKHE U
XUMUYecKre cBoMcTBa. OKCHIBI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIIOB.
CepHas kmciora, (Qu3HUecKue © XHMHYECKHE CBOWCTBAa (00mME Kak
MPEACTaBUTENs Kjacca KHUCJIOT u crhenududeckne). XHUMHUYECKHE pPeakilny,
JeKalnue B OCHOBE MPOMBIIUICHHOTO CIMOCO0A TMOMYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kKucaoThl. ConM CepHOM KUCIOThI, KAYECTBEHHAs! peakius Ha
cynbdar-uoH. Haxoxxmenune cepbl U €€ COCAMHEHHWH B MpUpOJE. XUMHUYECKOE



3arps3HEHUE OKPYXKAIOIIEeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOXKIIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPAICHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCIEHUs. A30T, pacHpOCTpaHEHHUE B MPHUPOJIE,
dbuznUeckue U XuMU4eckue cBorcTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKue U XMMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coam aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasg KHUCJIOTa, €€ ToydyeHue, (GU3NYecKue U XUMHUYECKHUe
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSI Kjacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB U COJIGM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopeHuit. XuMHUUYECKOe 3arpsi3sHEHUE OKPY>KaroIIeH cpeibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEeHHE BO3/1yXa, MOYBBI W BoAoémoB). dDocdop,
ajutoTponHbie Mogudukanmuu Gocdopa, puznueckue M XMMHUYECKHE CBOWCTRA.
Oxkcun docdopa (V) u pochopHas kuciora, GU3NIECKUe U XUMUUECKUE CBOMCTRA,
nosydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapaktepucTuka anemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHBIE  CTENICHW  OKUCICHHS.  YTJEpPOa,  aJJIOTPOITHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B TMpupone, (HUIUYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKCuabl yriepoaa, ux
¢uznueckre W XUMHUYECKHME CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBI,
MOJIyYeHHEe W TpPUMEHEHHUE. DKOJIOTHYeCKHUe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1100aJIbHOTO TOTEIUICHHUS KIWMara, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONM, UX (PU3MYECKHE U XMMUYECKHE CBONCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJ, MIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YTIEBOJAOPOAOB (Yyroib, NPUPOAHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJb B OBITY W MPOMBIIICHHOCTH.
[TorsiTHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpPaX, OeNKax, yrieBojgax — U ux
polii B OKM3HU 4YeJOBeKa. MaTepuaibHOE€ €IMHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XMMHYECKHE CBONCTBa, NOJYyYEHUE U
npumeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmue mpeacTaBieHus o0
okcune kpemuusi (IV) u kpemuueBoi kucinore. CUIMKAThl, UX HUCIOJIb30BAaHUE B



OBITY, B IIPOMBIIIJICHHOCTU. BakHellne CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpobiiemMbl 6€30MacHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MIOBCEHEBHOMN KU3HMU.

Xumuueckuit IKCnepumenm:

u3yuyeHrne 0o0pa3IoB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkarome (U3NYECKUE U XUMUUYECKHE CBOMCTBA
raJjloreHOB M HUX COEJWHEHHM (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMud XJOpuaAoB (TaJIOTEHUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COeAUHECHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMaTeprasoB), HaOIIOICHHE TIpollecca O0yrauBaHusl caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3Yy4YCHHE XUMHUUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakiny Ha Cyibdar-
WOH W HaOJIOJICHUE Tpu3Haka e€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UYCCKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUHEHUN (BO3MOXKHO HCIIOJIH30BaHUE
BUJIEOMATEepUasoB), oOpa3iamMu a30THBIX U (HOChHOPHBIX YAOOpPEHUM, MOTyUYEHHUE,
cobupaHue, paclo3HaBaHWE W U3YYCHHWE CBOWCTB aMMHaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHHUA U (ochaT-uOH U U3yUeHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHue BUJIEOMATEPUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEmETOK anMasza, rpadura, ¢yuiepeHa, O3HAKOMJICHUE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJydyeHHe, COOMpaHue, paclio3HaBaHHE U HU3YUCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEICHUE KAaYeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPOIYKIMEN CUIMKATHOW TPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenmme HeMeTaxuibl U UX COCAUHEHUS».

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakKTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUHU
ux nosioxeHus B llepmogumueckod cucreme xumuyeckux snemeHtoB [ .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTAJNIMYecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HarnpsbKeHU MetauioB. OU3nueckue U XMMHUUYECKUE CBOMCTBA MeTaiioB. OO0mue
crocoObl monyyeHus MeTawioB. [loHATHE O KOppo3WHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, AIOPATIOMHHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.



[Ilenounble MeTamwibl: nojiokeHue B llepruoandeckoil cuCTeMe XUMUYECKUX
anemeHnToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXxOXICHUE B INPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIeNOYHBIX METalIOB U HX
COCIMHECHUM.

IllenoyHO3eMENBbHBICE METAXJABl MarHui MW KaJdblUM: IIOJO0XXKEHHE B
Ilepuonnueckon cucrteMe xuMudeckux snemeHToB JI. M. Menneneesa, ctpoeHue
UX aTOMOB, HaX0XJI€HUE B Tpupoje. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
U Kaiplmsa. Baxdeimme coeauHeHUs] Kalblus (OKCHUJ, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHESHHUSI.

ANOMUHMI: TIOJIO)KEeHUE B [leprnoanueckoi CuCTeMe XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoXAcHUE B Ipuponac. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfoMUHMsI. AM(OTEepHbIE CBOWCTBA OKCHJA U THIPOKCHU]IA
AJTIOMUHUSL.

Keneso: monoxenue B Ilepuoandeckoit CUCTEME XUMHUYECKUX AJIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToOMa, HAXOXJEHUE B Tmpupojae. Du3MYECKUE U
XUMHUYECKHE CBOMCTBA kee3a. OKCHabl, THIPOKCUIBI U conu xene3a (I1) u xeneza
(ITT), ux cocraB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOpa3llaMy METAJIOB W CIUIaBOB, UX (PU3NYECKUMHU
CBOMCTBaMH, H3yY€HHE  pE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJIbLIUSI M HATpUs C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOIE
(BO3MOKHO  HCMOJB30BAaHUE  BUJIEOMATEPUANIOB), TIPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLUN HAa MOHBI: MAarHus, Kajblus, AJFOMUHUS, LIMHKA, JKEJie3a
(I1) u xenesa (III), mequ (II), HabmroneHNEe U OMUCaHUE TIPOLIECCOB OKpAIIMBAHUS
IJJAaMEHH MOHAaMU HATpWsl, Kalusd U Kajdblus (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMATEPUATIOB), HCClIeOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCH/IA aTIOMUHUS
Y THIPOKCUJA [IMHKA, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHeiue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B IMOBCEIHEBHOW »KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakmnuii B ObiTy. [lepBas momomib mpu
XUMHYECKHX 0KOTax U OTPABICHUSX.



XVMMHYECKOE 3arpsi3HEHHE OKpYKalollel cpenpl (MpeaesibHas 10ImyCcTUMast
KOHLEeHTpalus BeulecTs, aanee — [1JIK). Poap xumMun B pemieHun 3K0JI0THYECKUX
npooeMm.

Xumuueckuit IKcnepumenm:

U3ydyeHue oOpa3lioB MaTepuaioB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEpPHBIE
MaTepHuabl).

Meosicnpeomemmnuie ceazu

Peanuzanust MexnpeaMETHBIX CBSI3eM NMpU M3ydeHUM XUMUU B 9 Kiacce
OCYLIECTBIISIETCSI 4Y€pe3 MCIOJIb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAyYHBIX
NOHSITUM, TaK ¥ TOHSITHUH, SBISIIOIIMXCS CUCTEMHBIMM JIJIsi OTAEJbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IUKJIA.

OO01mMe ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAyYHbIH (akT, rumnoTes3a, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KJIacCuPUKalUsi, TMEePUOJIUYHOCTb, HAOII0EHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEb, SIBJICHUE, IapHUKOBBIN
3¢ PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

®duzuka: MaTepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaJAMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUH 3apsll, MPOBOJIHUKH,
NOJYIPOBOAHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUINYECKAs
pemérka, CruiaBbl, (U3MYECKHE BEIUYUHBI, €IMHUIIBI U3MEPEHHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IUIAHETHI, 3BE3bI, CONHIIE.

buonorusi: ¢oTtocunres, npixaHnue, OuMocdepa, IKOCUCTEMA, MUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadms: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
M0JIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHSI TPOTPAaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTHTAIOTCA B XOJ¢ OOYyYEeHHS XHMHUHU B EJUHCTBE Y4YEOHOW U
BOCIUTATEIIBHOMN JESATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUNCKUMHU
COLUMOKYJBTYPHbIMU W JyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSAMU, NPHUHATHIMU B
oOIIecTBE MpaBUJaMU W HOPMaMHU TOBEJEHUS ¥ CIOCOOCTBYIOT IIpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3ALUN 00yUYarOIIUXCS.



JInuHOCTHBIE  PE3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIlMA U
paclIMpeHue OMbITa JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHY€CKOr0 BOCIIUTAHUS

[IEHHOCTHOT'O OTHOIIIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
W HAYYHOMY HaCIEIWI0, TOHUMAaHMsI 3HAYCHHUS XUMUUYECKOM HAayKu B >KU3HU
COBPEMEHHOI'0 00IIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHON HH(pOpMaLUE o
NEPEOBBIX JOCTHXKCHUAX W OTKPBITHSX MHPOBOM M OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) TPaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COIMAJIBHBIX HOPMaxX W MpaBUiIaX MEKIUIYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPYECKOM W JPYrUX  BHJAX
JEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM MACSATEILHOCTH MpHU
BBITIOJIHCHUU Y4YEOHBIX, IO3HABATEJIbHBIX 3a7a4, BBIMIOJHEHUN XUMHYECKUX
AKCTIEPUMEHTOB, CO3IaHUN YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
U B3aUMOIIOMOINM B TIpOlleCCe DOTOM Y4YEOHON MEsATEIBbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEJACHUE M IIOCTyNKH CBOUX TOBAPHUILEH C MO3HUIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKHE TPEACTABICHHUS O BEIIECTBE M XMMHUYECKON pEaKIHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH M COCTABIISIOIINE
OCHOBY JIJIs1 TIOHUMAaHUSl CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUS MPUPOJbI, B3aUMOCBS34X YEJIOBEKa C
MIPUPOTHOUN CPESION, O POJIM XUMHUM B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NI03HABATEIbHbIE MOTHBBI, HANIPABICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE Jisi OOBSICHEHHUS HAOJIOMAeMBbIX MPOIECCOB U SIBICHUH,
MO3HABATEIBbHON, WH(DOPMAITMOHHOW W YHUTATEIbCKOW KYNbTYPhl, B TOM YHUCIE
HAaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOMU
JUTEPATypPOr, JTOCTYNMHBIMA TEXHUYECKHUMH CpEJCTBAMH HH()OpPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYyYEHUI0O M MO3HAHMIO, JHOO03HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa30BaHUIO, TMPOEKTHOW M  HCCIEI0BaTEIbCKON
JESTEHHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:



OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KW3HU, OCO3HAHUE TOCIEIACTBUH U
HETMPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOJs, HAPKOTHUKOB, KypEeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBwil O€30MacHOCTH MpU  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIBHOMN KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHUECKOMY M3YUYEHHUI0 TIpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW 1O XWMHH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATHLHON TPACKTOPHH MPOIOKCHUS 00pa30oBaHus C YIETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIICITHON MPOeCCHOHAIBHON ICSITCILHOCTH M Pa3BUTHS HEOOXOJIMMBIX YMEHUH,
TOTOBHOCTH @JIAlITUPOBATHLCS B MPOPECCHOHAIBHOM Cpelie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH IIEJIeCO00pa3HOE OTHOIICHHE K NPHPOAC KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIICCTBOBAHUS, TOHMMAHUE IICHHOCTH 3JI0POBOTO U
Oc3omacHOro o0Opa3a JKM3HH, OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXMYECKOMY 30pPOBBIO, OCO3HAaHUE IIEHHOCTH COOJIOIEHUS
npaBMI 0€30MaCHOTO MOBEACHUS IPU padOTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOIHON CpeoH, NIl MOBBIIICHUS
YPOBHS  DKOJOTHYECKOM KYyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX peIlIeHUs MOCPEICTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeramnpeaMeTHBIX pPE3YNbTATOB BBIIEISIOT 3HAYUMbBIC TS
dbopMupoBaHUS MHUPOBO33pEHHS] OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe.), KOTOPHIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMeTax M IMO3BOJSIOT Ha
OCHOBE 3HaHWI W3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOM
HAyYHOU KapTHHE MHPA, U YHUBEpPCaIbHBbIC YUeOHbIC NEeWCTBUs (ITI03HABATEIbHbIC,
KOMMYHUKAaTHBHBIC, PETYISATHBHBIC), KOTOpbhIE oOecneunBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IIJITAHUPOBAHHWIO W OCYIIECTBICHUIO Y4eOHOU
JESITETHbHOCTH.



Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS

Bba3oBble 1oruyeckue aeiicTBuA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHSATUN (BBIACISATH UX XapaKTEPHbIC
MPU3HAKW, YCTaHABJIMBATh B3aMMOCBS3b C APYTUMU TOHSTHUAMH), UCIOJIb30BaTh
MOHATHUS JIsl OOBICHEHUS OTJIENbHBIX (PAKTOB U SIBIICHU, BHIOUPATh OCHOBAHUS U
KpUTEPUU ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIui,
yCTaHABJIMBATh TMPUUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXKIY OOBEKTaMH HW3y4YeHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, ICAYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCCe TO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTarpeMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MO, UCTIOJb3yeMble B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEeMEHTa), XUMHYeckass ¢GopMmylia W ypaBHEHUE
XUMHUYECKOU PEaKIMU — MPU PEIICHUH y4eOHO-TI03HABATEIBHBIX 3aJ1a4, C Y4ETOM
ATUX MOJICIBHBIX TPEJCTABICHUM BBISBIISITE U XapaKTEPU30BaTh CYIICCTBEHHbBIC
MPU3HAKK U3YYaeMbIX 00BEKTOB — XMMHUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHbIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBble uccienoBarejabckue AeHCTBHA.

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI I (POPMUPOBAHHS THUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHH;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHHWIO, OpPraHU3alldd U TPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (OpMYIUPOBAThH OOOOIICHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojeraHHoMN padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATh W HWHTEPHPETUPOBATH HH(MOpMAIUIO
Pa3TUYHBIX BUOB U (HOPM MPEICTABICHUS, MOIyIaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4gHO-TIONyJIIpHAs JIUTEpaTypa XWUMHUYECKOTO COJEpKaHHS, CIPaBOYHBIC
mocoOus, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO HH(OpMaIIHIO;

yMEHUE MPUMEHSATHh Pa3IUYHbIE METOJAbl U 3aMPOChl MPU MOUCKE U OTOOpE
uHOpPMAITMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISi BBITOJTHEHUS



y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMS ~ HH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUSI PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIbHYIO (OPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
ApyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE MCHOJb30BaTh M aHAIU3UpOBAThb B Ipouecce Yy4eOHOH U
UCCJIEI0BATENbCKON ACATENBHOCTH MH(OPMAIUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSIHUE OKpPY’Kalolled MPUPOIHOM
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBHUS:

yMEHHUs 3aJaBaTh BOMPOCHl (B XOJe Juaiora W (WIM) IUCKYCCUHU) TIO
CylmecTBy  oOcyXaaeMod  TeMbl, (GOpMYyIUpPOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  IMOJYYEHHbIE  pe3yibTaTbl  IO3HABATEIbHOMU
JESATENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTAIUI0
PE3YJIbTATOB BBHIMOJHEHUS XMMUUYECKOI0 HKCIepUMEHTa (1abopaTOpHOrO OMbITA,
1abopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOr0 COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIENOBATEIbCKOM  JACSATENBHOCTH  MPU  PEIICHUU
BO3HUKAIONIMX MpPOOJieM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uiuit (o0cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAHHALIMS
COBMECTHBIX JICMCTBHI, ONpEAeieHHe KpPUTEPHEB TI0 OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHUBepPcaJbHbIe YYeOHbIe 1elCTBUA:

YMEHHE CaMOCTOSTEIBHO OINPEACNiTh IeNH JAESITeIbHOCTH, MJIAHUPOBATh,
OCYILECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUST YyUeOHBIX U
MO3HABATENBHBIX 3a/a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIHIX,
OLICHMBAaTh COOTBETCTBHE ITOJIy4YEHHOTO pE3yJbTaTa 3asBJICHHON LEIH, yMEHHE
MCITIOJIB30BaTh ¥ AaHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B yCIIOBUH 3aJJaHUH.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pPE3YJbTaTOB [0 OCBOCHHIO 00s3aTEIBHOIO
CoNlep KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalbHON pabodeil mporpammoi,



BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOOBI
neucTBuil, crnenuduyueckue i1 OpeAMETHOM o0nactu  «XUMHS», BHUJbBI
NEATeIbHOCTH 10  TOJIYYEHHUIO HOBOTO  3HAHUA, €ro HWHTEpHpeTalluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry o0yuenus B 8 kjacce nmpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMUXCS YMEHUM:

e pacKpbIBaThb CMBICI OCHOBHBIX XMMUYECKUX IOHATHI: aTOM, MOJEKYIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHASE ¥ HEOIHOPOJIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEILIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKas Ppeakius, Kiaccu(ukamus peakuuii: peakiuu
COCMHEHUS, PpEeaKIMU pPa3JIOKEHUs, PpEeaKIuu 3aMelIeHus, PeaKIuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEII0BON AP (DEKT peakiuu,
SAPO aToMa, JJEKTPOHHBINM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XMMHYECKasl CBsI3b, MOJSPHAs W HEMOJSIpHAs KOBAJIGHTHAS CBS3b,
MOHHAsl CBSI3b, MOH, KaTHOH, aHHOH, pAacTBOpP, MAaccoBas J10Js BEIECTBa
(MpoleHTHAsI KOHIIEHTPAaIIKsl) B pacTBOPE;

e WUIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX IOHATHU U
OPUMEHATH 3TH HOHITUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIOJB30BaTh XMMHYECKYI0 CHMBOJHUKY /I COCTaBJIeHUS (GopMyl
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

 OMNpEAeNsITh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTENIeHb  OKHCJEHHUS  DJJIEMEHTOB B  OHMHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEOUHEHHM IO
dbopMymnaMm, BHI XHUMHYECKOW CBs3U (KOBaJeHTHasT W HOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBath cMmbicn Ilepuonnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHWE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT HUX MojoxkeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONWCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoamueckoii
CUCTEMbl XUMHMUYECKUX DJJIEMEHTOB: pa3iuyaTh MOHSATUA «TJIaBHAs
noarpynmna (A-rpynna)» u «nodoyHasi noarpynmna (b-rpynna)», mansie u



OOJbIIME TEPHOJbl, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabinue «llepmonnueckass cucrema xumuyeckux siaementoB . W.
MenaeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij s/ipa, 00IIee YUCIO 3JIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIIOSM);

e KJaccu(pUUUPOBATH XUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUU
BEUIECTB, MO TEMIOBOMY 3D (DEKTy);

e XapakTepu3oBaTh (OMHCHIBATH) OOILIME XMMHYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

e TPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaU€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKUX TPEBpPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

e BBIUKCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO Macchl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHUYECKOro »JJeMeHTa 1o Qopmyle
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMHYECKON PEaKIINU;

e IIPUMEHSITh OCHOBHBIE OIEPALH MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTeMAaTHU3aluio, KIacCU(UKAIHUIO,
BBISIBIICHUE TMPUYMHHO-CJIEICTBEHHBIX CBSI3€M — I M3Y4Y€HUSI CBOMICTB
BEIIECTB W XWMHWYECKUX pEaKUUl, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAONIOJICHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e cJegoBaTh  IpaBWJaM  T[OJb30BaHUA  XMMHYECKOM  TOCYyIOH U
1abopaTopHBIM 00OpYJOBaHWEM, a TakKe IIpaBUjaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHI0O W COOMpaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOAOpPOJAa M KHUCIOPOAA), IPUTOTOBIICHUIO
pPacTBOPOB C OIPEACIEHHON MacCOBOM J0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKUE  HKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C MOMOIIbI HHIUKATOPOB
(makmyc, heHon(pTaNenH, METUIIOPAHXK U IPYTHE).

K xoniy oOyuenus B 9 kjiacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM yPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:



PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATUH: XUMHYECKUN
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0KHO€ BEMIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi PeaKiys, XUMU4YecKasi CBs3b, TEIIOBOM 3P DEeKT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEBJICKTPOJIUTBI, AJIECKTPOJIUTUYECKAs IUCCOLMALINS, PEAKIMU HOHHOIO
oOMeHa, KaTaJiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE pEaKIUu,
OKHUCJIUTENh,  BOCCTAHOBUTEJIb,  OKHCICHHME U  BOCCTaHOBJICHHE,
ajutoTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBs3h (KOBAJCHTHAs, WOHHAas,
MeTaJUIM4ecKasi), KpUCTaJUIMYecKass pemeéTka, KOPpPO3Husi METAJLIOB,
CIUUIaBbI, CKOPOCTh XHUMHUYECKOW peakiuu, TMpeaeabHO JOMyCcTUMas
koHueHTpauus [IJIK BemecTna;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TIOHSATHA U
MPUMEHSATH 3TH MOHSTHUS MPU ONMMCAHUM BEIIECTB U UX TIPEBPaICHHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHMBOJIUKY JUJISI COCTaBJICHUS (HOpMYT
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

ONPENEIATh BAJEHTHOCTh U CTENIEHb OKUCIEHUS XUMUUECKUX AJIIEMEHTOB B
COEMHEHUAX pA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy COEQUMHEHUN 1o ¢dopMmynaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HOHHAsg, METAJUIMUeCKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsiji MOHA MO0 XUMHUYECKON (QopMmylie, XapakTep cpeibl B
BOJHBIX PacTBOpaxX HEOPTaHMYECKUX COCIMHEHUH, THUI KPUCTATUIMYECKON
PEETKN KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci [lepmomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINHUCHIBATH U XapaKTEepU30BaTh
Tabmmunyto ¢opmy Ileprmonnyueckoil CUCTEMBI XUMHUYECKHX JJIEMEHTOB:
pasnuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)y U «moOouyHas
noarpynna (b-rpynna)», manble U OOJbIIME MEPUOABI, COOTHOCUTH
0003Ha4YCHUS, KOTOpPBhIE HMMECIOTCS B IEPUOAUYECCKOM TaOmuIEe, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (CcOCTaB W 3apsAl siApa, OOLIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX 0 DJIEKTPOHHBIM CJIOSIM), OOBSCHSATH 0OIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUHN B
npejaenax MajlblX MEPUOJIOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;



KJIacCU(UIUPOBATH XUMUUYECKUE SJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCITYy U COCTaBY Y4YaCTBYIOIIMX B pEaKIuu
BEIIECTB, MO TEIJIOBOMY 3P(DEKTy, MO W3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHUYECKHX JICMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIME U CHEIU(DUUECKHEe XUMHUYECKHE
CBOMCTBa TPOCTBIX M CJOXKHBIX BEIIECTB, TMOJATBEPXKJIas OMHUCAHUE
npuMepaMyd MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIHUX
XUMHYECKUX PEaKIIHiA;

COCTaBJISITb YPaBHEHHUS JJICKTPOJIMTUYECKONW JUCCOLMAIMU  KHUCIIOT,
HieJIoued U CoJIeH, TOJIHBbIC M COKpAIEHHbIC YPAaBHEHUS peaKIuii HOHHOTO
oOMeHa, ypaBHEHHUSI peakiHii, TMOATBEPKAAIONUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXKy BEIIECTBAMU PA3IUYHBIX KJIACCOB,;
pPacKpbiBaTh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHMS XUMHYECKUX TNPEBpAIEHUNA B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCTISITH OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOro »JJeMeHTa 1o Qopmyle
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEaKIUU;

coOmoaTh  MpaBuja  MOJIb30BAHUS ~ XUMHMYECKOM  TMOCYyAOH |
nabopaTopHbIM  O0OpYIOBAaHMEM, a TaKXke TNpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMHU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHI0O U COOUpaHUIO
ra3000pa3HbIX BEMICCTB (AaMMHAKa U YTJIEKHCIIOTO rasa);

OPOBOJIUTh  PEAKIUH, MOATBEPKIAIOIINE  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OpOMUI-,
uonua-, kapbonar-, ¢ocdar-, CwiIMKaT-, Ccyiabhar-, THIPOKCUI-HOHBI,
KaTHOHBI aMMOHHUSI M WOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

NPUMEHSTH OCHOBHBIC OTEpAIlMy MBICIHTEIIBEHON JeATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, O0000IIeHHe, CUCTEeMaTHU3aIlMI0, BbBISIBICHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBA3€H — JJIi M3Yy4YEHHUS CBOWMCTB BEIECTB U
XUMUYECKUX pEakKlHil, eCTeCTBEHHO-HAy4YHble METOJbl I[O3HAHUS —



TEMATHUYECKOE IINIAHUPOBAHUE

HaOJI0JICHUE, W3MEpPEHUE, MOJIEMPOBAaHUE, DKCIEPUMEHT (peanbHBIN U

MBICIICHHBIH).

8 KUIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHme
(uudpossbie)
n/ | pa3jeyioB U TeM Bcer | Konrpoabubl | IlpakTunuyecku
o0pa3oBartejibHbIE
N | DporpamMmbl 0 e padoThI e paboThI
pecypcsbl
Paznean 1. IllepBonayanbHbie XUMUYECKHE IOHATHS
XuMusi — BakHast
obacThb
bu6moreka [IOK
€CTECTBO3HAHUS U
1.1 N 5 0 2 https://m.edsoo.ru/7f4183
MPAKTHICCKON 7¢
NEeSTETHHOCTH -
YeloBeKa
BemecTBa u bu6moreka [IOK
1.2 | xumudeckue 15 1 0 https://m.edsoo.ru/7f4183
peaxiuu ic
Hroro mo pazgeny 20

Pa3znen 2. BaxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3znyx.
K bu6mmoreka [IOK
HCIIOPO/I.

2.1 6 0 0 https://m.edsoo.ru/7f4183
[TonsTue 06 7¢
OKCHAAX o
Bonopon.Ilonsitue bubnuoreka [JOK

2.2 | 0 KHCIOTax u 8 0 1 https://m.edsoo.ru/7f4183
COJIAX 7c
Bopa. PactBopbl. bubmuoreka [JOK

2.3 | Iloustue 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAaHMAX 7c
OCHOBHBIE KJIacChl bubmuoreka [JOK

2.4 | HEOpraHWYeCKHUxX 11 1 1 https://m.edsoo.ru/7f4183
COCIMHEHU I 7c

Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akoH u [lepuoanveckasi cucreMa XUMHYECKHUX 31eMeHTOB /1.
N. MenpeneeBa. Ctpoenne aroMoB. XuUMH4YecKas ¢BA3b. OKHCINTEIBHO-



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

BOCCTAHOBUTEC/IbHBIC PCAKIIUHA

[Tepuonnueckuii
3aKOH U
[Tepnognueckas
cHCTeMa bu6mmoreka [{OK
3.1 7 0 0 https://m.edsoo.ru/7f4183
XUMHUYECKUX 7¢
anemeHToB []. 1. T
Menpeneena.
Crtpoenue atoma
XumMmudeckas
CBSI3b. bubmmoreka [{OK
3.2 | OxuciaureabHO- 8 1 0 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTECIBH ic
bI€ PEeaAKIUU
bu6moreka [IOK
Hroro mo pazgeny 15 https://m.edsoo.ru/7f4183
7c
bu6moreka [IOK
Pe3epBHOE Bpems 3 0 0 https://m.edsoo.ru/7f4183
7c
OBILEE
KOJIMYECTBO
YACOB IIO 08 4 >
[TPOTPAMME
9 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne | HaumenoBaHue
(ungposbie)
n/ | pa3aejoB U TeM Bcer | Kontpoabnbl | IIpakTnyeckn
oOpa3oBaTe/ibHbIE
1| NMPOrpamMmbl 0 e padoThl e padoThI
pecypcsl
Pa3znea 1. BemmecTBo 1 XUMHYeECKHEe peaKIun
IToBTOpEHME 1
yriayOieHue bubnuorexa [IOK
1.1 | 3HaHU OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41a6
pazzenos Kypca 8 36
KJ1acca
OcHoBHBIC bu6mmoreka [JOK
1.2 | 3aKOHOMEpPHOCTH 4 0 0 https://m.edsoo.ru/7f41a6

XUMHUYCCKUX

36



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

peakuui

asg qucconuanus.

DIEKTPOTUTHIECK

bubnuoreka [IOK

1.3 | Xumuueckue 8 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTtBopax
Hroro no pazneny 17

Pasnen 2. Hemerasiinsl "

HX COCAUMHCHUSA

O6mas
XapaKkTepuCTHUKa bubnuorexa [JOK

2.1 | XUMHYECKHUX 4 https://m.edsoo.ru/7f41a6
sieMeHTOB VIIA- 36
rpynnsl. ['agoreHsl
O6mas
XapaKTePUCTHKA

bu6moreka [IOK

pp | XmMHiecKuX 6 https://m.edsoo.ru/7f41a6
aneMeHToB VIA- 36
rpymmsl. Cepa u eé o
COCTUHCHMUS
Oo61mas
XapaKTEPUCTHKA
XUMHYECKHX bu6moreka [IOK

2.3 | snemeHTOB VA- 7 https://m.edsoo.ru/7f41a6
rpymnsl. A3or, 36
dhocdhop u ux
COCTUHCHMUS
Oo61mas
XapaKTEPUCTHKA
XUMHYECKHX bu6mmoreka [JOK

2.4 | snementoB IVA- 8 https://m.edsoo.ru/7f41a6
TPYIIIBL. YTIEpOq 36
U KPEMHHU U UX
COCIUHCHMS

Utoro no pazneny 25

Pasznen 3. MeTaJlsIbl M NX COeTUHEHHS

OO6mue cBoiicTBa bubmorexa LIOK

3.1 Hl 4 https://m.edsoo.ru/7f41a6
METAJIIOB 36

3.2 | Baxwueiimue 16 bu6mmoreka [JOK



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
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

METAJIIIbI U UX https://m.edsoo.ru/7f41a6
COCIMHCHUS 36
Wroro mo pazneny 20
Paznen 4. Xumus u okpyzkaiomnias cpeaa
BemecTBa n bu6mmorexa [{OK
4.1 | wmarepualisl B 3 0 0 https://m.edsoo.ru/7f41a6
JKU3HU YEJI0BEKA 36
Wroro mo pazueny 3
bu6moreka [IOK
Pe3epBHOE Bpems 3 0 0 https://m.edsoo.ru/7f41a6
36
OBILIEE
KOJIMYECTBO
4 7
YACOBIIO o8
I[MTPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHME
8 KUIACC
N KoanuyecTBo Jara JJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka 4yacoB oOpa3oBaTe/ibHbIE
n/n U3YYeHUs
Bcero pecypcbl
[Ipenmert xumuu. Posb
1 XMMUH B )KU3HH YEJIOBEKa 1 Bu6mmorera [IOK
) https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
[TonsTHE O MEeTOAX bubnuorexa [JOK
2 1
MO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas paborta Ne 1
«[IpaBuna paboTsI B
J1a00paTOPHH U MPUEMBI bubmuoreka [JOK
3 1
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
00opynoBaHUEMY
UucThble BEIecTBa U CMECH.
4 CriocoOsI paznieneHus 1 Bubmmorexa [JOK
. pas https://m.edsoo.ru/ff0d26ca
cMmeceit
5 [Ipaktnyeckas padora Ne 2 1 Bbubmuotexa [JOK



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/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

«Pasnenenne cmeceit (Ha
pUMepe OYUCTKU
IIOBAPEHHOM COJIN)»

https://m.edsoo.ru/ff0d28c8

6 ATOMBI ¥ MOJEKYIIBI bubmiorexa HOK
Y https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE IIEMEHTHI.
7 3Haku (CUMBOJIBI) bubmorera [JOK
https://m.edsoo.ru/ff0d2be8
XUMHYECKUX DJIIEMEHTOB

g ATOMHO-MOJIEKYIISIPHOE bubnuotexa [JOK
Y4EeHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB.

9 Xumunueckas popmyna Bubnworexa [IOK

pMyJI8. https://m.edsoo.ru/ff0d2eae
BanentHOCTH aTOMOB
XUMHYECKUX DIIEMEHTOB
OTtHOCHTENbHAS ATOMHAs
10 Macca. OTHOCHTENbHAS bubmorexa HOK
) https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsT Macca
MaccoBas gomis
11 XUMHYECKOTO 3JIEMCHTA B bubmorexa [OK
https://m.edsoo.ru/ff0d350¢
COCIMHCHUU

12 KonmuecTBo BemecTna. bubnuoteka [JOK
Monb. MonspHasa macca https://m.edsoo.ru/ff0d5230
dusndeckue u

13 XUMHYECKUE SIBICHUS bubmorexa [IOK

’ https://m.edsoo.ru/ff0d37fa
XUMHYeCKas peaKIus
[Ipu3Haku U yCIOBHS
14 NPOTEKAHUS XUMHYECKUX bubmorexa I[IOK
p = https://m.edsoo.ru/ff0d3al16
peakiui
[IpocTeie U cOKHBIE bubnuoreka [JOK

15
BEIllECTBA https://m.edsoo.ru/ff0d2a6c¢c
3aKOH COXPAHEHHS MACChI

16 BellecTB. XUMHYECKHUE bubmorexa LIOK

B ' https://m.edsoo.ru/ff0d3b88
ypaBHCHHS
BrrunciaeHus KoJau4ecTBa,

17 MAaccChl BEIIeCTBA 10 bu6mmoreka [JOK
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peaxkuun

18 Knaccugukarms bubnuorexa [IOK

XUMHUYCCKUX peaKI.lPII’I

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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(coenuHeHMs, pa3IoKEHUs,
3aMeIIeHus, 0OMeHa)

M. B. JJoMOHOCOB —
YYEHBIN-DHIUKIIONIEUCT.

bubmnnoreka LIOK

19 Oo6o06uienne u https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTU3alus 3HAHUI
KonTtponsHas padora Nel

20 mo TeMe «BemmecTBa u bubmorexa HOK

https://m.edsoo.ru/ff0d4290
XUMHYECKUAC PEAKITHI)
Bo3gyx — cMech razos.

21 CocraB Bo3ayxa. bubnuotexa [JOK
Kucnopox — snemeHt u https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
du3nyYecKue u
XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peakiuu brbmorexa [OK

https://m.edsoo.ru/ff0d4614
OKHUCIICHUS, TOPEHHE).
TTousarue 00 okcumax
CriocoOblI mostyueHust

93 KHCJIOpOJia B TabopaTopun bubnuoteka [JOK
Y MIPOMBIIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii a3 dext
XUMHUYECKOHN PEaKInu,

MIOHSTHE O
24 TEPMOXUMHYECKOM bubmorexa [TOK
https://m.edsoo.ru/ff0d4790
ypaBHEHUH, IK30- U
SHI0TEPMHUUECKUX
peaxkuusax
Tonnuso (HedTh, Yroib U

o5 MeTaH). 3arpsisHeHue bubmuoreka [JOK
BO3JlyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAILlCHUS
[IpakTnueckas padora Ne 3

26 o reme «llomydyenue u bubnuorexa LIOK
coOupaHue KUCI0poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHUE ETO CBOMCTB)

Bozopozx — snement bu6mmoreka [IOK

27 IIPOCTOE BEILECTBO.

Haxoxnenue B mpupone

https://m.edsoo.ru/ff0d4dd0
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dusznueckue n
XUMHYECKHUE CBOUCTBA

bubmunoreka LIOK

28 Bojopoxa. IIpumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 IloHsTHE O KHCIOTaX U bubmnoreka LIOK
COJISIX https://m.edso0.ru/ff0d50d2
30 CriocoObI MmoTydeHust bubmmoreka [JOK
BOJIOPO/Ia B JIAOOPATOPUH https://m.edsoo.ru/ff0d4dd0
[IpakTnueckast padora Ne 4
31 o Teme «Ilomyuenue u bubnuotexa [JOK
cobupanue BOJ0poa, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOUCTB)»
39 MouisipHbIii 00BEM razos. bubnuoreka [JOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00néma,
KOJIMYECTBA BEIIeCTBA raza
33 10 €0 U3BECTHOMY brbmorexa [TOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WITH
00BEMY
Brrauncnenus 006EM0B
ra3oB [0 YPaBHEHHIO
34 peakIy Ha OCHOBE 3aKOHA bubmmorexa TTOK
. B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUI
razoB
dusndeckue u
35 XUMHYECKHE CBOHCTBA bubmorera [JOK
https://m.edsoo.ru/ff0d587a
BO/IbI
36 CocTaB OCHOBaHUI. bubnuorexa [JOK
[Tonsarue 06 nHAUKATOpAX https://m.edsoo.ru/ff0d59e2
Bopna kak pacTBopuTeIb.
Hacrimiennrie n
37 HEHACHIIIICHHBIC PACTBOPBHI. Bubmmorera [JOK
https://m.edsoo.ru/ff0d5b40
MaccoBas 1015 BelecTBa
B pacTBOpe
[IpakTueckas padorta Ne 5
o teme «lIpuroroBnenue
38 pacTBOpOB C bubnuorexa LIOK

OIpeNENEHHON MacCOBOM
JI0JIEH paCTBOPEHHOTO
BEILIECTBA»

https://m.edsoo.ru/ff0d5eba
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KonTtponeHas padota Ne2

bubnunoreka LIOK

39| moeme «Kuenopon https://m.eds00.ru/ff0d6342
Bopaopoxa. Bona»

OKcHapl: COCTaB,

40 KJIacCH(UKAIus, bubmorexa HOK

https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyyenue u xumMmu4eckue

41 CBOMCTBA KHCJIOTHBIX, bu6mmoreka [IOK
OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,

42 KJaccuukanus, bubmorexa [JOK

https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonyyenue n xumMmu4eckue bubnuoreka [JOK
CBOMCTBa OCHOBAHU I https://m.edsoo.ru/ff0d67ca
KwucmoTsr: cocTas,

44 KJaccuukanus, bubmorera [JOK

https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [Tonyyenue u xXumMu4eckue bubnuoreka [JOK
CBOWCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpemuue):

46 HOMEHKJIaTypa, CII0COOBI bubnuoreka [JOK
MOJIy4YEHHS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padota Ne
6. Pemrenue

47 AKCIEPUMEHTAIBHBIX 3a]a4 bubnuoreka [IOK
1o Teme «OCHOBHbIE https://m.edso00.ru/00ad9b7c
KJIaCChl HEOPraHUYECKUX
COEUHEHUIN
['eneTnveckas cBs3b

48 MEX]y KIacCaMHu bubnuorexa LIOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9a50
COEUHEHNN
O6oOmmenue u bubnuorexa [JOK

49 .
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
KonTponsHas pabota Ne3

50 mo TeMe "OCHOBHBIC bu6mmoreka [IOK

KJIaCChl HEOPraHUYECKUX
coequHeHun"

https://m.edsoo.ru/00ad9ela
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IIepBble NONBITKU

KJIacCU(UKAIIN
51 XUMHUYECKUX IJIEMEHTOB. bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
[TonsatHe o rpymmax
CXOJTHBIX AJICMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB /J[. https://m.edsoo.ru/00ada52c
N. Menpeneena
53 [Iepuonsl, rpynmsl, bubnuoreka [JOK
IO AT PYTIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Cocras bubnuoreka [JOK
aTOMHBIX si7ep. M30TOMBI https://m.edsoo.ru/00ada342
CrpoeHue 3/IeKTPOHHBIX
000J109eK aTOMOB
55 IEMEHTOR bu6moreka [IOK
. https://m.edsoo.ru/00adaébc
[Teproanueckoit CUCTEMBI
. N. MenneneeBa
XapakTepucTuka
XUMHUYECKOTO dJIEMEHTA TI0
56 €ro TOJIOXKEHHIO B bubmorexa [IOK
5 https://m.edsoo.ru/00ada824
[Tepuonnueckoii cucreme
. Y. MenneneeBa
3HayeHue
[Tepuoauaeckoro 3akoHa
57 JUTSl pa3BUTHSI HAYKU U bubnuorexa [JOK
npaktuku. . W. https://m.edsoo.ru/00ada96e
MenneneeB — y4€HBIH,
MeJIaror U TpaK1aHuH
DIEeKTPOOTPUIIATEIILHOCTh
58 aTOMoll;) XI/Il\l;)HIIIleCKI/IX Bubmmorera [JOK
https://m.edsoo.ru/00adaab8
JJIEMEHTOB
59 HMoHHas xuMHu4yeckas CBsI3b bubmorera [IOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubmuoreka [JOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenoJsisipHas bubmmoreka [JOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeIeHb OKHCICHHS https://m.edso0o.ru/00adae28
63 OKHCIUTETBHO- bubmunorexa LIOK
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BOCCTAaHOBUTEIbHbIC https://m.edsoo.ru/00adb076
peakuuu
64 OxucnuTenu u 1 bubmunoreka LIOK
BOCCTaHOBHUTEIIN https://m.edso0.ru/00adb076
KonTtponsHas padota Ned
65 o teme «CTpoeHue aroMa 1 bubmorexa [JOK
P ' https://m.edso0.ru/00adb486
XuMH4IecKas CBSI3b»
Pe3epBHbIi ypok.
66 O0o00611IeHNE U 1 bubmmorexa TIOK
. https://m.edsoo.ru/00adb33c
CHCTEMAaTU3alMs 3HAHUI
PesepBHBIl ypOK.
67 T ——— 1 bu6mmoreka [IOK
. https://m.edsoo.ru/00ad9ch2
CHCTEMAaTU3alMs 3HAHUI
Pe3epBHBII ypOK.
i | o 60(1; eHHeyfI . BuGmorexa LJOK
B . https://m.edsoo.ru/ff0d61c6
CHCTEMAaTU3alMs 3HAHUI
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
9 KJIACC
N KouanuecTBo Jara JIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka 4yacoB oOpa3oBaTe/ibHbIE
n/n U3YYeHUs
Bcero pecypcbl
[Tepuonuueckuii
3akoH. [lepronnueckas
bu6mmoreka [IOK
1 CHCTEMa XMMHYECKHX
https://m.edsoo.ru/00adb59e
anemenToB [I. 1.
Meunpeneena
3aKOHOMEPHOCTH B
W3MEHCHUH CBOMCTB
9 CUMIICCKIX bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6
3JIEMEHTOB MEPBBIX
TPEX MEPUOJOB
Knaccudukanus u
3 HOMEHKJIAaTypa bubnuorexa LIOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIECTB
4 Buaer xuMu4aeckoit bu6mmoreka [IOK
CBSI3U U TUIIBI https://m.edsoo.ru/00adbac6
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KPUCTAJTINYECKUX
pemeéToK

KontponsHas pabora
Nel no Teme
«IToBTOpEHUE 1
yriayOJieHne 3HaHU!
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kimacca»

Knaccuduxanus
XUMHYECKUX PEaKINi
0 Pa3INYHBIM
MpU3HAKaM

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0

[TonsiTue o ckopocTn
XUMHUYECKON PEaAKIUU.
[TonsiTue o
TOMOTE€HHBIX 1
reTepOTeHHBIX
peaKuusx

bu6moreka [IOK
https://m.edsoo.ru/00adbe9a

ITongrue o
XUMHYECKOM
PaBHOBECHH.
@DaKTOPbI, BIUSIIONINE
Ha CKOPOCTh
XUMHUYECKOHN peaKiuu
H TOJIOKEHHE
XUMHYECKOIO
paBHOBECHs

bu6moreka [IOK
https://m.edsoo.ru/00adc28c

OKHCIIUTEILHO-
BOCCTAaHOBUTEIbHEIE
peakuu

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

10

Teopus
3NEKTPOJUTUYECKOU
JUCCOLMALIUH.
CunbHbie U criabble
3IEKTPOJIUTHI

bubnuorexa [JOK
https://m.edsoo.ru/00adcd68

11

HNonnsble ypaBHEHUS
peakuun

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

12

XMUMHYECKHE CBOUCTBA
KHUCIIOT ¥ OCHOBAaHUU B
CBETE NPEACTABICHUIN

bu6moreka [IOK
https://m.edsoo.ru/00add5d8
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00
BIEKTPOJIUTUYECKON
JUCCOLMalUn

XUMHYECKHE CBOUCTBA
COJIEH B CBETE

13 MIpEJICTaBICHHIA 00 Bubnmorexa [IOK
. https://m.edso0.ru/00add8b2
ANEKTPOIUTUYECKOM
JIUCCOIUAIIAN
14 [Tonsatue o rumponuse bubnuotexa [JOK
coJieit https://m.edsoo.ru/00add9d4
O06o06menue u
15 cHUCTeMaTH3aIHs bubmorexa [JOK
N https://m.edso0.ru/00addd12
3HAHUU
[IpakTnueckas pabora
16 Ne 1. «Pemenue bu6moreka [IOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a1a9
KonTtponbHas padorta
No2 mo teme
17 «DNEKTPOTUTHYECKAS bubnuoreka [IOK
JIUCCOIIHAIIHS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIINU
B pacTBOpax»
Oo61mas
XapaKTEPUCTHKA
18 - bu6mmoreka [IOK
. https://m.edsoo.ru/00addfe2
XHUMHUYECKHE CBOMCTBA
Ha IpuMepe Xjaopa
XJI0pOBOJOPOIL.
ColsiHast KUCJIOTAa,
19 XUMHYECKHE CBOHCTBA, bubmorexa [TOK
’ https://m.edsoo.ru/00ade104
MOJIy4eHue,
MIPUMEHCHHE
[IpakTrueckas padoTa
Ne 2 o Teme
20 «Ilony4yenue cosssHON bubmmorexa LIOK
. https://m.edsoo.ru/00ade348
KHUCIIOTBI, U3y4eHHE €&
CBOMCTBY
21 Brruucnenus no bu6mmoreka [IOK

ypaBHEHUSAM

https://m.edsoo.ru/00ade488
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XUMHUUYECKUX PEAKIIUH,
€CIIM OJINH U3
pEareHToB JaH B
H30BITKE

22

Oo01mas
XapaKTEPUCTHKA
3emMeuToB VIA-

TPYIIBI

bubnauoreka IIOK
https://m.edsoo.ru/00ade64a

23

AnnoTponHbie
MOJU(PHUKAIIUU CEPBI.
Haxoxnenue ceprl u
€€ COeIMHEHM B
npupojie. XMMHYECKHE
CBONCTBA CEPBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBojopon,
CTpoeHue, pusnueckue
U XUMHUYCCKHUEC
CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/00ade802

25

Oxcunpl cepol. CepHas
KHCJIOTa, (PU3UIECKUE
U XUMHYECKHe
CBOICTBA, IPUMEHEHUE

bu6moreka [IOK
https://m.edsoo.ru/00adea28

26

XUMUYECKUE PEAKIIUH,
JIeXKaIl[e B OCHOBE
MIPOMBIIIIICHHOTO
crioco0a MmoJTydeHust
CEpPHOM KHUCIIOTBHI.
Xumudgeckoe
3arps3HEHUE
OKpY’KaIoIel cpe/ibl
COCIMHCHUSMU CEPBI

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

Brruucnenue
MAacCCOBOMU JI0JIU
BBIXO/1a MIPOJIYKTa
peakiuu

bubmuoreka [{OK
https://m.edsoo.ru/00adec8a

28

OO0mas
XapaKTEPUCTHKA
9JeMeHTOB VA-
rpynmsl. A3oT,
pacnpoCcTpaHEeHHE B

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab
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npupoje, puzndeckue
U XUMHWYCCKHUC
CBOMCTBA

29

AMMUak, ero
¢busnveckne u
XUMHYECKHE CBOMCTBA,
MOJTyYCHHUE U
MIPUMCHCHHE

bubmnoreka LIOK
https://m.edsoo.ru/00adf004

30

[IpakTnueckas pabora
Ne 3 o Teme
«ITonyyenne ammuaxa,
M3y4YEHUE ero
CBOMCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

31

A3zoTHag KHucJoTa, eé
¢buznueckue u
XUMHYECKHE CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/00adf306

32

Hcnonb3zoBanue
HUTPATOB U COJIEN
AMMOHUS B KAYECTBEC
MUHEpaJIbHbIX
yA0OpEeHMIA.
XHUMHYECKOE
3arpsi3HeHue
OKpY)Karollen cpeibl
COEIMHEHUSIMU a30Ta

bu6moreka [IOK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcua
docdopa (V) u
dhocdhopnas kucinora,
(dbuznveckue u
XUMUYECKHE CBOWCTBA,
MOJTy4CHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
(docdaroB B kauecTBe
MUHEpaJIbHBIX
yoOpeHuil.
3arpsi3HeHue
MIPUPOJTHON CpesIbl
dbocdaramu

bubnuorexa [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpoCcTpaHEeHUE B

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c
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npupoje, puzndeckue
U XUMHWYCCKHUC
CBOMCTBA

36

Oxcunpl yriaepoaa, ux
¢busnveckne u

XUMHYECKHUE CBOUCTBA.

DKOJIOTUYECKHE
po0IeMBbl, CBI3aHHBIC
C OKCHJIOM yTJIepoja
(V)

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

37

VYronpHasg KAUCIOTa 1
e€ conn

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢c

38

[IpakTnueckas pabora
Ne 4 o Teme
"[Tomyuenue
YTJIEKHUCIIOTO Ta3a.
KauecTBennas
peakius Ha KapOoHaT-

HOH

bu6moreka [IOK
https://m.edsoo.ru/00ae027e

39

ITepBoHavanbHbIE
MOHATHUS 00
OpraHUYECKUX
BEIECTBaX KaK O
COEIMHEHUSIX

yriepoja

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero
COeIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

41

[IpakTuueckas padota
Ne 5. Pemienne
IKCIIEPUMEHTAJIbHBIX
3a71a4 10 TEME
«Baxneimue
HEMETAJUIBI U UX
COEIMHEHU

bubnuorexa [JOK
https://m.edsoo.ru/00ae0bf2

42

KontponbHas padoTa
Ne3 mo teme
«Baxneiue
HEMETaJUTBl U UX
COCJIMHEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

43

Oo01mas

bu6mmoreka [IOK
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XapaKTepUCTUKA
XUMHAYECKUX
3JIEMEHTOB —
METAaJIOB.
Merannuueckas CBI3b
1 MeTaJJImdecKast
KpHUCTaJNINYECKas
pemérka. Gusnyeckne
CBOMCTBA METAJJIOB

https://m.edsoo.ru/00ael103e

XUMHYECKHE CBOUCTBA

METAJIIOB.
44 DIIEKTPOXUMUYCSCKUI bubmorexa [JOK
P N https://m.edso0.ru/00ae1156
PAI HATIPSKESHUI
METAIUIOB
OO01111e crnocoObl
MTOJTyYEHHUST METAJIJIOB.
Crutasel. Beraucienus
45 10 YpaBHEHUSAM bubnuoreka [JOK
XUMUYECKUX PEAKIUH, https://m.edso00.ru/00ae1156
€CIIM OJINH U3
peareHTOB COJICPYKUT
npuMecH
46 [TonsaTre o Koppo3uu bubnuoreka [IOK
METaJIJIOB https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47 €JIOYHBIE METAILIbI
1 https://m.edsoo.ru/00ael4b?2
OKcuasl 1
48 THAPOKCUIBI HATPUSA U bubmorexa HOK
AP A p https://m.edsoo.ru/00ael4b?2
KaJus
IllerouHO3EMEIBHEIC
. bubmuoreka [{OK
49 METaJUIbl — KAJIBLUHA U
. https://m.edsoo.ru/00ael5e8
Mar"Hum
50 Baxuetimme bubmuoreka [{OK
COEOUHEHUS KAIbIIUI https://m.edsoo.ru/00ael5e8
O060011IEHNE U
51 CHUCTEMATHU3AIHA
3HAaHUU
JKécTkoCTh BOIBI U Eub OK
52 CIIOCOORI €€ nborexa 11

YCTpaHEHHUS

https://m.edsoo.ru/00ae1886
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53

[IpakTuyeckas pabora
Ne 6 o Teme
"XéEcTkoCTh BOIBI K
METO/bI €€
ycTpaHeHus"

bubnunorexa LIOK
https://m.edsoo.ru/00aelae8

54

AJTOMUHUT

bubmnoreka LIOK
https://m.edsoo.ru/00aelc64

55

AmdorepHbIe
CBOMCTBA OKCHUJA U
TUAPOKCH]IA

bubmnoreka LIOK
https://m.edsoo.ru/00aelc64

56

Keieso

bu6mmoreka [IOK
https://m.edsoo.ru/00aeld86

57

OKCI/II[I)I, THAPOKCUABI
u conu xene3a (I1) u
xenesa (I11)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

58

O000mieHne n
cCucreMaTrni3aiusa
3HAHUI

59

[IpakTnueckas pabora
Ne 7. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
«Baxneimue
METAJIIbI U UX
COEIMHEHUS

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

60

Brrunciaenus mo
ypaBHEHUSIM
XUMUYECKUX PEAKIUH,
€CJIM OJUH U3
peareHTOB JIaH B
H30BITKE HMIIH
COJICPXKHUT IIPUMECH.
Breruucnenus
MAacCCOBOMU JI0JIU
BBIXOJIa TPOJIyKTa
peakuuu

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

61

O060011IEHNE U
CHUCTEMAaTHU3aLU
3HaHUHI

62

KonTtponsHas paborta
Ne4 110 TEME



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

«Baxxueniue
METaJUIBI U UX
COEIUHEHUS

63

BemectBa u
MaTepuabl B
MOBCEIHEBHOM KNU3HHU
JelloBeKa

bubmnoreka LIOK
https://m.edsoo.ru/00ae3f50

64

XUMUYECKOE
3arpsi3HEHNE
OKpYKaroIlEen CpeJibl

bubmnoreka LIOK
https://m.edsoo.ru/00ae4270

65

Pons xumun B
perieHuun
DKOJIOTHYECKUX
npooieM

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

66

PesepBHBIi ypoOK.
O60061enue u
cUCTeMaTH3aIus
3HaHUU

bu6moreka [IOK
https://m.edsoo.ru/00ae0dOa

67

PesepBHBIi ypOK.
O0o01menue u
CHCTEeMaTH3aIus
3HAHWI

bu6moreka [IOK
https://m.edsoo.ru/00adb33c

68

Pe3epBHbIi ypok.
O0o01menue u
CHCTEMAaTH3alH
3HAHHI

bu6moreka [IOK
https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

* Xumus, 8 kiacce/ Pymsutuc I'.E., ®enpnaman @.I°., AKIImoHEpHOE 0OIIECCTBO

«M3narenscTBO «IIpocBenienue



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

* Xumus, 9 knacc/ Pynzutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111eCTBO

«M3narenscTBO «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xvumusi-0a30BbIN-YPOBEHbD. -

Peanuzauus-rpedoanunii-dOI'OC-ocHOBHOT0-00111€r0-00pa30BaHMS. -

Mertoaudeckoe-mocooue-ans-yuurens.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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