


HOACHUTEJIBHAS 3AIINCKA

PabGouas nporpamma yuyeOHOro mnpeamera «Xumus. ba3oBblii ypoBeHb» I
oOyyJaromuxcs ¢ 3aJepKKoil ncuxudeckoro pazputus (nanee — 3I1P) Ha ypoBHe
OCHOBHOT'O 00I1Ier0 00pa30BaHMs COCTABJIEHA HA OCHOBE

. denepanbHOr0 roCyJapCTBEHHOTO 00Pa30BaTEILHOIO CTaHJApTa OCHOBHOTO
obmero obpazoBanus (IIpukaz Munnpocsemnienus Poccun ot 31.05.2021 r. Ne
287) (manee — ®I'OC O00),

) ®denepanbHOM aganTUPOBAHHOM 00pa30BaTENbHONW MPOTPaMMbI OCHOBHOTO
oOmrero o6pazoBaHus sl 00y4aroOmUXCSd C OTPAHHMYCHHBIMH BO3MOXKHOCTSIMU
3nopoBbs ([Ipukaz Munnpocsenienus Poccuu ot 24 Hosi6pst 2022 r. Ne 1025),

. denepanbHOM paboueil MporpaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHHS
yueOHoro npenmera «Xumusi. ba3oBslil ypoBeHb»

. denepanbHOM TPOrpaMMbl BOCIHTAHUS, C YYE€TOM paCHpE/ICICHHBIX 10
KJlaccaM TIPOBEPSEMBbIX TpeOOBaHUN K pe3ysibTaTaM ocBoeHus DenepanbHOi
aJanTUPOBAaHHOM  00Opa3oBaTeBLHOM  TpOrpaMMbl ~ OCHOBHOTO  OOIIIEro
o0OpazoBaHus JIJIs1 00YUYaIOIIUXCA C 3aJePKKON TICUXUIECKOTO Pa3BUTHSL.

C UBMEHEHUSIMU, YTBEPKIEHHBIMMU:

. IIpukazom MunucrepctBa mnpocsemienus Poccuiickoit ®enepauun ot 8
okTs0ps 2025 r. Ne 729 "O BHeceHUM H3MEHEHUN B HEKOTOpBIC TPHUKA3bI
MunuctepctBa  mpocsemieHuss  Poccuiickont  @Denepaumu, Kacaroluecs
denepanbHbIX 00pa30BaTENIBHBIX MPOTpaMM HAYalbHOTO 00IIEero 0Opa3oBaHMS,
OCHOBHOTO 00111eT0 00pa30BaHus U CpeIHEero obiiero oopasoBaHus';

. IIpukazom MunucrepctBa mnpocsenieHust Poccuiickoit denepanun ot 10
HOsIOpst 2025 1. No 808 "O BHeceHMM W3MEHEHMH B HEKOTOPBIC IPUKA3bl
MunucrepctBa  mpocsemienuss  Poccuiickont  @Denepanmu, Kacaroluecs
denepanbHBIX 00pa30BaTEIBHBIX MPOrpaMM HadajbHOTO 00IIero oOpa3oBaHMI,
OCHOBHOTO 00111eT0 00pa3oBaHus U cpeHero odiero oopasoBaHus"

[Iporpamma mo xuMuu na€T NpEACTaBICHUE O MLENsAX, OOIeH cTpaTeruu
oOydeHHUs, BOCHUTAHWUS M Pa3BUTUSA OOYYAIOIIUXCS CPEJACTBAMHU y4YEOHOTO
npeamera, yCTaHABIIMBAET o0s3aTeNIbHOE MPEIMETHOE coJiepKaHue,
MpeaycMaTpUBAaET pPacHpelesieHue €ro Mo KiaccaM M CTPYKTYpUpOBaHUE IO
pazmenaM M TEeMaM MPOrpaMMbl IO XHUMHUH, OINpPEIETsAeT KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJEA0BATENIbHOCTh ~ M3YYEHUS XHMHH C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€HM, JIOTHKA y4eOHOro TMpolecca, BO3PaCTHBIX
0COOCHHOCTEM OOyYarIIMXCsA, OMNpeAcisieT BO3MOXHOCTH TMpeaMeTa A
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHUS OCHOBHOM 00Opa3zoBaTEIbHOU
MPOrpaMMbl HA YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUs, a TakKe TPeOOBaHMM K
pe3yabpTataM o0y4YeHHs XMMUU Ha YPOBHE LieNiel U3y4eHUs MpeIMEeTa U OCHOBHBIX
BHJIOB y4e€OHO-TIO3HABATEIbHON JEATEIbHOCTH OOYYaroIIerocss IO OCBOSHHIO
y4eOHOTr0 CO/IepKaHMUsL.



3HaHUE XUMHHM CIY>KUT OCHOBOM sl (OPMUPOBAHUS MHUPOBO33PECHUS
oOyyaroierocsi, ero MpeACTaBICHUNA O MAaTEPUAIbHOM E€IUHCTBE MHUPA, BaXKHYIO
poJib UTrparoT (GopMUPYEMble XUMHUEH MNPEACTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPrUM U 00 HSBOJIIOIMU BEHIECTB B MPHUPOJIEC, O IMyTSAX PEIICHUs] TI00abHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
dbopMupoBaHus KyJIbTYPhI IUYHOCTH, €€ 00111eH 1 (yHKIIMOHAIBHONW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CIOCOOHOCTEH
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOW  y4yeOHOW  JIEeSITeNIHHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON eATeIbHOCTH;

3HAKOMUT CO CHENU(PUKONW HAydYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsiAa HA €JUHCTBO MIPUPOJIbI M YEIOBEKA, ABJISIETCS OTBETCTBECHHBIM
3TaroM B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHUAM, K IPUPOJIC, K UYEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTUYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlanHble HampaBieHUST B OOyUYE€HHUHM XUMHUU O00ECIeurBaIOTCS CHEnu(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOpBhIM  sBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHUsl OPUECHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHSITHI XUMHUHU, OCHOB
HEOPraHWYECKOM XMMHUM W HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IOHATUU
OPraHUYECKON XUMHHU.

CtpykTypa coaepKaHusi MPOrpamMMbl MO XUMHUU c(hopMHUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja kK €€ uaydeHuro. CopepkaHue CKIaAbIBAETCS U3 CHCTEMBI
MIOHATUN O XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKON
peakimu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MNPUHIUITY
IIOCJIEIOBATENLHOIO PA3BUTHs 3HAHUM HAa OCHOBE TEOPETHUUECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSIL:

— aTOMHO-MOJIEKYJISIPHOT'O YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUM aTOMa U XUMUYECKOU CBSA3U;

— TpeACTaBJICHUNW 00 DIEKTPOJIUTHUYECKONM JUCCOLMALUM BEHIECTB B
pacTBopax.



TeopeTnueckue 3HaHHUA PACCMATPUBAIOTCI Ha OCHOBE OSMIHMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENIBHO OT OJHOTO
YpPOBHA K JpPYyromMy, BBIIOJHAS (YHKIUU OOBSACHEHHS M MPOTHO3UPOBAHMS
CBOICTB, CTPOEHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U MOJYyYEHHUS
M3y4aeMbIX BELIECTB.

OcBoeHue nmporpamMMbl IO XUMHUU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEICTABICHUS O XUMUUYECKOM COCTABIIAIOLICH HAYyYHOU KapTUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW MpUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HaHUsl B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPHUBICUCHHUEM
3HAHMM U3 paHee W3YYEHHBIX Y4YEOHBIX MpeAaMeToB: «OKpyXKaloumi MHpY,
«buonorus. 5—7 kimaccel» U «dusnka. 7 Kiacey.

[Ipy wW3yyeHUHM XUMHHM TPOUCXOAUT (HOPMUPOBAHHME 3HAHUA OCHOB
XUMHYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESTEIBHOCTH YEJOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KYJbTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XUMUUYECKHX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUN, 3AaKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX OOOOIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
OpUOOIIEHUNH K HAyYyHbIM METOJaM I[IO3HAHUA TPU HU3YYCHHH BEIECTB M
XUMHYECKUX peakiuii, B (GOPMHUPOBAHUU U PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATEILHOM M y4eOHO-HCCIIEeI0BATEIBCKON
JeSITEbHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BeIleCTBaMHU B
MOBCETHEBHOM KH3HHU.

[Ipy u3yyeHUM XUMHUHM HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HauYeHUE MPUOOPENIN TaKHe 1IEH, KaK:

— (opmupoBaHHE HHTEIUICKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY MPHUHATHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

—  HalpaBJICHHOCTb OOy4eHHs Ha CHUCTEMaTHMYeCKOoe MpHOOIIEeHHE
O0y4aroUMxcs K CaMOCTOSITENIbHON MO3HABaTENIbHOM JAESITEIbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (POPMHUPYIOIIMM MOTHBALIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBUN, CIOCOOCTBYIOIINX MPHOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPAa3HOM JEATEIbHOCTH, IMO3HAHWSA W CAaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHBEPCAIBHOE 3HAYECHHUE IS
Pa3IUYHbBIX BUAOB JIEATEILHOCTH;

— (dopmupoBanne o00meH (YHKIMOHATHFHOW ¥ E€CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCIIE€ YMEHUH OOBACHATh M OLICHUBATH SIBJICHUS
OKPYXAIOLEro MHpA, MCIOJIb3ys 3HAHUS U ONBIT, MOJyYEHHbIE NMPU H3YYECHHUU



XUMUHU, TPUMEHSITh WX TPU pPEHICHUU MOpoOJeM B TMOBCEAHEBHOW >KU3HU U
TPYAOBOM NEATEIBHOCTH;

— (opMupoBaHue y OOydYarONIUXCS TyMAHUCTUYECKUX OTHOIICHMUIA,
MOHUMAHMS 1IEHHOCTH XUMHWYECKUX 3HAHUW [JI1 BBIPAOOTKH HKOJIOTUYECKHU
1enecooOpa3Horo ToOBEJAeHUsT B OBITY W TPYIOBOM JAESATEIBHOCTH B LEAX
COXPaHEHUsI CBOETO 3/10POBbs U OKPYKAIOIIEU IPUPOLHOU CPELBIL;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOCHHUS OOIIEUYETOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduiis U HANPaBICHHOCTHU JaJbHEUIIEro
oOy4eHusl.

OO6miee 4YuCIO YacoB, OTBEIEHHBIX JUISI M3YYCHUS XUMUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTanisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 Jaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE dyeMeHTbl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAST MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisl XUMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkne U XMMUYECKHUE SBICHUs. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0i, mpaBmwiamMu paboThl B JabopaTopuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE jkele3a ¢ pactBopoM cos menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIIE MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJOB:  coyieoOpa3syroniye  (OCHOBHBbIE, KHCJOTHbIE, aM(OTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [lorydenre oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue coen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEpPUAIOB), HAOIIOAEHUE OOpa30B BEILECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KajubllMeM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcupga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

IHepuoanuecknin 3axkon u Ilepuoamyeckas cucreMa XHUMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yl0T aM(PpOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunognueckoit cuctembl xumuueckux 3mneMeHToB . 1. Menneneesa. Ilepuoabl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremsl . M. MenneneeBa. XapaKTepuUCTHKAa XWMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepruoandeckoil CUCTEMbl XUMUUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHusd.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaMH KHCJIOT M IIEJIIOYEH, NPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBA, a3, (U3UYECKUE BEIIMYUHBI, CAUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoanueckasi cucteMa XUMUYECKUX 3J1EMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K PAa3IWYHbIM KjlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTENIEHEHW OKUCIECHUSI XUMHUYECKHUX 3JIEMEHTOB, IO OOPATHUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBnenue YpPaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. CreneHpb qucconuanuu. CUIIbHBIE U CIA0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconanuu. KauecTBeHHbIe peakiiuu Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIICIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKU  TMPOTEKAHHWS  pPEaKIMid  HOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PpPEAKUU HAa  HOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMojieiicTBHE € MeETallaMH, HeMeTaUlaMH, Iejgo4aMu). XJIOPOBOIOPOI.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYecKkre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCa0Thl. CONM CEPHOM KUCIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XUMUYECKUE CBOMCTBA, MOJyuyeHue u nmpumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnons3oBanue HUTpPATOB M COJied aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcup pochopa (V) u pochopHas kuciaora, GU3HISCKUE U XUMUIECKHE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyueckue U XUMHUYECKHME CBOMCTBA, IOJYYEHUE H
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiiemMbl 6€30MacHOro MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOMOICHUE TIpoIlecca OOYTJIMBaHUS caxapa MoJ JeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UUYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIUEN CUIMKATHOW IPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHusi aToMOB. CTpoeHHe MeTaJioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl mosyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux snemeHToB . 1. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aTOMa, HAXOXJIECHHE B mpupoae. PuU3MYECKUE U
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BAaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. IlepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJICb, SBICHHE, NapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, paCTBOPUMOCTD, KPUCTAJUTHYECKAS
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMCHTHI, TUTATCIIBHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
HOJIC3HBIC HCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAUUA WU
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, I103HABATEIbHBIX 3a71a4, BBIMOTHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUU 33 IlaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



JNEUCTBUM, BHUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIpEeTalud, NPeoOpa3oBaHUI0 W MNPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSITHUW: aTOM, MOJIEKYJa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKLIMH, TEIUIOBOM (P (HEKT peakuui,
AIpO aTOMa, JJICKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paaUycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAaHWE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyr ¢opmy I[lepuognyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmogudeckas cucremMa XuMHUECKHUX odiemeHtoB J[. U
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIAY U COCTaBy YYACTBYIOUIMX B PEAKIMH
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEJICTBEHHBIX CBA3E€U — NJI1 U3Yy4YEHUS CBOICTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe IMpaBUiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOJAUTH  XHMHYECKHUE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUN

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlsi, XUMUIECKasl CBs3b, TEIUIOBOH d(DPeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAaHOBUTENb, OKHCIEHHE W  BOCCTAHOBJICHHE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TIOHSITUUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHMYECKUX COCIAMHEHUM, TUI KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ileprognyeckoit CUCTEMBl XUMUYECKHX 3JIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsia  siApa, o0OIIee 4YUCIO DJIEKTPOHOB H
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HECOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEpPKIas OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
INPOTHO3MPOBATh CBOMCTBA BENIECTB B 3aBHCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHUIO U COOMPaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YECHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
No HaumenoBanue KomnnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
/11 pas3aesnoB U TEM 4acoB Conepxanue oOy4eHUs oOydJaronuxcs

yqe6H0r0 nmpeamMceTa

HepBOHaan bHbIC¢ XUMHNYCCKHUE IOHATHHA

1.1 | Xumus — BaxxHad 5
0071acTh
€CTECTBO3HAHUSA
U [IPAKTUYECKOU
JIESITEIILHOCTH

YCJIOBCKaA

[Ipeamer xumuu. Posib XUMHUM B )KU3HU
YeJIOBEKa. XMMHS B CUCTEME HayK.

Tena u BentectBa. Pu3nueckue cBOMCTBA
BEIIIECTB. ArperaTHOE COCTOSIHUE
BemiecTB. [IoHsATHE 0 METOAaX MO3HAHUS
B XUMHH. YHUCTHIE BEIIECTBA U CMECH.
Crioco0sI pa3ziesieHus CMeceil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO ¢ XMMHUUYECKOMU MOCYI0M,

C IpaBUIaMHu PaboTHI B 1abopaTopuu

U IIpreMaMH 00paIieHus ¢
71a00paTOPHBIM 000PYTIOBAHHEM.
dusnyeckre CBONCTBa 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB

¥ HEMETAJUIOB.

CnocoObl pazfiesieHus: cMeceit
(punbpTpOBaHUE, BEITAPUBAHUE,
TUCTUJUISILUA, XpoMaTorpadusi).

PackpriBaTh CMBICI U3yYaeMbIX MOHSATHH.
PackpriBaTh pojib XUMUH B IPUPOJIC

W KU3HM YeJIOBEKa, €€ CBS3h C IPYTUMHU
HayKaMH.

Pa3nuuars yncThIE BEIIECTBA U CMECH;
OJTHOPOJIHBIE M HEOJTHOPOIHBIE CMECH.
Pasznuuate ¢pusznueckue U XUMHUYECKUE
SIBJIICHHSL.

CnenoBaTh aIrOPUTMaM UCIIOIb30BaHUS
HKCHEPUMEHTAIBHBIX METOJOB —
HaOJIIO/ICHUS M SKCIICPUMEHTA.
HaGmronats u onuchiBaTh 00BEKTHI

P MPOBEJICHUH JEMOHCTpai

1 JIa0OPATOPHBIX OMBITOB MO U3YYCHHUIO
(bu3HYECKIX CBOMCTB BEIIECTB, CIIOCOO0B
pa3aesieHus CMECEN BEIIECTB.
[IpoBOAUTE XUMUYECKUN IKCIEPUMEHT
MIpU pa3eieHuu cMecel (Ha mpumepe
OUYMCTKHU MTOBAPEHHOM COJIM) B XOZE
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JlabopamopHuvie onvimoi:

W3ydenue u onucanne GU3MIecKux
CBOICTB 00pa3I0B HEOPTaHUYECKHIX
BEIIIECTB.

N3ydenune crocoOoB pasieieHus CMecei
(C MOMOIIBIO MarHuTa).

IIpaxmuyeckue pabomol:

Ne 1. IIpaBuna pabotsl B 1abopatopuu
U TIpueMbl 0OpalieHus ¢ 1a00paTopHbIM
000pyTI0BaHUEM.

Ne 2. Paznenenue cmeceilt (Ha mpumMepe
OYHUCTKH TIOBAPEHHOMW COJIN)

paKkTUYecKoil padoThl Ne 2.

CreroBaTh NMpaBuIaM MOJIb30BAHMS
XUMHYECKOU MOCYI0H U J1a00paTOpPHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpalleHHs ¢ XMMUYECKMMU BEIIECTBAMU
B COOTBETCTBUH C UHCTPYKLIHEH

IIPU BBITTOJTHEHUHY PAKTUYECKOU

paboTel No 1.

BricTpanBaTh pa3BEpHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha MHGOPMALIHIO U3 yYeOHHMKA

Y CIIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO
MCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

1.2.

BemecTBa
1 XUMHYECKUE

peakmuu

15

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocTbie U cloKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumudeckas popmyina. BareHTHOCTH
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHHH.

OmnpenensiTe MPU3HAKU XUMUYECKUX
peakuui, yCIOBUS UX MPOTEKAHMS.
OOBSICHATH CYIIHOCTh (PUBUYECKUX

U XUMUYECKUX SIBJICHUHN C TOUKH 3PECHHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
KnaccudunmpoBaTs Xumuyeckue
peakiuu (Mo YUCIy U COCTaBY
pearupyrommx U 00pa3yomuxcs
BEIIIECTB).

CocTaBasaTs popMyIibl OMHAPHBIX
BEIIECTB 110 BAJIGHTHOCTH U OTIPEIEIISTh
BaJICHTHOCTH 110 (hOpMyJsIaM BEIIECTB.
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KomnuectBo Bemectsa. Mois. Mossipaas
Macca. B3anmMocCBs3b KOITMYECTBA, MACCHI
U YKCJIa CTPYKTYPHBIX €AMHUIL BEIISCTBRA.
Pacuetsl o ¢popmyniaMm XUMHUYECKUX
COCIMHEHUM.

duznueckue 1 XUMUUECKUE SIBIICHUS.
XUMHUYECKas peakius U ee MPU3HAKHY.
3aKOH COXpaHEHUSI MacChl BEIIECTB.
XUMUYECKHUE YPABHEHUSI.
Knaccuduxanuys XuMUUeCKUX PEaKIInii
(coennHeHuMs, pa3ioKeHUs, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

duznueckue cCBOKMCTBa 00pasIoB
HEOPraHMYECKUX BEIIECTB — METAJIOB

Y HEMETAJIJIOB.

OO6pa31ipl BEemeCcTB KOJTUISCTBOM 1 MOJIb.
duznueckue sABIeHUS (TUIaBICHUE BOCKA,
TasiHUE JIb/Ia, pACTUPAHUE caxapa

B CTYIIKE, KUTIEHUE U KOHJICHCAIUs
BOJIbI).

XUMUYECKHUE SBIICHUS (TOPEHUE CBEYH,
MPOKAJIMBAHUE MEJHOI TIPOBOJIOKH,
B3aUMOJEHCTBUE COJIbl UJIU MeTia

C COJIIHOW KHUCJIOTOM).

Habmronenne npu3HakoB MPOTEKAHUS

PaccraBnsaTh k03 puueHTHI

B YPABHEHUSAX XUMHUECKUX PEAKITUH.
Ha6mtonats u onuceiBaTh 00BEKTHI

IIPU MPOBEACHUM IE€MOHCTpaIui

U JJaOOpPaTOPHBIX OMBITOB.

[IpoBOIUTE BhIUMCIEHUS IO GOpMYTIam
XUMUYECKUX COCIMHECHUN U YpaBHEHUSAM
XUMUYECKUX PEaAKITUH.

[IprMeHsTh €CTECTBEHHO- HAY4YHbIE
METO/Ibl TO3HAHUS (B TOM YHUCJIE
Ha0JI0/ICHKE, MOJICTMPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepaluu
MBICIIUTEIBHON J1eATeTbHOCTH
(cpaBHEeHUeE, KIacCU(UKAITS)
BricTpanBaTh pa3BepHyThI€ MUChMEHHBIE
U YCTHBIE OTBETHI C OTIOPOU

Ha nH(popMaInio U3 yaeOHHKa

U CIIPABOYHBIX MAaTE€PUAIOB, IPAMOTHO
HCTI0JIb30BATh N3YUYCHHBIA TOHSITUMHBIN
anmapar Kypca XUMHH
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XUMHYECKUX pEaKIUil (pazioKeHue
caxapa, B3aMMOJIEHCTBHE CEPHOI
KHUCJIOTHI C XJIOPUIOM Oapusi, MOTyYeHHE
u paznoxxkeHue ruapokcuaa meau (1)
IpY HarpeBaHUU, B3AUMOICHCTBHE
xenesa ¢ pactBopoM costu meau ().
OnbIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MACCHhI.

JlabopamopHvie onvimei:

Coznanue Mojiesneit MoJIeKyJ
(ILIapOCTEPIKHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa31l0B HEOPTAHUYECKUX BEIIECTB —
METaJIJIOB U HEMETAJIJIOB.
Hab6monenne ¢puznueckux (TuiaBieHue
BOCKa, TasHUE JIb/Ia) U XUMUYECKUX
(ropeHue cBe4H, MPOKaJIMBAHUE METHON
MIPOBOJIOKH ) SIBJICHUIA.

HaGmronenre u onucanue mpu3HaKkoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUI
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJICKYJISIPHOM MacChl
BELIECTB, MOJIIPHOM MacChl, MacChl

BCIICCTB, MACChl 1 KOJINYCCTBA BCIICCTBA,

MacCCOBOM J0JIU XUMHUYECKOT0 SJIEMEHTA
1o popMyJsie COSTUHEHNS,
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I10 YpaBHCHUSAM XUMHNYCCKHX peaKuHﬁ:
KOJIHN4YCCTBA, MAaCChl BCIIICCTBA

I10 U3BBECTHOMY KOJIMYCCTBY, MacCC
PE€arcHTOB WK IIPOAYKTOB PCAKIIUU

Hroro o pazgeny

20

Baxueimue npeacraBuTe M HEOPraHMYEeCKUX BelIEeCTB

2.1 | Bo3nyx. Kucnopon.
Ilousarue
00 okcHuIax

6

Bo3nyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxnenue kucinopoaa

B IpUpo/ie, GU3NIECKUE U XUMUUECKUE
CBOMCTBA (peakuuu ropeHust). OKCUIbI.
[Tpumenenue kucnopoaa. Criocoos
MOJIYYEHUS KUCIIOPOJia B Ta00paTopuu
U nipomsbllieHHocTUu. Kpyrosopot
Kuciopoa B npupoze. O30H —
AJUTOTpOIHAS MOAU(PUKALIUS KUCIOPOIa.
TennoBoit 3 PeKT XMMUYECKON peaKIyH,
TEPMOXHUMUYECKUE YPABHEHUS, IK30-

Y SHJIO0TEPMUYECKHE PEAKIMU. TOIUINBO:
yrojib U METaH. 3arpsi3HeHUE BO3yXa,
yCUJICHUE TTapHUKOBOTO A Pekra,
pa3pyLICeHUE 030HOBOTO CJIOA.
Xumuueckuit IKCnepumenm:
Ilemoncmpayuu:

KauecTBeHHOE Ompenenenue coaepKanus
KHCJIOPOJIa B BO3IyX€

[Tonyuenue, cobrpanuie, pacrio3HaBaHKE

Hcnonp30BaTh XUMUYECKYIO CHUMBOJIHKY
JUTSL COCTaBIIEHUsT (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPABHEHUN XUMUYCCKUX
peakIuii ¢ ydacTHEeM KHCIOPOIa.
XapakTepu30BaTh (OIHUCHIBATh) COCTAB
BO31yXa, ((U3UICCKUE U XUMHUCCKHEC
CBOMCTBA KHUCJIOPO/Ia, CIIOCOOBI €T0
TOJTYYCHHSI, IPUMEHEHNE U 3HaUCHUE
B IIPUPOJIC ¥ JKU3HH YCTIOBEKA.
CpaBHUBATH pEaKIIUU TOPEHUS

¥ MEJUIEHHOT'0 OKHMCJICHHUS.

OOBSACHATH CYITHOCTh SKOJIOTHIECKUX
po0JIeM, CBSI3aHHBIX C 3arpsA3HCHHEM
BO3/TyXa.

CrnenoBath mpaBuiIaM 0€30MMacHOM
paboThl B TabopaTopuu

IIPU UCITOJIb30BAHUN XUMHUYECKOM
MOCYJIBI U1 000PYIOBAaHUS, a TAKXKE
npaBujIaM OOpalieHus ¢ TOPIOYUMHU
BEICCTBAMH.

[TnanpoBaTh U OCYIIECTBISATH
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGmronenue B3auMoeCTBUS BELLIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HMKHOBEHUS U ITPEKPAILECHUS TOPEHUS
(moxkapa).

JlabopamopHnuiii onvim:

O3zHakomileHHe ¢ 00pa3laMu OKCHI0B

Y OTIIMCAHUE UX CBOMCTB.
IIpaxmuueckas paboma:

Ne 3. Tlonyuenue u cobupanue
KHCJIOPO/1a, U3YUEHHUE €TO CBOWCTB.
Buviuucnenus:

MOJIEKYJISIPHOM Macchl KUCIOPOJa U
030HA HA OCHOBaHUHU aTOMHOM MacChl
XUMHYECKOT'0 3JIEMEHTA;

KOJIMYECTBA, MACCHI BELIECTBA

10 YPABHEHMSM XMMHYECKUX PEaKIUN

Ha MPaKTUKE XUMUIECKHE
HKCIIEPUMEHTBL, MPOBOAUTH HAOJIIOICHMS,
JienaTh BBIBOJBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA IPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

Bbrunciars KoJIMuecTBO BEIECTBA,
o0BeM rasza o Gopmyiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyTIIIE.

BeicTpanBaTh pa3BepHYThIC TMCHMECHHBIC
U YCTHBIE OTBETHI C OTIOPOU

Ha MHGOPMALIHIO U3 YyYEeOHHMKA

U CIIPABOYHBIX MaTepUaIOB, IPaMOTHO
VCIIOJIb30BATh U3YYEHHBIM TOHATUNHBIN
anmapaT Kypca XUMUHU

2.2

Bopopoa. Ilonsitue
0 KMCJIOTaX U COJIAX

Bogopon — aneMeHT u nmpocTtoe
BeliecTBo. HaxoxneHnue Bogopo/ia

B IIpUpo/ie, PU3NIECKUE U XUMHICCKUE
CBOICTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kuciotel u comnm.
MonspHbiii 00beM ra3oB. Pacuersl

0 XMMUYECKUM YPaBHEHUSM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[lonyuenue, cobupanue

PackpsiBaTh CMBICT M3y4aeMbIX TOHATUN
Y IPUMEHATH 3TU NOHATHUS MIPU OMUCAHUU
CBOWCTB BEIIECTB U UX MIPEBPALICHUMN.
XapakTepu3oBaTh (ONUCHIBATH)
bu3nUecKre 1 XUMUYECKHE CBOMCTBA
BOJIOPO/1a, CITIOCOOBI €T0 TOTyUYeHUS,
MIPUMEHEHUE.

Cobupats npubOp AJIsI MOTYUEHUS
BOJIOPOJA.

Hcnonp30BaTh XUMHUECKYIO CUMBOJIUKY
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Y paclo3HaBaHUE BOJOPOA.
B3aumopelictBrue BOgopo1a ¢ OKCUIOM
menu (II).

JlabopamopHuwiii onvim:
B3aumopaencTBrue KUCIO0T C METalJIaMHU.
llpakxmuueckas paboma:

Ne 4. Tlonmyyenue u coOupanue BOI0po/a,
U3y4YECHHUE €r0 CBOUCTB.

Buviuucnenus:

00BbEMa, KOJIMYECTBA BEIIECTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WA 00BEMY;

00bEMOB Ta30B 110 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUTSL COCTaBIIeHUsT (DOpPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHEHUN XUMUYICCKHAX
PEaKLMK C y4aCTUEM BOJOPO/IA.
BBIMUCIIATE MOJIIPHYIO MAacCy BEIIIECTB;
KOJIMYECTBO BEIECTBA, 00BhEM rasa,
MaccCy BEIIeCTBa.

[TpoBOIUTE pacyeThl MO YPaBHCHUSAM
XUMHYECKUX PEAKIIMiA: KOJMYECTBA,
00beMa, MacChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, MacCce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CnenoBath npaBuiiaM 0€30MaCHOM
paboTel B 1TabopaTopuu

UCTIOJIh30BAaHUH XUMHUYIECKON TIOCY/IbI

U 000pyIOBaHUS, a TAK)KE TIPaBUIIaM
oOpaIleHus ¢ TOPIOYNMH BEIIeCTBAMHU

B OBITY.

[T1aHupOBaTh M OCYIIECTBIISITH

Ha MPAKTUKE XUMHYCCKHE
9KCIIEPUMEHTBI, IPOBOIUTH HAOIOICHUS,
JIeJIaTh BBIBOJIBI ITO PE3YJIbTaTaM
HKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIe

2.3

Bopa. PactBopesl.
Iloasgarue
00 OCHOBAHUSIX

dusnueckue cBorcTBa BOAbl. Boma kak
pacTBOpPUTENb. XUMUYECKHE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICIT H3y4aeMBbIX ITOHATUI
Y IIPUMEHSTH 3TH MMOHTHUS IPUA ONUCAHUN
CBOWCTB BEIIECTB U UX IPEBPALLICHUN.
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OcHoBaHus.

PactBOps1. POnb pacTBOpOB B ipupoae
Y B )KM3HU yenoBeKka. KpyroBopoT Boasl
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX

BOJ. OXpaHa U OYKUCTKA MPUPOIHBIX BOJI.

HacelilieHHbie 1 HEHACHIIICHHBIE
pactBOpbl. PAaCTBOPUMOCTH BENIECTB
B Bojie. MaccoBas J10J1s1 BELIECTBA

B pacTBOpE.

Xumuueckuii yKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHuEe BEECTB € pa3IMuHOM
PacTBOPUMOCTBHIO.

B3aumopelicTBre BOJbI C METAIIIIAMHU
(HaTpUEM M KaJIbITUEM).
HccnenoBanue pacTBOPOB KHUCIOT

Y IIEJI0YEH ¢ TOMOIIBbIO HHAUKATOPOB.
JlabopamopHvie onvimwl
UccinenoBanme 0COOEHHOCTEN
PacTBOPEHUS BEILIECTB C PA3IMYHOMN
PacTBOPUMOCTBHIO.

[IpuroroBiieHE PaCTBOPOB

C OMPEAECITCHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOI'O BELIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBneHne pacTBOPOB

C OMpeAETCHHON MaCCOBOM JI0JIEH

XapakTepu3oBaTh (PU3NUECKUE

Y XUMHUYECKHE CBOIMCTBA BOJIBI, €€ POJIh
KaK pacTBOPUTEIISI B TIPUPOTHBIX
npoLeccax.

CocTaBisaTh ypaBHEHUS XUMUYECKUAX
pPEaKLMU C YYaCTUEM BOJBI.

OOBSICHATB CYITHOCTh KOJIOTHYCCKHX
po0JIeM, CBSA3aHHBIX C 3arpsS3HEHUEM
MPUPOTHBIX BOJI, CIIOCOOBI OYMCTKH BO/TbI
OT MIPUMECEH, MEPBI TI0 OXpaHEe BOJ

OT 3arpsi3HCHUSL.

[T1aHMpOBATh U OCYIICCTRIISTH

Ha TIPAKTUKE XUMUYCCKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHHS,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPU NMPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTEHI.

CrnemoBath npaBmiiaM 0e30macHON
paboTHI B TaOOpaTOpUU MpHU
MCIIOJIb30BAaHUU XUMUYECKOM MOCY/TbI

1 000pyAOBaHUS.

[TpoBOIUTE BHIYUCIICHUS C TPUMEHEHHEM
MOHSTHS «MacCOBast IOJIs BEIIECTBA

B PacTBOpE».

BricTpanBaTh pa3BepHyThIC TIChMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU
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PaCTBOPEHHOTO BEILIECTBA.
Buviuucnenus:

C UCIIOJIb30BaHUEM ITOHITHS «MacCcoBas
JIOJIS1 BEIIECTBA B PACTBOPE»

Ha MTHPOPMALIMIO U3 yYEOHHUKA

Y CIIPAaBOYHBIX MaTEPUAIIOB, IPAMOTHO
VCII0JIb30BATh U3YYCHHBIN TOHATUNHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJI1aCChI
HEOPraHWYECKUX
COEJIMHEHUH

11

Knaccudukanus HeopraHnyeckux
coeaunenuii. Oxcuapl. Knaccudukarms
OKCHUJIOB: cOJie00pa3yroiine (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTepHBIE)

U HecosieoOpasyroIiue.

Homenknatypa okcumoB. dusnyeckue
1 XUMHYECKHE CBOMCTBA OKCHIOB.
[Tonyuenne okcHI0B.

OcHoBanus. Knaccudukanusi o0CHOBaHUIA:

IIEJI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiatypa ocHoBaHuii. PU3nueckue
Y XUMUYECKHE CBONCTBA OCHOBAHUM.
[Tosmmyuenue ocHOBaHUI.

Kucnotel. Knaccudukanus Kucior.
Homenxkiarypa kucnor. uzndeckue

1 XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTasuioB H.H. bekerosa.
[lonydyenue KUCIoT.

Conu. HomeHnkiatypa cosneil.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
conent. [lonydyenue cosen.
['eneTnueckas CBSI3b MEXKAY KJIaCCAMHU
HEOPraHUYECKUX COCIMHEHUN.

KnaccudunnupoBath uzydaemsoie
BEIIIECTBA 110 COCTaBYy M CBOMCTBAM.
CocTaBisaTh POPMYIIBI OKCUIOB, KHCIIOT,
OCHOBaHHWM, COJICH U HA3bIBATh UX

10 MEXTYHAPOIHON HOMEHKIIATYpeE.
[TporHo3upoBaTh CBONCTBA BEIICCTB

Ha OCHOBE OOIIMX XUMHUYECKHX CBOMCTB
W3YYCHHBIX KJIACCOB/TPYIIT BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisiTh MOJICKYJISIPHBIC YPaBHEHUS
PEaKITNii, HIUTFOCTPUPYIOIIHX
XAMUYECKUE CBOMCTBA U CIIOCOOBI
TIOJTyYEHUS BEIIECTB N3YYCHHBIX
KJIACCOB/TPYIIII, & TaKXe
TIOJITBEPIKTAFONTUX TEHETHIECKYFO
B3aHMOCBSI3b MEKIY HUMH.
[Tpou3BOANTH BEIYUCIICHUS

M0 YPAaBHEHUSM XUMHYECKUX PEaKIIUN.
[TmarnpoBaTh U OCYIIECTBIATH

HA TIPAKTHUKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHHS,
JIeaTh BBIBOJIBI IT0 PE3yJIbTaTaM
HKCIIEPUMEHTA MPU TTPOBEICHUN
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa31bpl HeOpraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

OnbITHI, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPTaHUYECKUX
BEIIIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMONIBI0 UHIUKATOPOB.
N3ydenune B3auMOI€MCTBUS KUCIIOT

C METaJUlaMHU, PeaKuid HEUTpaaInu3aluu.
B3aumopericteue pactBopa cepHOU
KHUCIIOTHI ¢ okcuaom meau (11).
[Tony4yeHnre HepacTBOPUMBIX OCHOBaHUH.
BriTecHeHME OJIHOTO MeTaIa IPyTUM
U3 pacTBOpa COJIH.

Ilpakxmuueckas paboma

Ne 6. Pemenue skciepuMeHTaIbHBIX
3aJ1a4 1o TeMe «BajkHelnie KJi1acchl
HEOPraHWYECKUX COCTUHECHUI.
Buiuucnenus:

10 YPABHEHUSAM XMMHUYECKOU PEaAKIINU:
KOJINYECTBA BEIIECTBA, 00beMa, MACCHI
10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00beMy, Macce peareHTOB

WJIA IPOJTYKTOB pEaKIuu

71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHOM
paboTHI B TaOOpaTOpuun

IIPHU UCIIOIB30BAHUN XUMHYECKON
NOCY/bl U 000PYI0BaHUS.

BricTpanBaTh pa3BEpHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha MHGOPMALIMIO U3 yYeOHHMKA

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
MCII0JIb30BATh U3YYECHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

Hroro no pazneny:
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IHepuoanuyeckuii 3akoH u llepuognyeckas cucremMa xumudeckux djieMeHToB /I. M. Menaeneesa. CTpoeHue aroMmoB.
XuMmuyeckasi cBi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKLIUH

3.1 | Ilepuoanueckuit
3aKOH

u [lepuognyeckas
cucreMa
XUMHUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

. . Menaeneena.

7

[TepBble MONBITKH KiIacCUDUKALIUH
XUMHUYECKHUX dJIeMeHTOB. [loHsaTHe

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeI0YHBIC U MIEIOYHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, UHEPTHBIC T'a3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIoT
aMdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnonnueckuii 3axoH. [lepuognueckas
CHCTEMa XUMHYECKUX DJIEMEHTOB

.. MenneneeBa. KoporkonepruoaHas
U JUTHHHOTIEpHUOIHAS (POPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKHX
anemeHToB [[.1. Menaeneea. [leproasl
Y rpynibl. OU3NUECKUN CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEpUoAa
Y TPYIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. N3oronel. DnektpoHbl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK ATOMOB ITEPBBIX
20 XMMHYECKHX DJIEMEHTOB
[Ieproguyueckoi CUCTEMBI

J.N. Menneneesa. XapakTepucTuka
XUMHUYECKOIr0 3JIEMEHTA

IO €ro NoJIOXKEHUIO B [leproanueckon
cucteme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS paguyca

PackpbIBaTh CMBICI IEPUOTAYECKOTO
3aKOHa.

OnuchIBaTh CTPOEHUE TAOHIIBI
«llepuoguueckas cucreMa XUMUYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBath CTpPOCHHUE aTOMa,
SHEPreTUYECKUX YPOBHEMN U MOJYPOBHEM
MIPY MMOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYypanuii u 3JeKTPOHHO-
rpadguyeckux Gopmy.

[TosicHsATH hU3HUECKHI CMBICTT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA
Y TPYIIBI 2JIEMEHTA.

XapakTepu3oBaTh XUMUUYECKHE DIIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KAIUM, KaJIbIIUH
1 UX COCJIMHEHHUS 10 ITOJIOKESHHIO

B [lepnoanueckoii cucreme

J.1. Menneneena.

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MCHEHUM CBOMCTB XUMHUYECKHUX
AJIEMEHTOB (M3MEHEHHUE PAJINYCOB
aTOMOB, 3JIEKTPOOTPHULIATEIILHOCTH,
BAJICHTHOCTH) U UX COCTMHEHUM

B MIpeIeax MaJibIX IEPUOJIOB U TJIABHBIX
MOJTPYIII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMHUYECKHUX DJICMEHTOB,
METAINYSCKUX U HEMETAIUTMUCCKUX
CBOICTB IO TpyNIiaM 1 NEPUOJAM.
3nauenue [leprnoanueckoro 3akoHa

u [lepruoanyeckor CUCTEMbI XUMUYECKUX
3JIEMEHTOB ISl PA3BUTHSI HAYKHU U
npaktuku. .M. Menzaenees — yyeHbll
Y TpaXkJIaHuH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumopelicTBre THAPOKCH 1A IIMHKA

C pacTBOpaMU KHUCJIOT U HIEJIOYECH.
MoenupoBaHue CTPOSHUSI MOJICKYIT
[P IOMOIIA PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX POpMYII.
Ta6muma «Ileproauueckas cucrema
XUMHUYECKHUX DJIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimwl
O3HakoMJIeHHE C 00pa3IaMi METaJIJIOB
1 HEMETAJIJIOB

VYyacTBOBaThH B COBMECTHOM paboTe

B [Iape WK IpymIe.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOpPMaLIKIO U3 yueOHUKA U APYTUX
MCTOYHUKOB, B TOM umcie MHTepHeTa

3.2

XuMH4YecKas CBSI3b.
OxucIMTEeNBHO-
BOCCTAaHOBHUTEJILHEIC
peaxiuu

Xumnueckas cBa3b. KoBasieHTHasA
(momnsipHas W HEMOJIAPHAsI) CBS3b.
DNEeKTPOOTPUIATENBHOCTh XUMUUECKUX
anemeHTOB. oHHas cBsi3b. CTeneHb
okucnenus. OKUCIUTENbHO-
BOCCTAHOBHTEIbHBIE peakinu. [Ipoiieccol

PackpbIBaTh CMBICT N3y4aeMbIX TOHATHIA.

OnpenensTe BUA XUMUYECKOU CBSI3U

B COCIMHCHUH.

MoaennpoBats CTPOEHNUE MOJIEKYIT
IIPY [IOMOIIIA PUCYHKOB, MOJEJEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHCJIEHHS] 1 BOCCTAHOBJICHUSI.
OKuCnIUTENN U BOCCTAHOBUTEIIH.
XUMHYECKUN IKCTIEPUMEHT: U3YyYECHUE
00pa3IoB BEIIECTB METAJIOB

Y HEMETAJIIIOB, B3aUMO/ICHCTBUE
TUAPOKCUJIA LIMHKA C pACTBOPAMH KHCIIOT
U 111eJI0YEH, IPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakinuu
Pa3NOKEeHUS, COSTUHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITHL, WIUTFOCTPUPYIOIINE IPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3JIOKEHUS, COCTUHEHUS)

Hcnonp30BaTh XUMUUYECKYIO CUMBOJIUKY
JUJISl COCTaBIeHUs (OpMYJ BEIIECTB,
AJIIEKTPOHHOTO OanaHca peakiiuii.
OrnpenensTh CTENeHb OKUCICHUS aTOMOB
XUMHUYECKHUX PJIEMEHTOB MO popMyiaM
U COCTaBIIATH (POPMYJIbI OMHAPHBIX
COCIMHEHUH MO CTETICHU OKUCIICHUS
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTAHOBHTEIb. PaccTaBlisTh
KO2(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIii METO0M JICKTPOHHOTO
OasaHca.

HaGmonath XuMUYECKHE OTBITHI

IO IJIaHYy, AaHAJIU3UPOBATh U J€1aTh
BBIBOJIBL.

HUcnonw3zoBate UKT mig cozmanns
MOJIeJIEN, TOATOTOBKY IPE3EHTAIIUM,
JOKJIAJI0B IO TEME.

BricTpanBaTh pa3BepHyThI€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha THGOPMAIIHIO U3 YIYECOHNKA U APYTUX
HMCTOYHUKOB, B TOM uucie MuTepuera

Hroro no pazneny 15
PesepBHOE Bpemst 3
OBUIEE YMCJIO HACOB 68
I10 ITPOI'PAMME
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9 KJIACC

No
/i

Haumenosanue
pa3zesoB U TeM
y4eOHOro rpeaMeTa

KomnnuectBo
YacoB

Coneprxanue oOyueHus

OCHOBHBIC BUBI ICATCITLHOCTH
oOyyJaronuxcs

BemmecTBo M XUMHYECKHE Pe€aKInn

11

IToBTOpEHue

U yriyoJieHue
3HAaHUM OCHOBHBIX
pasaesnoB Kypca

8 knacca

5

[lepnonnueckuii 3akoH. Ileprnoanueckas
cUCTEMa XUMHUUYECKUX JIEMEHTOB

.. Menneneera. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTHU B U3BMEHEHUHU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJIusl, KalbIU U UX
COCJIMHEHUH B COOTBETCTBUU

C MOJIOKEHUEM 3JIEMEHTOB

B [lepuoanueckoi cucTeMe U CTPOEHUEM
UX aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUYECKOU
CBSI3U. THIBI KPUCTATUTMYECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIMA KPUCTAINITMYECKOU
PELIETKU Y BUJA XUMUYECKOU CBS3H.
Kinaccudukaius u HOMEHKIaTypa
HEOPTraHWYECKUX BEIIECTB. X UMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS

K Pa3JMYHbIM KJIACCAM HEOPTaHUYECKUX
COCJIMHECHMI, TCHETUYECKAs CBSI3b
HEOPTraHUYECKUX BEILECTB.

XapakTepu30oBaTh XUMUUYECKHE FJIEMEHTBI
MEPBBIX TPEX MEPUOI0B, KAJIHUS U KAJIbIUS
T10 UX TOJI0kKEHUIO B [lepruonnueckoi
cucreme /. 1. Menaeneena.
KnaccudunnpoBath 1 Ha3bIBaTh
HEOPraHWYECKHE BEIIECTBA N3YUYEHHBIX
KJIaCCOB.

OnuceIBaTh 00IINE XUMHUYECKUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
TIOJITBEPKIATH CBOMCTBA IPUMEPAMHU
MOJICKYJIIPHBIX YPABHEHU XUMHUYECKUX
pEaKIuu.

OnpenensTh BUJI XUMUUECKOU CBSI3U

Y TUII KPUCTAJUTMYECKOU PEIIETKH
BEIIECTRA.

[Iporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCHUMOCTH OT X CTPOCHHUSI.
BricTpanBaTh pa3BepHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha uH(popMalnio U3 yueOHHKa

Y CIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O03HAKOMJICHUE C MOJICIISIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHWYECKHX BEIIECTB — METAJIIOB
U HeMeTaIlIoB (Tpaduta u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHJIa HATPUS)

UCIIOJIb30BATh U3YYCHHBIA TOHATUNHBIN
arrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuun

Knaccuduxanys XuMuuecKux peakiuii
10 Pa3JIMYHBIM MIPU3HAKaM (I10 YUCITY

U COCTaBY YYaCTBYIOIIHMX B PEAKIIUH
BEIIECTB, MO TETIOBOMY 3 (PeKTy,

110 U3MEHEHHIO CTETICHEW OKUCIICHHS
XUMUYECKHUX JIEMEHTOB,

10 00paTUMOCTH, 110 YYACTHUIO
KaTajau3aTopa). K30-

Y DHAOTEPMHUUYECKUE PEAKIINH,
TEPMOXHUMUYECKUE YPABHEHHUS.
[TonsiTHE O CKOPOCTH XUMHUYECKOMN
peakiuu. [Torsitue 06 06paTUMBIX

¥ HEOOPATHUMBIX XUMUYECKUX PEAKITHIX.
[loHsITHE O TOMOTEHHBIX U TE€TEPOrCHHBIX
peakuusax. [lonsitue o karanuse.
[loHsiITHE O XUMHUYECKOM PABHOBECHUHU.
@aKTOpHI, BIUSIOIINE HA CKOPOCTh
XUMUYECKOW pEeaKIuu U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHbBIE

PackpriBaTh CMBICI U3y4aeMbIX MOHITHIMA
Y TIPUMCHSITH 3TH TIOHSTHSI IPY OTTUCAHHUH
CBOMCTB BEIIECTB U UX MPEBPaAICHUH.
KnaccuduiupoBars XuMudecKkue
PEaKINU 10 Pa3IMYHbIM ITPU3HAKAM.
YcraHaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIIMHU OT Pa3InIHBIX
(haxkTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS XUMHYECKUX TIPEBPAIICHHM
B Pa3JINYHBIX YCIIOBHSIX.

OnpenensiTe OKUCITUTENb

1 BocctaHoButesb B OBP.

CocTaBITh 3JEKTPOHHBIN OaJIaHC
PEeaKInu.

[Tpon3BOAUTH BHIYMCICHUS

10 XUMHYECCKUM YPaBHCHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WM TPYIIIIC.

BricTpanBaTh pa3BepHYThIC MMCHMEHHBIC
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peakuuu, AIEKTPOHHBIN OanaHc
OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOMN
peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UICIIOJIb30BAHUEM METO 1A
3JIEKTPOHHOTO OasaHca.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIu OT BO3JICHCTBUS
pa3IUUHBIX (PaKTOPOB.

ONBITHI, WUTFOCTPUPYIOIINE TPUMEPHI
OKHCITUTETFHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3JIOKEHUS, COCTUHEHHUS ).
Buiyucnenus:

KOJIMUECTBA BEIIECTBA, 00BheMa U MACChI
pEeareHToB WU IPOJYKTOB MO
YPaBHEHUSM XUMHUYECKUX pEaKIUn

Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(QOpMaLMIO U3 YUEOHHKA

Y CIIPAaBOYHBIX MATEPHUAIIOB, FPAMOTHO
VCII0JIb30BATh U3YYCHHBIN TOHATUNHBIN
anmapar Kypca XMMuu

1.3

DIIEKTPOJIUTHIECKAS
U CCOIAIMS.
XHUMUYECKUE
peakiuumn

B pacTBOpax

Teopust 3IEKTPOTUTHIECKON
JTUCCOLUALINN. DIEKTPOIUTHI

Y HERJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAIMY BEIECTB

C pa3NUYHBIMU BUJIaMU XUMUYECKOU
cBs3u. Crenens quccounanu. CuiabHbIe
U Ci1a0ble DJIEKTPOJIUTHI.

Peakuun nonnoro oomeHa. Y cioBus

PackpsIiBaTh CMBICIT N3y4aeMbIX ITOHSITU,
a TaKXXE€ CMBICII TEOPUHU
AIEKTPOJIUTHUYECKON TUCCOLUALNY.
OOBSICHATH MPUYUHBI
AIEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3INYaTh CJIa0bI€ U CUIIbHBIE
AIEKTPOIUTHI.

CocTaBndTh ypaBHEHUS AUCCOLIMAIIUU
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IPOTEKAHUS peaKIMii HOHHOro 0OMeHa,
MOJIHBIC U COKPAIIEHHbIE HOHHBIE
ypaBHEeHUs peakiuii. CBOMCTBA KUCIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUN 00 PIEKTPOTUTUUECKOM
nucconuanui. KauecTBeHHbIE peakiuu
Ha WoHBI. [loHsTHE O TUIpONIU3E

COJIEN.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPOIPOBOAHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JUCCOITMAIINY KUCTIOT, IIeJIoUei

U coJieid (BO3MOXKHO UCTOJIb30BaHUE
BUJICOMATEPHUATIOB).

OnbITHl, WUTIOCTPUPYIOITUE MPU3HAKU
MIPOTEKAHUsI PEeaKIUii HOHHOTO 0OMeHa
(oOpa3oBaHMEe OcaJiKa, BBIJICIICHUE Ta3a,
oOpa3oBaHHE BOJIbI).

Pacno3HaBaHue HEOPraHUYECKUX
BEILIECTB C MOMOIIbIO0 KaU€CTBEHHBIX
pEaKIui Ha UOHBI.

JlabopamopHnuwiii onvim:

N3y4deHue npu3HaKoB NPOTEKAHUS
peakiuu HOHHOTO OOMEHAa B pacTBOpPax
AJIEKTPOJUTOB (C 0Opa3oBaHHEM OCaKa,

BBIJICJICHHEM T'a3a, 00pa30BaHUEM BOJIBI).

KHCJIOT, IIEJI0YEH U COJICH, IIOJIHBIC

Y COKpaIlleHHbIC HOHHBIC YPaBHEHUS
XUMUYECKUX PEAKIIUi HOHHOTO OOMEHa,
KpaTKUEe MOHHBIE YPaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEH.
XapakTepu3oBaTh O0LIHME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IIEKTPOJUTUIECKOU
JIMCCOIIMAIINY; TTIOATBEPKIATh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUUYECKUX PEAKIIUH.
Pemath sxkcriepruMeHTaIBHBIC 33/1a4U

110 TEME.

[InaHMpOBaTh U OCYILIECTBIISITh

Ha MPAKTHKE XUMUUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHHS,
JIeJaTh BBIBOJBI IO pe3yJIbTaTaM
AKCIEPUMEHTA IIPU IPOBEACHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath nmpaBuiIaM 0€30MMacHOM
paboThl B TabopaTopuu

[P UCIIOJIB30BAHUU XUMHYECKON
MOCY/IbI U 000PYIOBaHUS.

[IpoBOANTH BBIUUCIICHHS 10 XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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lIpakxmuueckasa paboma:

Ne 1. PenieHue skcriepuMeHTaIbHBIX
3aJ1a4 1o TEME.

Buviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIINI

B IIap€ WJIU TPYIIIIE.
BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMALIMIO U3 YUEOHHKA U APYTUX
MCTOYHUKOB MH(OPMAIIH, B TOM YUCIIE
HNutepuera

Hroro no pazgeny

17

HemeTtasabl n nx COCAMHECHUSA

2.1 | OOmas
XapaKTepUuCTUKa
XUMHUYECKUX
2JIEMEHTOB
VIIA-rpynmnsl.
I'anorensr

OO611as XxapakTepUCTHKA rajIOTeHOB.
OcoOEeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIE CTEIICHU OKUCJICHUS.
Crpoenue u pusznueckue CBONCTBA
MPOCTHIX BEUIECTB — IaJIOT€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa (B3aUMOJICHCTBUE C METAIIIAMU,
HEMeTaJIaMHU, [IEJI0YaMHu ).
XnopoBogopoa. ComnsiHasi KUCTIOTa,
XUMUYECKUE CBOMCTBA, ITOTYyYEHHE,
npumMeHeHue. JlercTrue xiuopa

U XJIOPOBOJIOPO/1a HA OPraHU3M
yesloBeka. BaxkHenmure XJI0puabl U uX
HaxO0XJEHUE B IIPUPOJE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpakarIue GU3NIECKIe

Y XUMHAYECKHE CBOMCTBA rAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO HCTIOJIb30BaHUE

OOBsCHATH 00ITE 3aKOHOMEPHOCTHU

B UBMEHEHUU CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUH B Mpejieniax MaabixX
MIEPUOJIOB U TJIABHBIX MOATPYIII
[lepuoamveckoit CUCTEMbl XUMHUUECKUX
AJIIEMEHTOB C YYE€TOM CTPOEHHUS UX
aTOMOB.

XapakTepu3oBaTh pU3MUECKUE

U XMMUYECKHUE CBOMCTBA IIPOCTHIX
BEIIIECTB TAJIONCHOB (Ha IPUMEPE XJI0pa)
U CJIOHBIX BEUIECTB (XJIOPOBOAOPOA,
XJIOpUAa HATPHS), CIIOCOOBI UX
MOJIyYEHU s, IPUMEHEHUE U 3HAUCHUE

B [IPUPOJIE€ U KU3HU YEJIOBEKA.
OnpenensiTe XJI0pUI-UOHBI B paCTBOPE.
[11aHupOBaTh U OCYILIECTBIISITH

HA TIPAKTUKE XUMUIECKUE
HKCIEPUMEHTBI, IPOBOAUTH HAOIIIOICHMS,
JIeJaTh BBIBOJBI IO pe3yibTaTaM
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BUJIEOMATEPHUAIIOB).

O3HakomIIeHHE ¢ 00pa3LaMu XJI0pUI0B
(raJoreHuI0B).

JlabopamopHhuwiii onvim:

N3ydeHne CBOWCTB COJITHOM KUCIIOTHI.
[IpoBeeHrEe KaUECTBEHHBIX PEAKIUM
Ha XJIOPUA-HOHBI.

IIpaxmuueckasa paboma

Ne 2: Tlonmy4yeHue CoNISTHOM KUCIIOTHI,
U3YUYEHHUE €€ CBOICTB.

Buviuucnenus:

M0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJINH U3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA IIPU MPOBEACHUU
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHOM
paboTHI B TaOOpaTOpun

[P UCTIOJIb30BAHUHN XUMHUYECKOM
NOCY/Ibl U 000PYI0BAHUS.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPO

Ha MHGOPMALIHIO U3 yYEeOHHMKA

U CIIPABOYHBIX MAaTE€pPHUAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN NOHATUNHBIN
anmnapar Kypca XUuMHA

2.2

OO0mas
XapaKTepUCTHKA
XUMHYECKHX
AJIIEMEHTOB
VIA-rpynnsi. Cepa
U €€ COCTMHEHUS

OO6mast xapakTepuCTHKA HIEMEHTOB
VIA-rpynmsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEIIEHU
OKHCJICHHUS.

Crtpoenue u pusndeckue CBONCTBA
IIPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
ANOTpOIHbIE MOAU(PUKAIIMYA KUCTOPOAa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoopo, cTpoeHue, (huzndecKue
Y XUMHUYECKHE CBOKCTBA.

OKcuzpl cepbl Kak MpeICTaBUTENH
KHCJIOTHBIX OKCHUJIOB.

Cepnas xkucnota, (pu3nIecKue

Y XMMUYECKHEe CBOMCTBa (00IIHe KakK

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB JIEMEHTOB
VIA-rpynnsl ¥ uX COEIMHEHUI C y4ETOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBaTh HU3NUECKHEC

1 XUMHUYECKHE CBOMCTBA IIPOCTOTO
BEIIIECTBA CEPHI U €€ COSTMHCHHM
(cepoBOI0pOIA, OKCUIOB CEPBI, CEPHOI
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJTy4EHUsI, MPUMEHECHUE U 3HAaUYCHHUE
B MPUPO/IC U )KU3HM YEJIOBEKA.
OnpenensiTe HaMUKE CyIb(aT-HOHOB
B pacTBODE.

OOBACHATH CYITHOCTD AKOJIOTHIECKHUX
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peACTaBUTENS Klacca KUCIOT

u crienuduyeckne). XUMUYECKUE
peakIuu, Jexxalirue B OCHOBE
IPOMBIIIIEHHOTO CI0c00a MOMy4YeHHUs
cepHoil kucnotsl. [Ipumenenue. Conn
CEpHOM KUCIIOThI, KAUECTBEHHAS PEAKIIHS
Ha CyJib(aT-uoH.

Haxoxenue cepbl 1 €€ COeTMHEHU N

B npupojie. XUMUYECKOE 3arpsi3HEHUE
OKpY’Karoleh cpeibl COCTMHECHUSIMHU
cepsl (KUCITOTHBIC IO/, 3aTPSI3HCHHE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
IPEI0TBPAICHUSI.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3IaMu Cephl U ee
COeMHEHUSIMH (BO3MOXKHO
HCIIOJIb30BAHUE BUACOMATEPUATIOB).
Hab6monenne nporecca oOyrivBaHus
caxapa noj JevCTBUEM
KOHIECHTPUPOBAHHOU CEPHOM KUCIIOTHI.
JlabopamopHhvie onvimoi.

N3yyeHne XMuMUYEeCKUX CBOMCTB
pa30aBIEeHHON CEpPHOM KHUCITIOTHI.
[IpoBeneHre KaueCTBEHHOM peaKkuu Ha
cynbdaT-uoH U HAOIIOICHUE MpHU3HAKa
ee MPOTEKAHUS

npo0ieM, CBA3aHHBIX C IepepadoTKON
COCUHEHUH CEPBL.

IInaHupoBaTh U OCYLIECTBIISATH

Ha MPAKTUKE XUMUUYECKUE
AKCTIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUSI,
JIeJIaTh BBIBOJIBI TI0 pe3yJIbTaTam
HKCTIEPUMEHTA.

CrnepnoBatb npaBuiiaMm 6€30MacHON
paboThl B 1abopaTopuu

IIPU UCTIOIB30BAaHUN XUMHUYECKON
MOCYJIbI U1 000PYyIOBaHUS.

[Tpou3BOIUTH BEIYUCIICHUS

0 XUMUYECKUM YPaBHCHUSIM.
Hcrnonp30BaTh IPU BBIIOJIHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIpaBOYHbIE MaTEPHUAIIbI
(ITepponueckyro CHCTEMY XUMHUYECKUX
anemenToB JI. 1. Menneneesa, Tabauity
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHHI1

Y COJIEH B BOJE, DJICKTPOXUMUYECKUAM PSII
HanpsHKEHUM METaJIOB).

Hcnonp30BaTh IPU BBIOJIHEHUU
y4eOHBIX 3aJIaHUl U B MIPOIIECCe
HCCIIEIOBATEIBCKON NI TENbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COAECPKAHUS, CIIPABOYHBIE
Martepualsl, pecypcbl MHTepHETa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKHX
JJIEMEHTOB
VA-rpynmnsi.

Azor, pocdop u ux
COEJIMHEHUS

OO6mrast xapaKTepUCTHKA AIIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTePHBIE CTCTICHU
OKHCJICHHSL.

A30T, pacpoCTpaHeHHE B PUPO/IEL,
bu3nUecKre 1 XUMUICCKUE CBOWCTBA.
KpyroBoport azora B mpupoze.
AMMHaK, ero GU3NICCKUE K XUMUICCKUE
CBOICTBA, TIOJyYCHHUE U IPUMEHEHUE.
Conu aMmMoHUS, UX pu3nueckue

U XUMUYECKHE CBOWCTBA, IPUMCHCHHE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHHUSI.

A3OTHas KUCJIOTA, €€ ToJyYeHue,
dbu3nueckre 1 XUMUYECKHEe CBOMCTBA
(oOmMe Kak MmpeacTaBUTeNs Kiiacca
KHUCJIOT U CIIelU(PUIECKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KaUe€CTBE MUHEPATBHBIX
ynoOpeHuid. XUMHUYECKOe 3arps3HCHHE
OKpYXaIoIlel Cpeibl COeTUHEHUAMHU
a3oTa (KUCJIOTHBIE TOXK]IH, 3aTPA3HEHUE
BO3/1yXa, TTOYBHI U BOJIOEMOB).
docdop, ammoTponHbie MOIU(DUKAITUN
docdopa, hpu3ndecKkre 1 XUMHUICCKHE
cBorictBa. Oxcua pocdopa (V)

u GocdopHas kucnora, GU3NIECKHue

OOBICHATH 001IKE 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynmnsl v uX COEAUHEHNUN C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh pU3NUECKUE

Y XMMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB a30Ta U Gocdopa u ux
COEJIMHEHUH (aMMHaKa, cojeit aMMOHUS,
a30THOW KHUCJIOThI, HUTPATOB, OKCHJIA
docdopa (V) u dochopHOI KUCTOTHI,
dbocdaroB), criocoObl UX TOTYUYEHUS,
NpUMEHEHUE U 3HAaYCHHUE B PUPOJIE

U KM3HU YeJIOBEKa.

OnpenensiTe HOHBI aMMOHUSA U Qocdat-
HOHBI B PacTBOpE.

OOBSIICHATH CYLITHOCTH KOJIOTHUECKUX
po0sieM, CBSI3aHHBIX C HAX0XKJICHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIleH cpele.

[TmannpoBaTh U OCYIIECTBISATH

HA TIPAKTHUKE XUMUYECKUE
HKCIEPUMEHTHI, POBOIUTH HAOTIOCHUS,
JIeJ1aTh BBIBOJIBI IO pe3yJibTaTaM
HKCIEPUMEHTA MPU IPOBEICHUU
71a00paTOPHBIX OTBITOB U MPAKTUUYECKON
paboTHI.

CrnenoBath mpaBuiaM 0€30MacHOM
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Y XMMUYECKHUE CBOMCTBA, MOJIyUYECHUE.
Hcnonb3oBanue pocdaros B kKauecTBe
MUHEPAIBHBIX YI0OpEHUI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3zHakomileHHE ¢ PU3MUECKUMU
cBoOMcTBamMu a3zota, pocdopa

U UX COCIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJIeHHE C 00pa3liaMH a30THBIX
U (hochOpHBIX YAOOpPEHUIA.
[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3YUYCHUE CBOMCTB aMMHaKa.
BzaumMoneincTBue KOHIEHTPUPOBAHHOMN
A30THOM KHCJIOTBI C MEJBIO
(BO3MOYHO UCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimei:
[IpoBenieHrEe KaUECTBEHHBIX PEAKIUIA
Ha MOH aMMOHHU U ¢ocdaT-HoH,

Y U3Y4YECHUE NMPU3HAKOB UX
IPOTEKaHUSI.

IIpakmuueckas paboma

Ne 3: [Tomyuenue aMmmuaka, u3ydeHue
€ro CBOMCTB.

Buiuucnenus:

M0 YPABHEHUSIM XUMUYECKUX PEAKIUI

paboThl B 1aboparopun

[P UCTIOJIb30BAHUHN XUMHUYECKOM
NOCYZbl U 000PYI0BaHHUS.
[Tpou3BOAUTH BHIYUCICHUS

110 XUMHYECKUM YPaBHEHUSIM.
Hcnonb30BaTh NpU BBITOJTHEHUH
yueOHBIX 3a/IaHUI TEKCThl yueOHHUKa,
CIPaBOYHBIE MaTepUabl
(MepruoANYECKYI0 CUCTEMY XUMUYECKUX
anemenToB J[. . Menpeneena, Tabnuiry
pPacTBOPUMOCTH KUCTIOT, OCHOBaHU M

U COJIeH B BOJIE, DIIEKTPOXUMHUYECKUHN Pl
HaIpsSKEHU METAJIOB)
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2.4

Oobmas
XapaKkTepUCTUKA
XUMHUYECKHUX
3JIEMEHTOB
I[VA-rpynmsr.
Yraepon

Y KPEMHUU, U UX
COCIUHEHHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
IVA-rpynnsl. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHUSI.

Yrnepon, amioTponHbie MOAUGUKAIINH,
pacrpocTpaHeHUe B MPUPOJIE,
bu3UYeCKre U XUMUYECKHE CBOMCTBRA.
Ancopbuus. Kpyrosopot yriieposa

B MIPUPOJIE.

Oxkcupsl yriaeposa, ux Gusndeckue

Y XUMHYECKUE CBOMCTBA, JCVCTBUE

Ha YKUBbBIE OPTaHU3MBbI, TIOJIyYEHUE

U IPUMEHEHHE. IKOJIOTHUECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yrieposa (1V), rumoresa riao6anbHOro
NOTEIUICHUS KJIINMAaTa, TapPHUKOBBIN
addexr.

VYroJibHas KUCIIOTA U €€ COJU, UX
dbu3nueckre 1 XUMUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBennas peakuus Ha kKapOOHAT-
nonbl. Mcnonb3oBaHue kapOOHATOB

B OBITY, MEJIUIIUHE, POMBIIIJICHHOCTH
Y CEJIbCKOM XO3SIUCTBE.
[lepBoHaYalIbHBIE TOHATHUS

00 OpraHMyYeCKuX BEIIeCTBAX KaK

0 COEMHEHUSX yriiepoaa (MEeTaH, 3TaH,

OOBICHATH 001IKE 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUI C YYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh pU3NUECKUE

U XUMHYECKHE CBOMCTBA MPOCTHIX
BELIECTB yriepoaa U KPEMHUS U UX
COEIMHEHUH (OKCHUIOB YIJIepo/a,
YTOJIbHOM KUCIIOThI, KAPOOHATOB, OKCH/IA
KPEMHHUS, KPEMHHUEBOU KUCIIOTHI,
CHJIMKATOB), CIIOCOOBI X MOJYYEHUS,
NpUMEHEHUE U 3HAaYCHHUE B PUPOJIE

U )KM3HU YeJIOBEeKa.

OOBACHATH NPUYUHHO-CIIE/ICTBEHHYIO
CBsI3b: CTPOCHME BELIECTBAa — CBOWCTBA
— IPUMEHEHHUE — Ha IIpUMepax
COEIMHEHUH yTIepoJa U KPEMHUS.
Omnpenenarb kKapOOHAT- U CUIIMKAT-UOHBI
B pacTBOpeE.

OOBSACHATH CYIIHOCTb KOJIOTUUYECKUX
po6JieM, CBSA3aHHBIX C HAX0XK/IEHUEM
YIIIEKHUCIIOTO Ta3a B OKPY Karolen
cpeze.

[TonTBepxkaaTh 0COOEHHOCTH COCTaBa
OpPraHMYECKHUX BEIECTB IPUMEpPaMHU
IPOCTBIX COEAMHEHUM (METaH, 3TaH,
3TUJIEH, Al€THIIEH, ITaHOJI, [JULEPHUH,
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STWJIEH, alleTUJIEH, 3TaHOJI, IJIULEPHH,
YKCyCHasi KHUCIIOTA).

[IprpoaHbIE ICTOYHUKY YITIEBOAOPOAOB
(yroae, npupoHbIi ra3, HedTh),
OPOJYKTHI UX NepepaboTKu (OEH3MH),
UX POJIb B OBITY U IPOMBIILJIEHHOCTH.
[TonsiTHe 0 OMONTOTUYECKU BaXKHBIX
BELIECTBAX: JKUpax, OenKax, yrieBojaax —
U UX POJIU B KU3HU YEJIOBEKA.
MarepualibHOE €JUHCTBO OPTaHUYECKUX
Y HEOPraHMYECKUX COCAMHEHUI.
Kpemnunit, ero puznueckue

U XMMHUYECKHE CBOMCTBA, MOJTyYEHUE

u npuMeHenue. CoeIMHEHUS] KPEMHHUS

B nipupoae. OO1ue mpeacTaBieHus

00 okcue kpemuus (IV) u kpeMHHEBOM
KUCTIOTE.

Cunukarel, UX UCIIOB30BAHUE B OBITY,
MEUIMHE, TPOMBIIIJICHHOCTH.
Baxxueumme cTpouTeIbHBIE MAaTEPHUATIbL:
KepaMuKa, CTEKJIO, IIEMEHT, OE€TOH,
x)ene300eToH. [Ipobiiemsr 6e30macHOTO
UCIIOJI30BaHUS CTPOUTEIBHBIX
MaTEpHAJIOB B IOBCEAHEBHOM KU3HHU.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIUIMYECKUX PEIIETOK

YKCYCHAs KUCJI0Ta), B3aUMOCBSI3b
HEOPTraHUYECKUX COCTMHEHUN YTiIepoia
Y OPTaHUYECKUX BEIIECTB.

OnuceIBaTh pOJIb OCIIKOB, KUPOB

U YTJICBOJIOB B (DYHKITMOHUPOBAHUU
YKUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
WUCTOYHUKOB YTJIEBOJIOPOOB, UX POJIh

B OBITY U TTPOMBITIIICHHOCTH.
[TpoBOIUTE BEIYUCIICHHS 110 YPABHCHUAM
XUMHYECKUX PEAKIIHH.

[T1aHMpOBATH U OCYIICCTRIISTH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, IIPOBOINTH HAOJTFOICHHSI,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPU NMPOBEICHUU
71a060paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath nmpaBuiIamM 0€30MMacHOM
paboThI B TabopaTopuu

IIPY UCTIOJIb30BAHUHT XUMHUYECKOM
MOCYJIbI U1 000PYyTOBaHUS.
Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 33aJIaHUN TEKCTHI yueOHUKa,
CIPaBOYHBIE MaTEpUAIIbI
(ITeproandeckyro CUCTEMY XUMUYECKUX
sanemenToB /. 1. MenpeneeBa, Tabnuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBAHHIA
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anmasa, rpadura, QyniepeHa.
O3HaKOMIIEHHE C IPOLIECCOM aJIcOpOLUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoOMJIEHHE C IPOAYKIHEH
CUJIMKATHOU MPOMBIIIICHHOCTH
(Buneomarepuanbl: CUIMKaTHAS
IPOMBIIIJIEHHOCTB ).

Mojenu MOEKy OpraHuYEeCKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[lonyyenue, coOupanue, pacrno3HaBaHUE
Y U3YUYEHUE CBOMCTB YIJIEKUCIIOrO Ta3a.
[IpoBeneHne KaueCTBEHHBIX PEAKLIUM

Ha KapOOHAT U CUJIMKAT-UOHbI

Y U3yYEHHE NMPU3HAKOB UX

POTEKaHUSI.

IIpaxmuueckue pabomol:

Ne 4. Tlonydenue yriekucioro rasa,
M3y4YEHHUE €r0 CBOMCTB.

Ne 5. Pemienue skcriepuMeHTaIbHBIX
3a7a4 no teMe «BaxHen1re HeMeTalIbl
U UX COCTUHECHUS».

Buviuucnenus:

M0 YPABHEHUSIM XUMUYECKUX PEAKIUI

Y COJIEHN B BOJE, JIEKTPOXUMHUUECKUM Pl
HaNpsLDKEHUM METAIIIOB)

Hroro no pazaeny

25
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MeTajibl 1 HX COCAMHCHUSA

3.1

OO1ue cBoMCTBA
METAJLIOB

OO6m1as xapakTepuCTUKa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nosnokenus B Ilepuoanueckon cucreme
XUMHUYECKUX JIEMEHTOB

J.1. MeHneneeBa 1 CTpOCHUSI ATOMOB.
Crpoenue MeTaiioB. Metanuyeckas
CBSI3b U METAJITNYECKast
KpUCTAJUTMYECKAsl PEIIeTKa.
DIEKTPOXUMUYECKUH psAJT HAPSHKEHU I
MeTaioB. duU3nueckue 1 XuMHUUECKUe
cBoiicTBa MetajutoB. OOI1IHE CIIOCOOBI
noytydeHus MetayuioB. [lonsTue

0 KOPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CnuiaBsl (cTalib, YyT'yH, JIOPATIOMUHUNA,
OpoH3a) U UX IPUMEHECHHE B OBITY

Y IPOMBIIIJIEHHOCTH.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAJIJIOB U CILJIABOB.
N3yueHue pe3yabTaToB KOPPO3UU
METaJI0B (BO3MOKHO HUCIOJb30BAHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimpi:
O3HakoMJieHHE C 00pa3aMyi METaJIIIOB
U CIUTaBOB, UX (M3UYECCKUMHU

PackppIBaTh CMBIC M3y4aeMbIX OHATUA
Y TIPUMEHSITh OTH TMIOHATHS ITPH OMTUCAHUN
CBOMCTB BEILIECTB U UX IIPEBPALLCHUN.
OOBsICHATH 001IME 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB 3JICMEHTOB-
METaJJIOB ¥l UX COCIMHCHHH C y4ETOM
CTPOCHUS UX aTOMOB.

XapakTepu30BaTh CTPOCHUE METAJIOB,
oO1ue Pu3NIecKue U XUMUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu30BaTh OOIIUE CITOCOOBI
MOJIYYCHHSI METAIIJIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTH METAIIOB
OT KOPPO3HH.

CrnenoBathb npaBuiiam 6€30MacHON
paboTHI B TabOpaTOpuu

IIPY UCTIOJIb30BAHUH XUMHUYECKOM
MOCYJIbI U1 000PYyTOBaHUS.
[Tpou3BOAUTH BEIYUCTICHUS

10 YPAaBHEHHSIM XUMUYECKHUX PEAKIIHM,
€CJIM OJMH U3 PEareHTOB CONECPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WK TPYIIIE.

Hcnonb30BaTh MPY BHITTOTHECHAH
y4eOHbIX 3aJJaHUN TEKCThl YUEOHUKA,
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CBOMCTBaMHU.

Buviuucnenus:

10 YPAaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIM OJMH U3 PEareHTOB COAECPKUT
pUMeCH

CIIPaBOYHBIE MATEPHUAIIBI
(ITeproanueckyro cUCTEMY XMMUYECKUX
sanemenToB JI. 1. Menneneesa, Tabmauity
PacTBOPUMOCTH KHUCJIOT, OCHOBAHU M

Y COJIEH B BOJIE, DJICKTPOXUMHUYECKUN PAL
HaIpsLDKEHUN METaJIOB)

3.2

Baxnuerimnme
METAJLIBI U UX
COEJIMHEHUS

16

[[lenounbIe METAILIBI: TTOJ0KEHUE

B [lepuoanueckoii cucteMe XUuMHUYECKUX
aneMmeHToB J[.M1. Menneneena,

CTPOEHHUE UX aTOMOB, HAXOXKICHHUE

B ipupojae. PU3NYECKUEe U XUMUIECKUE
CBOMCTBa (Ha IpUMeEpPe HATPUS

u Kauusi). OKCUbI U TUIPOKCHUIBI HATPUS
u kanus. [I[pumeHenune neaouHbIX
METAJIJIOB U UX COCTUHCHUM.
IllemouHO3eMEIbHBIC METAJIJIBI MATHUM

1 KaJbIIAH: TTOJIOKEHUE

B [leproanyeckon cucreme XUMUYECKUX
sanemeHToB [[.1I. MeHneneeBa, cTpoeHne
MX aTOMOB, HAaXOXKJICHUE B IIPUPO/IE.
du3nyecKre 1 XUMHUYECKHE CBOMCTBA
MarHus ¥ Kkajenusa. Baknenmue
COEJIMHEHUS KaJblus (OKCHI,
TUIPOKCHL, COJIHN). JKECTKOCTh BOJIbI

U CIIOCOOBI €€ YCTPaHEHUSI.

AJIOMUHUN: TIOJ0KESHHE

B [lepnoanueckoni cucreme

OOBSACHATH 0011IME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB-
METaJIJIOB U UX COEJIMHEHUM B TPYIIax
C yU4E€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh HU3NUECKHEC

U XUMUYECKHE CBONCTBA MPOCTHIX
BEIIECTB METAJIJIOB M X COCIMHEHUH
(OKCHUIOB, THAPOKCHUIOB, COJIEH),
CIIOCOOBI MX MOJTYyYCHUS, TIPUMEHEHNE

Y 3HAYCHHE B TIPUPO/IC U KU3HU
yeJIOBEKa.

VYcranaBnuBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHE
BEIlIECTBA — CBOMCTBA — MPUMECHEHUE —
Ha MpUMepax U3y4aeMbIX BEIIECTB.
Pacno3naBath ¢ HOMOIIBIO KQUEeCTBEHHBIX
peaKkiuii HOHbI METAJIJIOB: MarHusl,
KaJIbIUs, ATFOMUHUSA, [IMHKa, xene3a (1)
u xene3a (III), menu (II).

JlokaspiBaTh aM(OTEPHBIN XapakTep
OKCHJIOB Y TUJIPOKCHUIOB ATFOMUHUS
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XUMHUYCCKHUX DJICMECHTOB

J.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoXJieHue B mpupoje. duznueckue

1 XUMHUUYCCKHC CBOMCTBA aIIOMUHHUS.
AmoTepHbIe cBOMCTBa OKCHIA

U TUAPOKCHUA ATFOMUHHUS.

Kenezo: nonoxenue B [lepuoanueckoit
CHCTEME XUMHYCCKHX DJIEMCHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxoXJieHue B mpupoje. duznueckue

1 XUMHYECKHE CBOIMCTBA JKeJe3a.
Oxcupl, rTuAPOKCUIBI U cou sxenesa (1)
u xxene3a (II1), ux cocras, cBoiicTBa

Y TIOJTyYCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJAOU (BO3MOXKHO
MCIIOJIb30BAHUE BUACOMATEPHUATIOB).
OxpanimBaHue jIaMeHu HOHAMU
HaTpUsl, KaJIUs U KaJbIUs

(BO3MOKHO MCITOJIb30BAHUE
BUJICOMATEPHUATIOB).

HccnenoBanue CBOMCTB KECTKOM BO/IBI.
[Iporiecc ropeHus »xesne3a B KUCIOPOIE
(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHUATIOB).

U I[MHKA.

IInaHupoBaTH U OCYLECTBIIATD

Ha MPAKTUKE XUMUUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOJIIOICHMS,
JienaTh BBIBOJBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA IPU MPOBEIACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnepnoBatb npaBuiiaMm 6€30MacHON
paboTel B TabopaTopuu

IIPU UCTIOIB30BAaHUN XUMHUYECKON
MOCYJIbI U1 000PYyIOBaHUS.

[Tpou3BOIUTH BEIYUCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha nH(popManio U3 yaeOHHKa

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCTI0JIb30BATh N3YUYECHHBIN TOHSITUNHBIN
anmnapar Kypca XuMuu
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JlabopamopHuvie onvimol:

[IpoBeneHne KaUECTBEHHBIX PEAKIUM
Ha MOHBI (MarHus, KaJIbIUs, aJIFOMUHUS,
unaka, sxenesa (1) u sxenesa (11I), menu
(IT), onucanue NpuU3HAKOB UX
MPOTEKAHUS.

UccnenoBanne ampoTepHBIX CBOMCTB
TUJPOKCHUIA ATTFOMUHUS U TUIPOKCUIA
[IUHKA.

Ilpaxmuueckue pabomoi:

Ne 6. XKecTkocTh BOABI 1 METOJIBI €€
yCTpaHEHHS.

Ne 7. Peuienue skcriepuMeHTaIbHbIX
3a7a4 Mo TeMe «BakHenIlIre MeTaIbl
U UX COCJUHECHUS.

Buiyucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIMH W3 PEareHTOB JaH B U30BITKE
WUJIU COJICPKUT MPUMECH;

MacCOBOM J0JIM BbIXOJa TPOAYKTA
peaxkuuu

Uroro no pazaeny 20
XUMHS U OKPYXKAKOLIAS cpeaa
4.1 | Xumus 3 BeniecrBa u MmaTepuanbl B IOBCEAHEBHOM | XapaKTEPU30BaTh POJIb XUMHU

1 OKpYy Karormast
cpena

YKA3HU 4enoBeka. be3onacHoe
VICTIOJIb30BAHUE BEIIECTB U XUMHUUYECKHUX
peakuwii B ObITy. [lepBast momorb

B Pa3JIUYHBIX cepax AesITeIbHOCTH
JIF0JICH, OCHOBHBIC BEIIIECTBA
1 MaTepuabl, MPUMEHSIEMbIC B )KU3HU
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IPY XUMUYECKHIX
0XKOTax U

OTpaBJICHUSAX.

XUMHYECKOE 3arpsA3HEHNE
OKpY’Karolen cpeipl (mpeaenbHast

AOITyCTUMAs KOHICHTPAlUA BCIICCTB.

Ponp xumnu

B PCIICHHUU SKOJIOTUYICCKHUX HpO6HeM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3ydenne 06pa3iioB MaTepuaioB
(cTekmno, crIaBbl METAJLIOB,
MOJIMMEPHbIC MaTEPHUAJIBI)

COBPEMEHHOT0 YeJIOBEKa.

OOBICHATH yCI0BUS O€30I1aCHOTO
UCTIOJIH30BaHMS BEIIECTB M XUMUIECKHIX
peakuuii B ObITY.

AHanM3UpOBaTh U KPUTUUECKU
OLIEHWBATh MH(POPMAITUIO O BIUSHUU
MIPOMBIIIUIEHHOCTH, CETTLCKOTO
X0351CTBa, TPAHCIIOPTA U JIp. HA
COCTOSIHHE

OKpYKaroIIel cpesibl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIH
IPU XUMUYECKUX OXKOTaX U
oTpaBieHusx. [[ppHUMaTh yyactue B
o0CyXAeHUHU TTPOOJIeM XUMHUECKON U
HKOJIOTMYECKON HAMpaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIIUIO
o npoodieme

U MpeJiaratb BO3MOKHbBIC TTyTH €€
pelIeHus

Hroro no pazaeny: 3
PezepBHOE BpeMms 3
OBIIEE UHCJIO 68
YACOB

I10 ITPOTPAMME

52



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoaudecTBO 4acoB
Ne HaumeHoBaHue pa3aeioB K n duexkTpoHHble (¢ poBbIE)
n/n U TeM MPOrpaMmbl Bceero OHTPOJIBLHBIC PaKTHYECKHE o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHSTUS
XuMus — BaxkHas 00J1acThb bubmmoreka ITOK
11 €CTECTBO3HAHMS U 5 5 https://m.edsoo.ru/7f41837¢c
' MPaKTUYECKON ['JIOBAJI-JIAB https://globallab.ru/
JIEeITEILHOCTH YeJIoBeKa
BemectBa 1 xXumnaeckue bubimorexa LIOK
1.2 15 1 https://m.edsoo.ru/7f41837¢
peaKuu [JIOBAJI-JIAB https://globallab.ru/
Hroro mo pazgeny 20
Pa3znes 2. BaxkHelinue npeacTaBuTe/ M HEOPraHN4eCKNX BellecTB
bu6mmoreka IJOK
21 Bo3nyx. Kucnopoa. 6 https://m.edso0.ru/7f41837c
' ITousitre 00 okcumax I'JIOBAJI-JIAB https://globallab.ru/
Bopopon. [lonsitue o bubmnorexa LOK
2.2 ' 8 1 https://m.edso00.ru/7f41837¢
KHCJIOTaX M COJIAX I'JIOBAJI-JIAB https://globallab.ru/
Bbubnuoreka IJOK
23 Bopa. PactBopesl. [lonsitue 5 1 1 https://m.edsoo.ru/7f41837c
' 00 OCHOBaHHUAX I'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIC KIIACCHI bubmnoreka [IOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837c
COCOUHEHHUI I'JIOBAJI-JIAB https://globallab.ru/
Hroro no paszneny 30
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Paznean 3. Illepuoanyeckuii 3axkon u llepuoguveckasi cucrema xummnieckux 3;1eMeHToB /. . MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBUTEIbHbIE Ppeaknumn

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

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

31 XUMUYECKHX JEMEHTOB /I, 7 TJIOBAJI-TTAB https://globallab.ru/
N. MenneneeBa. Ctpoenue
aroma
XUMHYECKas CBAI3b.
OxucauTeNnbHO- Brbmmorexa LIOK
3.2 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTC/ILHBIC I'JIOBAJI-JIAB https://globallab.ru/
peakiuu
bu6mmoreka IJOK
Hroro mo pazgeny 15 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB https://globallab.ru/
bu6mmoreka IJOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB 68

110 ITIPOTPAMME
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9 KUIIACC

KosmnuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM K n (uu¢posrIe)
B NPorpamMmbl Bcero OH;p OJIBHBI pﬁaKanecmle o0pa3oBaTe/bHbIE
e padoThl padoThbI pecype
Paszpnen 1. BemiecTBo 1 XUMHYeECKHE peaKIUH
bubmmoreka [IOK
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 https://m.edso0.ru/7f41a636
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca ['JIOBAJI-JIAB
https://globallab.ru/
bu6moreka [IOK
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 https://m.edso0.ru/7f41a636
) peakuui I'JIOGAJI-JIAB
https://globallab.ru/
bu6mmoreka [IOK
13 DIIEKTPOJIUTHYECKAS] JUCCOIUALIHSL. 8 1 1 https://m.edso0.ru/7f41a636
' XUMHUYECKUE PEAKIIUU B pacTBOpax I'VIOBAJI-JIAB
https://globallab.ru/
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X cOeAMHEHHUS
bu6mmoreka [JOK
21 OO01as XxapakTepuCTUKa XUMUYECKHX 4 1 https://m.edsoo.ru/7f41a636
' anemeHToB VIIA-rpynmsl. ["agorenst ['JIOBAJI-JIAB
https://globallab.ru/
OO01as XxapakTepUCTUKa XUMUYECKHIX bubmiorexa HOK
29 snementos VIA-rpymmst. Cepa i e8 6 https://m.edso0.ru/7f41a636
' ['IOBAJI-JIAB
COCTHHCHIA https://globallab.ru/
OO01as XxapakTepUCTUKA XUMUYECKHIX bubmiorexa HOK
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 https://m.edso0.1u/7t412636
' ’ ['IOBAIJI-JIAB
COC/IHCHHA https://globallab.ru/
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OOm1ast XxapakTepUCTUKAa XUMUYECKHX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

24 SMEMEHTOB IVA-rpynmsl. Yriepon u 8 [TIOBAJL-JIAE
KPCMHHHI M UX COCIMHCHIA https://globallab.ru/
Wroro mo pazueny 25
Paznen 3. MeTa/iibl U MX COeIMHEHMSI
bu6mmoreka [IOK
N https://m.edso00.ru/7f41a636
3.1 OO01re CBOMCTBA METAJIIOB 4 [TIOBAJL-IIAE
https://globallab.ru/
bu6moreka [IOK
3.2 Baxkueiimme MeTaluIbl U KX COSIUHEHUS 16 https://m.edso0.ru/71412636
' I'JIOBAJI-JIAB
https://globallab.ru/
Hroro mo pazgeny 20
Pasznea 4. Xumus u oKpy:Kaomasi cpeia
bu6mmoreka [IOK
4.1 BemectBa u MmaTepuaiibl B )KM3HU YEIOBEKA 3 https://m.eds00.1u/ 7412636
' I'JIOBAJI-JIAB
https://globallab.ru/
Hroro mo pazgeny 3
bubnuoreka [JOK
Pe3eDBHOE BDEMSL 3 https://m.edso0.ru/7f41a636
p p [JIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasbubie | IlpakTHyeckue
n/n Bcero u3ydenusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xumuu B
1 1 https://m.edsoo.ru/7efb3c3c
JKU3HU 4yesoBeka. Tena u BeniecTna
ITo € 0 MeToJax Mo3Ha
2 TUITHE O METOAAX HOSHAHIA B 1 https://m.edso0.ru/9f459e9a
XUMHH
[IpakTnueckas padota Ne 1 «IIpaBuiia
abo aboparo é
3 PAbOTRL B TADOPATOPHIL H HPHEMEL 1 https://m.edsoo.ru/ab2a57ch
oOparteHus ¢ 1abopaTOPHBIM
000pyTIOBaHUEM
Uucrele BemecTBa U cmecu. Criocod
4 HCTHIC BEIECTR vH meer. L o 1 https://m.edsoo.ru/8dffeead
paszfenieHus cmeceit
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OUYHCTKU MTOBAPEHHOM COJIM)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edso0.ru/434a3592
XUMHUYECKUE DIIEMEHTHI. 3HAKH
7 1 https://m.edsoo.ru/3a97f7e6
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB
[IpocThlie U cloXXHBIE BELIECTBA 1 https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edsoo.ru/b44af747
3aKOH NMOCTOSIHCTBA COCTaBa BEILIECTB.
10 B 1 https://m.edsoo.ru/3adc28cl

Xumnueckas popmyina. BaneHTHOCTB
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aTOMOB XMMHYCCKHX 3JICMCHTOB

OrtHOCHUTEIbHAd aTOMHAs Macca.

11 https://m.edsoo.ru/fac67eel
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca
MaccoBas 10J11 XUMHYECKOTO

12 g https://m.eds00.ru/95bch8f5
3JIEMEHTA B COEAUHEHUH
Komnuectso Bemntecrsa. Moub.

13 m https://m.edsoo.ru/668edb4a
Moumnsprast macca
dusnueckre 1 XUMHUYECKHE SIBIICHUS.

14 https://m.edsoo.ru/8b878fcf
XuMUUecKas peakius
ITpn3Haky 1 yCI0BUA IPOTEKAHUS

15 P Y . P https://m.edso0.ru/84214963
XUMHUYECKUX PEaKITuit
3aK0oH COXpaHEHUS MacChl BEIIESCTB.

16 P B https://m.edsoo.ru/aalc152d
XUMHUYECKUE YPABHEHUS
BrrunciieHus KojandecTBa, MacChl

17 BEIIIECTBA 10 YPAaBHCHUSM https://m.edso0.ru/b1656492
XUMHUYECKUX PeaKInil
Knaccudukanus xuMmuaeckux

18 peakiuii (CoeTuHeHus, Pa3IoKEeHHUSI, https://m.edsoo.ru/fe58191f
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-

19 sHIKIIoneaucT. O000ImeHne 1 https://m.edsoo.ru/213bbeaf
CHCTEMAaTHU3aIUs 3HAaHUH
Kourponbnas padora Nel o teme

20 p p https://m.edsoo.ru/cc95e5ed
«BemiecTBa 1 XUMUYECKUE PEAKLIUI)
Bo3ngyx — cMmech razos. Cocras

21 Bo3ayxa. Kucnopoa — sneMeHt u https://m.edso0.ru/237315cf

IIpOCTOC BCUICCTBO. O3zon

58


https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf

22

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (peaKuy OKUCICHUS,
ropenue). [lorsitue 06 okcumax

https://m.edsoo.ru/67245d2f

23

CriocoObI moTy4eHHst KHCI0pOa B
71a00paTOPUH U MPOMBIIIIICHHOCTH.
[Ipumenenue kucnopoaa

https://m.edso0.ru/896247ch

24

TenoBoii 3¢ ekt xumMuueckoin
peaxiuu, IoOHATHE O
TEPMOXHUMHUYECKOM YpaBHEHHUH, SK30-
1 SHIOTEPMUYECKUX PEAKIUAX

https://m.edsoo.ru/4d71febb

25

Tonnuso (HedTh, Yrojab U METaH).
3arps3HeHue BO3/lyXa, CIOCOObI €ro
MIpeI0TBpaIleHus

https://m.edso0.ru/62a61752

26

[IpakTruueckast padota Ne 3 o Teme
«ITonmyuenue u cobupanme
KHCIIOPO/1a, U3yYEHUE ero CBOMCTB»

https://m.edso0.ru/329545c9

27

Boaopon — sneMeHT u mpocToe
BemecTBo. HaxoxieHue B mpupoie

https://m.edsoo.ru/2325645f

28

dusnyeckue U XUMUYECKHE CBOMCTBA
BoJiopona. [Ipumenenune Bogopoaa

https://m.edsoo.ru/ae9eb4h5

29

ITonsaTue o KMCIIOTaxX U COJISAX

https://m.edsoo.ru/d743bf8d

30

CriocoOsl mostyueHust BOAOPOIa B
J1a00paTopuu

https://m.edsoo.ru/8dbbbc9b

31

[IpakTnueckas pabota Ne 4 o Teme
«[Tony4yenue u cobupanue BOAOPOA,
W3Yy4YEHUE €ro CBOWCTBY

https://m.edso0.ru/37a3324a

32

MonsipHblii 00bEM ra30B. 3aKOH
Asoranpo

https://m.edsoo.ru/714a252d
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33

Brrunciienus o0b€Ma, KOJIMYECTBA
BEIIIECTBA rasa Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WK 00BEMY

https://m.edsoo.ru/25858514

34

Beruucnenus 006EMOB ra3oB Mo
YPaBHCHUIO PEAKIIUU HA OCHOBE
3aKOHA 00BbEMHBIX OTHOIIEHU ra30B

https://m.edsoo.ru/ae3d2633

35

duznueckue 1 XUMHUYECKUE CBOUCTBA
BOJIBI

https://m.edsoo.ru/272b514c

36

Cocras ocHoBauuii. [lorgarue 00
HHIUKATOpax

https://m.edsoo.ru/3d2634ef

37

Bopa xak pacTBOpUTENb.
HaCBIIHeHHI)Ie 1 HCHACBIIIICHHBIC
pacTtBopbl. MaccoBas 10J1 BEeLIECTBa
B pacTBope

https://m.edsoo.ru/2b19b4el

38

[IpakTruueckast pabota Ne 5 o Teme
«IIpurotoBneHue pacTBOpPOB ¢
OnpeaeIEHHON MacCOBOU 0Jen
PacTBOPEHHOTO BEILIECTBAY

https://m.edsoo.ru/9f55a219

39

KontponpHas padota Ne2 no teme
«Kucnopoa. Bogopona. Bona»

https://m.edsoo.ru/c1c97fe3

40

OKcuapl: cocTaB, KiaccuduKaius,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

41

[TosmyyeHne 1 XMMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIIOB

https://m.edsoo.ru/bce52bca

42

OcHoBaHUs: COCTas, Knaccn(bmcaum[,
HOMCHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

HonyquI/Ie U XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/eb3b238b
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OCHOBaHUMN

44

Kucnotsl: cocras, knaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/c589a687

45

[Tosydyenne u XuMHUYECKUE CBOMCTBA
KHUCJIOT

https://m.edsoo.ru/d2cc4664

46

Conu (cpennue): HOMEHKIIATYpa,
CIIOCOOBI MOJIY4YCHH A, XUMHUYCCKUC
CBOICTBA

https://m.edsoo.ru/66bad57a

47

[IpaxTueckas pabota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
«OCHOBHBIE KJIACCHI HEOPTAaHHYECKHIX
COEeTUHEHUIN

https://m.edsoo.ru/ef5f5b6d

48

FeHeTI/ILIeCKaSI CBA3b Me>1<)1y
KJIacCCaMH HEOPTraHUYECKUX
COEeIUHEHNN

https://m.edsoo.ru/3eafb436

49

O00011eHNEe U CUCTEMATU3 AL
3HAHUN

https://m.edsoo.ru/aedf982e

50

KontponpHas padota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

https://m.edsoo.ru/53e93cf2

51

HCpBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I
XUMHYECKUX 31eMeHTOB. IloHsTHe o
Tpyimax CXO0AHbIX 3JICMCHTOB

https://m.edsoo.ru/45cbh955f

52

Ilepuoanueckuit 3ak0H U
[Iepuonnueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
MeHpeneeBa

https://m.edsoo.ru/acfe3f3c

53

[leproapl, rpymIbl, TOATPYIIIIHL

https://m.edsoo.ru/dd7cc851
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Crpoenue atomoB. CocTaB aTOMHBIX

o4 https://m.edsoo.ru/b34e5fbl
saep. M3oTonsl
CtpoeHnue JIeKTPOHHBIX 000JI09eK

95 aToMOB 3JieMeHTOB [lepuoanueckoit https://m.edsoo.ru/fb64d6ef
cucremsl Jl. 1. MenpeneeBa
XapakTepucTUKa XUMHAYECKOTO

56 DJIEMEHTa 1O er? TOJIOAEHIIO B https://m.edsoo.ru/3627afb4
[Tepnoanueckoii cucreme /1. U.
MenneneeBa
3Hauenue [leproamyeckoro 3akoHa

57 JUT PASBHTHA HayiH H HpvaKTHKH' A https://m.edso00.ru/83762e95
N. MeHnneneeB — y4€HbIN, IEAArOT U
TpaKIaHUH
Peseprubrit ypok. O6001eHNE 1

58 CI/ICTIe)MaTI/ISZP us 3HaHPII>I'IH / Bubmmorexa [JOK

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

Bcepoccuiickas nmpoBepouHas paboTa
KonTtponsHas padota Ned4 o Teme

59 «Ctpoenue atoma. XuUMHUYECKast bubnuoreka [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepouHasi paboTa
6)

60 HCRIPOOTPHITCIEHOCTS aTOMOB https://m.edso0.ru/2667a766
XUMHYECKUX JIEMEHTOB

61 HNoHHas xumudeckas CBs3b https://m.edsoo0.ru/2628cf49
KoBanenTHas nomisipHas XaMu4eckas

62 P https://m.edsoo.ru/67fh6476
CBSI3b
K

63 OBAUCHTHAL HOHOIpHad https://m.edsoo.ru/f32e6211
XUMHYECKas CBA3b

64 CreneHb OKUCIEHUS https://m.edsoo.ru/fe73b9dc
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OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIC

65 1 https://m.edsoo.ru/665e2d2d
peaxkiuu

66 OKUCIUTENN U BOCCTAHOBUTENHU 1 https://m.edsoo.ru/eb264264
PesepBubiit ypok. O60011eHNE 1
cucreMarusa 3HAHUH 110 TEME

67 MCTEMATHSATIHA SHARHHI TO TEM 1 https://m.edso0.ru/62539d2c
«Ctpoenue aroma. XuMHUUECKast
CBA3bY»
Pese i1 ypok. O000

68 PBHDIH YpOk iu cHHe 1 1 https://m.edso00.ru/c8769b1b
cucreMaTtni3anda 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasbubie | IlpakTHyeckue
n/n Bcero u3ydenusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

[Iepnoanyeckuil 3aK0H.
ITepnoandeckas cucrtema

1 pHO 1 https://m.edsoo.ru/ac197bf5
XUMUYeCcKnX dyeMeHToB J1. 1.
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XMMHYECKUX DJIIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
IIEPBBIX TPEX MEPUOI0B
Knaccudukanmsg n HoMmeHKIaTypa

3 (uca P 1 https://m.edsoo.ru/d96e16b9
HEOpPraHUYECKUX BEIIECTB
Buael XuMHUUecKoil CBSI3U U THITBI

4 8 - 1 https://m.edsoo.ru/e39821fc
KPHUCTAJUIMYECKUX PEIIETOK
KontponpHas padorta Nel o teme
«IToBTOpeuue u yriayosaeHue

5 . P yrLy 1 1 https://m.edsoo.ru/2a531ece
3HAHUM OCHOBHBIX Pa3/IeJIOB Kypca
8 K1accay
Knaccudukanus xuMuaeckux

6 (“b H 1 https://m.eds00.ru/61f97329
peakuii Mo pa3IMYHbIM IPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TFeTEPOre€HHBIX PEaAKIHIX
IloHsITHE O XUMHYECKOM

8 1 https://m.edsoo.ru/afbc35b2

PaBHOBCCHU. CDaKTOpBI, BIIHAOIINC
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Ha CKOPOCTh XUMHUUYECKOU peakiuu
Y TOJIOKEHUE XUMUYECKOTO
paBHOBECHs

OKHUCIINTEIBLHO-
BOCCTaHOBHUTEJIHHBIC PEAKIIHH

https://m.edsoo.ru/16ddaal?7

10

Teopust 3IEKTPOTUTUYECKON
mucconuanmu. CHIIBHBIE U CIIa0bIE
DIIEKTPOIUTHL

https://m.edso0.ru/965c6a66

11

HoHHbIE ypaBHEHHUsI peaKIuil

https://m.edsoo.ru/43f4b85c

12

XHUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE MPEACTABICHUIN
00 2JIEKTPOIUTUUECKON
JUCCOLMAIINA

https://m.edsoo.ru/9adee23c

13

XHUMHUYECKHE CBOMCTBA COJIEH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKON JUCCOIHAITIT

https://m.edso0.ru/339ae525

14

[TonsiTue o ruapoIU3e coieit

https://m.edsoo.ru/be3c2519

15

O0001IeHrEe U cUCTEMATU3 AL
3HAHUN

https://m.edsoo.ru/78322bfb

16

[IpakTuueckas padota Ne 1.
«Pemenune 3KcriepuMeHTAIBHBIX
3a/1au»

https://m.edsoo.ru/c172d37d

17

KounTtponsnas pabora No2 mo teme
«ONEeKTPOIUTUYECKAS
quccoranus. XuMUYECKHue
peakIu B pacTBOPAX»

https://m.edsoo.ru/2b5a2162

18

OO11ast XxapaKTepUCTHKA IraJIOT€HOB.

XHUMHYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/c3eaeb47
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XJiopa

19

Xnoposojopos. CossiHas KUCIIOTa,
XUMUYECKHE CBOWCTBA, TMOTyYCHHE,
MpUMEHEHHE

https://m.edsoo.ru/daf6b6e7

20

[IpakTtuyeckas pabora Ne 2 o reme
«ITonyyeHue COJITHON KUCIIOTHI,
H3y4yeHue €€ CBOMCTB»

https://m.edsoo.ru/9a2bd4de

21

Beruncnenus o ypaBHeHHIM
XUMHUYCCKUX pCaKHI/II\/'I, €CJn OquH
W3 pEeareHTOB JaH B H30BITKE

https://m.edsoo.ru/fa37c94c

22

OOm1ast XapaKTepUCTHKA HIEMEHTOB
VIA-rpynmst

https://m.edsoo.ru/e79ebfa3

23

AnnoTponHbie MOIU(UKALIUN CEPBI.

Haxoxnenue cepol u €€
COEIMHEHUH B MIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/5e3339hd

24

CepoBoa0po1, CTPOCHHE,
(bM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/384dcc68

25

Oxcuppl cepbl. CepHas KUCIIOTA,
(buznuecKkue 1 XuMU4ecKue
CBOMCTBa, MPUMEHEHUE

https://m.edsoo.ru/ae5652f6

26

XUMHUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
MOJIyYE€HHS CEPHOM KUCIIOTBI.
XHUMHUYECKOE 3arpsA3HEHNE
OKpYKaroLlen CpeJibl
COCIMHEHUSIMU CEPBI

https://m.edsoo.ru/acc7d4bf
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27

Briuncienne MmaccoBor 10U
BBIX0/1a IPOAYKTA peaKkuu

https://m.edsoo.ru/7dac2b46

28

OO61rast xapaKTepUCTUKA SJIEMEHTOB
VA-rpymisl. A3o0T,
pacrpocTpaHeHe B IpUpoe,
(bu3HUecKre U XUMUICCKHE
CBOICTBa

https://m.edsoo.ru/6bfdf145

29

AmMuak, ero ¢usnueckue u
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
U IpUMEHEHUE

https://m.edsoo.ru/e69bfbh89

30

[IpakTnueckas padota Ne 3 o Teme
«[lomryuenne amMmmuaka, U3ydeHue
€ro CBOWCTBY»

https://m.edsoo.ru/f4c23a53

31

A3oTHas kucnora, e€ Gpusndeckue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX
ynoopenuii. XuMuueckoe
3arpsi3HEHUE OKPYKaIoIIe cpeibl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

®ochop. Oxeun bochopa (V) u
dhochopHas kucimoTa, GU3NIECKHUE U
XUMUYECKHUE CBOMCTBA, MOJIyYCHHE

https://m.edsoo.ru/c8af5f46

34

Hcnonws3oBanue docdaToB B
Ka4yecTBE MUHEPAIbHBIX
ynoopeHnuii. 3arpsa3HeHne
MIPUPOJIHOM cpenbl pocdaTamu

https://m.edso0.ru/79¢51b82

35

VYriepoJ, pacipoCTpaHEHUE B

https://m.edsoo.ru/eal6ee43
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npupoje, puznyeckue u
XMMUYECKUE CBOMCTBA

36

Oxcunsl yriaepona, ux GpusnuecKue
Y XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE MTPOOIIEMBI,
CBSI3aHHbIE C OKCUJIOM yIJIepo/ia
(V)

https://m.edsoo.ru/a6915c71

37

VYronpHasg KUCIOTA U €€ COJIN

https://m.edsoo.ru/36a13d99

38

[IpaxTueckas padota Ne 4 o Teme
"[TomyueHne yriaekucioro rasa.
KauectBenHnas peakuus Ha
KapOoHaT-uOH"

https://m.edsoo.ru/4de4a8dc

39

[TepBoHauanbHBIEC TOHATHS 00
OpPraHNYECKHUX BEHIECTBAX KaK O
COEIMHEHUSX yriepoia

https://m.edsoo.ru/822fb263

40

Kpemuuii u ero coeqmueHus

https://m.edsoo.ru/1e94ee3a

41

[IpakTrueckas pabota Ne 5.
Pemenne skcniepuMeHTATBHBIX
3a7a4 1o teme «Baxkuelmniue
HEMETAJUIBI M UX COCTUHEHUS

https://m.edsoo.ru/d72fa3e8

42

KonTtponbnas pabora Ne3 mo teme
«Baxneliue HeMeTauIbl U UX
COEJIMHEHUS

https://m.edsoo.ru/f5bae73d

43

OO1as XxapakTepucTuKa
XUMHUUYECKUX DIIEMEHTOB —
MeTaJuioB. Mertaiuinueckas CBs3b U
METaJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOMCTBa

https://m.edso0.ru/83192917
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METAJLJIOB

XUMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUYECKUN PSiJT https://m.edsoo.ru/5a41d1d4
HaIpsHKEHUHA METaJUIOB
OOmire cnocoObl MOTyYeHUs
metaiuioB. Ciuiasel. Beraucienus
45 [0 YPaBHEHUSIM XUMHYECKUX https://m.edsoo.ru/435b87d4
peaKIui, eciii OJIMH U3 PearcHTOB
COJIEPXKUT IIpUMECH
46 [TonsaTHe 0 KOPPO3UU METAJIOB https://m.edsoo.ru/2c28f427
47 Illenounbie METAIIIBI https://m.edsoo.ru/c86edb4a
48 S;?;H 1 THAPOKCHIR! HATPHA H https://m.edsoo.ru/4fdeelae
49 H_IGJ'IO‘II:IOSGMCJ'II)I{I)IC MeTaIIBt = https://m.edsoo.ru/2bb5cf7b
KaJIBIIUH U MarHui
50 Baxneime coequHEHNS KaJIbIIU https://m.edsoo.ru/85c2cal6
51 O606HvleHHe 1 cHeTeMatHsatiA https://m.edsoo.ru/593a4ab7
3HAHHH
52 HECTKOCTS BOXBI 1 CTIOCOOH €8 https://m.edso0.ru/869f76b9
yCTpaHCHHS
[IpakTueckas paborta Ne 6 o Teme
53 "YKEcTkoCcTh BOABI U METOIBI €€ https://m.edsoo.ru/669f6cdd
ycTpaHeHus"
54 AtoMuHUK https://m.edsoo.ru/37e792ee
55 AmorepHbie CBOHCTBA OKCHA https://m.edsoo.ru/82b7fa7d
TUIPOKCHUIA
56 XKeneso https://m.edsoo.ru/b3996d2a
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57

OKCI/I,Z[BI, THAPOKCUABI U COJIN
xenesa (1) u xenesa (111)

https://m.edsoo.ru/c3f79221

58

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

https://m.edsoo.ru/dbd9af72

59

[IpakTtuyeckas padora Ne 7.
PCHICHI/IG BKCHepI/IMCHTaJ'IBHI)IX
3aja4d 1Mo TeMe «BaxkHee
METAJJIbI U UX COCIUHCHU S

https://m.edsoo.ru/462adf7f

60

Boruncnenus no ypaBHEHUsAM
XMUMHUYECKUX peakLni, eclii OJIUH
U3 pEareHToB J1aH B U30BITKE WU
COJIEP’KUT pUMecH. Beruncienus
MaccoBOM JIOJIU BBIX0/1a POIYKTa
peakuuu

https://m.edsoo.ru/a7a5913a

61

O00011eHNEe U CUCTEMATU3 AL
3HaHUU

https://m.edsoo.ru/eed7f912

62

KontponbHas padota Ne4 o teme
«Baxuenime MeTaUIbl U UX
COEIMHEHUSD

https://m.edsoo.ru/5b499218

63

BemectBa n MaTcpurabl B
HOBCCI[HGBHOI‘/'I ZKHN3HHU 4YCJIO0BCKa

https://m.edsoo.ru/483adc3a

64

XUMUYECKOe 3arpsi3HeHNE
OKpY’KaroIel cpe/ibl

https://m.edsoo.ru/f3f919fd

65

Ponb xumuu B pECIICHUHA
OKOJIOTHYCCKHX HpO6J'IeM

https://m.edsoo.ru/a98127b9

66

PesepBHriit ypok. O6001IeHE U
cucTeMaTH3allHsI 3HAHUI

https://m.edsoo.ru/1c364847

67

PesepBHriit ypok. O600IIeHE 1

https://m.edsoo.ru/56f46bf5
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CUCTEMAaTU3alus 3HaAaHUHI

68

PesepBHeiit ypok. O600IIeHNE 1
CHCTEMAaTH3aINs 3HAHUH

https://m.edsoo.ru/b221b45¢c

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TTOHSATHUS»

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAS W HEOTHOPOJIHAsS), BAJICHTHOCTb,
OTHOCHTENIbHAsT aTOMHAas W MOJICKYJsIpHAsT Macca, KOJUYECTBO
BEI[ECTBA, MOJb, MOJIIpPHAas Macca, MaccoBas J0JsI XMMHUYECKOTO
JJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMUYECKasT PEeaKIys,
KJaccCupUKanusi  peakuuid: peaklud COCAUHEHUS, peaKIuu
pa3noXKeHus, peaKkIUH 3aMEIICHUs, peakuuu OOMEHa, 5K30- HU
SHAOTEPMHUUECKUE PEAKIINH, TEIUIOBOH 3(deKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsI) B pacTBOPE

1.2

HUIITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATHI U
IIPUMEHATh OTHW TOHATHUA IIPU OIMMCAaHUMHM BCE€IIECTB MW  HX

MpEBpAILICHU I

1.3

HCIIOJIb30BaTh XUMHUYCCKYHO CHUMBOJIMKY JII COCTABJICHUS (I)OpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbiBaTb CMBICJI 3aKOHOB COXpaHCHHA MACCbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHUA, 3adKOHa

ABoraapo

1.5

OonpeCACiisiTb  BAJICHTHOCTL aTOMOB  3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE PCAKIUN (HO YUuCily U COCTaBYy

Y4YaCTBYIOIIMX B PEaKkIMH BELIECTB, 10 TEeIII0BOMY 3 heKTy)

1.7

BBIUUCIISIT OTHOCUTCIIBHYKO MOJICKYJIIPHYIO U MOJIIPHYIHO MACChI




BCIICCTB

1.8

BBIUUCIIATH MACCOBYIO JIOJIIO XUMHUYECKOTO 3JIEMEHTa 10 (opmylie

COCAUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHICCTBA B PaCTBOPE

1.10

IMPUMCHATH CCTCCTBCHHOHAYYHBIC MCTObI IIO3HAaHUA -
Ha6JHOI[eHI/Ie, HU3MEpPCHUC, MOACIIMPOBAHUC, OKCIICPUMCHT

(peanbHbIN U MBICIICHHBIN)

[To Teme: «BaxHelmue IpeIcTaBUTENIM HEOPTraHUYECKUX BEIIECTB)

2.1

PaCKpheIBaTb CMBICII OCHOBHBIX XWMHWYCCKUX TTIOHATHH: OKCHunI,

KHucCj0oTa, OCHOBAaHUEC, COJIb

2.2

OTPENENATh MPUHAAICKHOCTh BEIIECTB K OMNPEETIEHHOMY KJaccy

coeMHeHu 1no popMyaam

2.3

KJ'IaCCI/I(i)I/IHI/IpOBaTI) HCOPTraHUYCCKHEC BCUICCTBA

2.4

XapaKTepu30BaTh (OMHCHIBATH) OOIIKME XHWMHUYECKHE CBOWCTBa
BEILECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXK/Aas ONMUCAHUE MTPUMEpaMu
MOJIEKYJSIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIMX  XMUMMUYECKHX

peakuui

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBHCHUMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXKHOCTHU IPOTCKAHUA XHUMHYCCKHUX

IPEBpAICHUI B pa3IMYHbIX YCIOBHIX

2.6

clieoBaTh MpaBWIaM IOJIb30BaHUSA XUMHYECKOM TmOCyaod U
1abopaTopHbIM 000PYIOBaHUEM, a TaKXKe MpaBHiIaM OOpaIleHUus C
BEIIECTBAMH B COOTBETCTBHUHM C MHCTPYKUHUSMHU IO BBIMOTHEHHUIO
71a00PAaTOPHBIX XUMHUYECKUX OTBITOB MO MOJYYEHUIO U COOUPaHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA M KUCIOPOA), MPUTOTOBICHUIO
pacTBOPOB C OMPENENEHHON MaccoBOM J0Jell pPacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C IMOMOIUIBIO

UH/IMKAaTOpOB (JIakMyc, GeHoIPTaTenH, METUIOPAHXK U APYTHE)

2.7

IMPOBOIUTD pvaéTbI 0 YpaBHCHUIO XHMHUYECKOH pcaknuun

I[Io Tteme: «llepmogmueckuit 3akoH u llepmoauyeckas cucrema
xumudeckux snemeHtoB JI. M. MenneneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKUCINTEILHO-BOCCTAHOBUTCIILHEIC pCakum»

3.1

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX TTOHSITHM: AApO aroMa,




AJIEKTPOHHBIA CJOM aTroMa, aTOMHas OpOWTanb, paauyc aroma,
XMMMUECKasl CBS3b, IOJIAPHAs W HENOJSIpHAs KOBAJIEHTHAsl CBSI3b,
AJIEKTPOOTPULIATENILHOCTh, MOHHASI CBSI3b, WOH, KaTUOH, AHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHUYECCKHUEC DJICMCHTBI

3.3

OTIHMCBIBAThH U XapaKTepHu30BaTh TabiamuHyto ¢popmy [leproanyeckoit
CUCTEMBl XMMMUECKHUX 3JIEMEHTOB: DPa3jinyaTh MOHATUS «TJIaBHAas
noarpynna (Arpynma)» u «mnobounas noarpynna (brpymma)y,

«MaJlble» M «OOJIBIIINEY TIEPHOIBI

3.4

packpsiBaTh cMbici Ilepumoamveckoro 3akona [[.M. MeHnneneesa:
ACMOHCTPUPOBATH IIOHUMaHHue HepI/IOI[I/I‘IGCKOI\/’I 3aBUCHUMOCTH
CBOMWCTB XUMHUYCCKUX 3JICMECHTOB oT nux IIOJIOKCHUA B

[Tepunoanueckoil cucreme

3.5

COOTHOCUTh 0003HAYEHMs, KOTOpPhIE MMEIOTCI B  TaOIHIE
«Ilepmogmyeckass  cucrteMa  XUMHUYeCKUX  aimemeHTtoB .M.
MenpeneeBa» ¢ 4UCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsa sjapa, oOIiee 4Yucio

ANIEKTPOHOB U pacnpeeNieHHue X M0 ANEKTPOHHBIM CIIOSIM)

3.6

OonpeaAciIsiTb  CTCIICHb  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OIIPpCACIIATE BUJ XUMHWYECKOH CBS3H (KOBaJ'IeHTHaﬂ n I/IOHHaﬂ) B

HEOPraHNM4€CKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKas peakuus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHX MMOHSATHM: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJHUTBI, 3JICKTPOJIHUTUYCCKAsA AUCCOLHALINS,
pCaKkiuu MOHHOTO O6MeHa, KaTajin3aTop, XUMHUYCCKOC PABHOBCCHC,
O6paTI/IMLIe n HeO6paTI/IMBIe pcaKknuuu,

OKHCIIMTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIIUTCIIb,




BOCCTAHOBUTEJb, OKHUCIEHUE M BOCCTAHOBJIEHUE, aJUIOTPOIINS,
aM(pOTEepHOCTh, XUMHUYECKass CBs3b (KOBAJCHTHAs, HMOHHAs,
MeTajsIn4yeckas), KpUCTAJUIMUECKas PpEeUI€TKa, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKiuu

1.2

HUITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHHA U
IIPUMCHATL OTH TOHATHUA IIPU ONKMCAaHWU BCHICCTB HU HX

IIPEBPAILCHUI

1.3

COCTaBJISATh YPAaBHEHUS AJIEKTPOJMTUUYECKON NUCCOIMALUU KUCIIOT,
LIEJI0YEH W COJIEH, IOJIHBIE W COKPAIEHHBIC YPAaBHEHUS PEaKIMi

MOHHOTO OOMEHa

1.4

PaCKpLIBaTh CYIIHOCTb OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peakiuii MOCPEJICTBOM COCTABIICHHUS AJICKTPOHHOTO OajaHca 3THUX

peakuui

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN peaKIu

ITo Ttemam: «Hemeramiel W WX coeaWHEHHA» M «MeTaibl U HUX

COCAUHECHUA»

2.1

XapakTepu30BaTh  (OMHUCHIBATH) 0OmMEe U  crenuduaeckue
XHUMUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB, MIOATBEPKIAs
ONMCaHWE TIPUMEpPAMH MOJICKYISPHBIX M HWOHHBIX YpaBHEHHU

COOTBETCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YpaBHCHUSA peaKuHﬁ, IMOATBCPKAAOIMIUX
CYIIECTBOBAHHC reHeTu4YecKoi CBA3HU MCXKOY BCIICCTBAMH

PAa3JIMIHBIX KJIACCOB

2.3

IMPOIrHO3UPOBATH CBOMCTBA BCIIECTB B 3aBHCHUMOCTH OT HX
CTPOCHH:, BO3MOKHOCTHU IMPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B

Pa3JINYHbIX YCIIOBUAX

2.4

cleoBaTh MpaBWIaM TOJIb30BaHUSA XUMHYECKOW TOCYAOH U
1a00paTopHBIM 000PYAOBaHUEM, a TaKXkKe MpaBHiaM OOpalieHus C
BEILECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMU IO BBIIOJIHEHUIO
71a00PAaTOPHBIX XUMHUYECKUX OTBITOB MO MOTYYEHUIO U COOMPAHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIIJICKHUCJIOTO ra3a)

2.5

IMPOBOAWTL PCAKIHU, MOATBCPKAAIOIINC KauyeCTBEHHBI COCTaB
PAa3JIMUIHBIX BCHICCTB: pPACIIO3HABATL OIIBITHBIM HYTeM XJiopuna-,

Opomua, uoaMa, KapOoHaT, Qocdar, cuiIMKar, cyiabdar,




TUAPOKCUAUOHBI, KATUOHBI aMMOHMUS, MOHbBI U3YUCHHBIX MCTAJJIOB,

IIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

3 ITo Teme: «XuMus U OKpyKaroIast cpeaar
31 pacKpbIBaTh CMBICI OCHOBHBIX XHMMM4YecKuMX mnoHstuii: IIJK
' BEILECTBA; KOPPO3Us METAIIIIOB
IPUMEHSTh OCHOBHBIE OIEPAIMM MBICIUTENBHON JESTENIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, O0OOOIIEHHE, CHUCTEeMATHU3aIUIO,
3.9 BBISIBJIEHHE TPUYMHHO-CIEACTBEHHBIX CBA3€H — A1 U3y4yeHUs

CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIUH; €CTECTBEHHOHAYYHbIE
METOJIbI TIO3HAHMUSI — HaOIOJIEHWe, W3MEPEHHE, MOJEIMPOBaHUE,

9KCIEPUMEHT (pEaJbHbIA U MBICJICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaHI)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMUM B KW3HU 4YEIOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3HUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHE

BCIICCTB

1.2

ITonarue o METOJaX IIO3HAHHUI B XHMHU. Yucteie B€IIECTBA MU CMECCH.

Crioco0sI pazneneHus cMmecen

1.3

ATOMBEI H© MOJICKYJIBI. XumMnueckre dieMeHTH.. CHMBOJIBI XHUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunyeckas popMyna. BalneHTHOCTh aTOMOB XUMHUYECKHX IEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTraBa  BemiecTB.  OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoOJIEKyNsApHas Mmacca. MaccoBasg 10 XMMHYECKOTO

9JIEMCHTAa B COCAMHCHNU

1.5

KonunuectBo BemiectBa. Mousib. MossipHass macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YMcia CTPYKTYPHBIX €AMHMII BeulecTBa. Pacuérel mo Qopmynam

XUMHNYCCKHX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUUECKHUE ABJICHUS. XUMHUUYECKasi peakius U e€ mpU3HaKu.
3aKOH  COXpaHEHHs  MacChl  BEHIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  XuUMHYECKUX  peakuuid  (COCAMHEHHUS,  Pa3JIOKEHHUS,

3aMelIeHus, 0OMeHa)

1.7

XUMUYECKUH OSKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TOCYIoH, ¢
npaBwiaMd  paboTel B JlabopaTopuu U npuéMamMu  oOpamieHus ¢
1a00paTOPHBIM 000PYIOBAHUEM, U3YUCHHE U OMUCAHUE (PU3NUECKIX CBONCTB
00pa31l0B HEOPraHWMYECKUX BEIIECTB, HAOMOAeHHE (HU3NUECKUX (TIaBIeHUE
BOCKa, TastHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHACHCALMS
BOJbI) U XMUMHUYECKUX (TOPEHHUE CBEUH, MPOKATMBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICIICTBIE MeNla C KHUCJIOTOW) SIBICHHM, HAOMIOJCHHE M OIMHUCaHUE
NPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakuuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOW KHUCJIOTBI C XJIOPHIOM Oapusi, pas3oKeHHe

ruapokcuaa wmeau(ll) mpu HarpeBaHwm, B3aUMOJEHCTBHE JKele3a C




pactBopom conu memu(ll), m3ydeHuwe crocoOoB pasnenceHus cmecedt (c
IIOMOIIIBIO Mar’sura, q)HHBTpOBaHI/Ie, BBITIApHUBAHUC, JUCTHUILIIIALINA,
xpomatorpadusi), MpoBeIeHNE OYNCTKH MMOBAPCHHOW COJIM, HAONIOJICHUE U
ONHCAaHWE pPE3YyJIbTATOB TPOBEICHHUS OIbBITa, WILIIOCTPHUPYIOMIETO 3aKOH

COXPAHEHHUS MacChl, CO3AaHNUE MOJIEIEH MOJIEKYI (LIIapOCTEPHKHEBBIX)

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anemeHT u mpoctoe
BemiecTBo. HaxoxkmeHne Kucaopoaa B MpUpoje, PU3NIECKUe U XUMHUIECKUE
cBoiicTBa (peakuuu ropenust). Okcunpl. [Ipumenenune kucinopoaa. CrnocoObl
MOJTydeHHs KUCIIOpoJia B J1a0OpaTOpHM M IpOMBINUIEHHOCTH. Kpyrosopor

KHcopoa B mpupoae. O30H — alyIoTponHasi MoAU(UKaLIMS KUCIOpoJa

2.2

TemnoBoil 3¢ dekT xuMHUecKON peaklInH, TEPMOXHUMHYECKUE YypaBHEHUS,
9K30- ¥ DHIOTEPMUYECKUE PEaKIHU. TOIIMBO: yroiab U METaH. 3arps3HCHHE

BO3/yXa, YCWJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOsI

2.3

Bonmopon — snemeHT n npocroe BemecTBo. Haxoxnenne Bogopoaa B MpUPOJIE,
¢u3nueckre M XUMHUYECKHE CBOICTBA, NMPUMEHEHHE, CIOCOObI MOTy4eHHS.

Kuciote! 1 conu

2.4

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBopuTenb. PacTBOpHI.
HacelimienHble 1 HeHachIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi [1oji1 BellecTBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Poss pacTBOpOB B MpHUpPOJE U B KU3HU yesnoBeka. KpyroBopot
BOAbl B MpHUpOAE. 3arpsi3HEeHuEe MNPUPOAHBIX BoJ. OXxpaHa M OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmueckux coenuHeHuit. Oxcuapl. Knaccudukarmys
OKCHJOB: coJjieoOpa3yroniue (OCHOBHbIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecolieoOpazyromue. Homenknarypa okcuaoB. @u3nyeckue U XUMHUYECKHE

CBOMCTBA OKCHUJIOB. HOJ’Iy‘IeHI/Ie OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPAaCTBOPHMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. @U3MYECKHE U XUMHUYECKUE

CBOMCTBA OCHOBaHUM. [lorydeHne ocHOBaHMM

2.8

Kucnotel. Knaccuduxanus xucrnor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHE cBo¥icTBa KuciIOT. Psan aktuBHoctn MetasuioB H.H. BbexeroBa.

HonyquI/Ie KHUCJIOT




2.9

Conu. Homenknarypa cosieid. @u3nueckue U XMMUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coien

2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ
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XHWMHUYECKUN OKCIEPUMEHT: KAdeCTBEHHOE OIPEACIICHHE COICP/KAHUS
KHCJIOpOJia B BO3MyXe, MOJIydeHUE, cCOOMpaHHe, pacliO3HABAaHUE U U3yUCHHE
CBOMCTB KUCJIOPOJa, Ha0JII0IeHUE B3aUMOJECHCTBUS BELIECTB C KUCIOPOJAOM U
yCJIOBUSI BOSHUKHOBEHUS U IPEKpaLIeHUs] ropeHus (1okapa), 03HaKOMJICHUE
c oOpa3laMu OKCHIOB M OINKCAaHUE UX CBOWCTB, NOJy4YyeHHE, COOMpPAHUE,
pacro3HaBaHUe U W3Y4YE€HHE CBOMCTB BOJOpPOAA (TOpEHHUE), B3aUMOJEHUCTBHE
BOJIOpOJIa C OKCHJIOM meau(ll) (BO3MOXHO HCIIOJIb30BaHNE
BHJICOMATEpPHAJIOB), HAOMIOACHUE OO0pa3ll0B BEHIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C  pa3IMYHOU
pacTBOPUMOCTBIO, TPUTOTOBJIIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE PacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJbI C METAJNIAMHU
(matpueM u KanmbliieM) (BO3MOXKHO WCIOJb30BaHUE BHUICOMATEPUATIOB),
OTpeJieNieHue PacTBOPOB KUCJIOT M IIEJoYell ¢ MOMOIIbI0 HHAWKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB,
HaOO/IeHNe W3MEHEHHS OKpacKM HHAMKATOPOB B pacTBOpax KHCIOT U
mnienouei, n3ydeHue B3aumoaencteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHUCJIOT C MeTajllaMd, peakUuid HelTpaiau3anuu, TI[oIydYeHne
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeTajula JAPYyruM U3
pacTBopa COJIM, pellleHne dKCIePUMEHTANbHBIX 3a7a4d 1o TeMe «Baxueiimue

KJIaCCbl HCOPIraHUYCCKHUX CO@I[I/IHCHI/II\/'I»

[Tepuonuueckuii 3akon u [leproauueckas cuctemMa XUMHUYECKHX 3JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIMHU

3.1

[lepBpie MOMBITKM KIACCH(PHUKAIMU XUMHUYECKUX 3leMeHTOB. [lonstue o
IPYIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbI,
TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphle 00pa3zyroT am¢oTepHbIC

OKCUIBI U TUAPOKCHUIBI

3.2

[lepuoanueckuii 3akoH. Ilepuoanyeckas cucTeMa XUMUYECKHUX AIIEMEHTOB
.M. MenneneeBa. KopoTkomepuoaHas M UIMHHONEpUOIHAs (QOPMBI
[lepuonnueckort cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynnel. OU3NUECKUN CMBICT MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA




3.3

Crpoenue aromoB. CocTtaB aToMHbIX sifiep. M3oTonbl. Dnexrponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTroMOB TeEpBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuoguueckoit cucremsl .. MenzeneeBa. XapakTepucTuka XUMUYECKOTO

3JIEMEHTA 1O €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUSl pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO IpynIaM M IEpUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB JUISl pa3BUTHS HAayku W npakTuku. (.M. MenaeneeB — y4€Hblii u

IpakJIaHUH

3.5

Xumndeckasi cBa3b. KoBaneHTHas (TOJisipHAsT W HEMOJSpPHAsi) CBSA3b.

SHGKTPOOTPI/HIaTGJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

CreneHb OKHCJICHHA. OKHCIUTEIIFHOBOCCTAHOBUTEIIHHEIC pEaKIuu.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHI. OKHUCIUTEIIM U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: H3yuyeHHEe O0O0pa3loB BEHIECTB METANIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHJA LWHKA C PACTBOPAMM KHCIOT U
LIeJI04Y€el, TPOBEACHHE OIBITOB, WILTFOCTPUPYIOIIHUX MPUMEPBI OKUCITUTEIBHO -

BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakluu pa3iokKeHHsl, COSTUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKusl. HOBTOpeHI/IC

1.1

HepI/IO,Z[I/I‘IeCKI/Iﬁ 3aKOH. HepHoanecxa}I CHCTEMAa XHUMHWUYCCKHUX JJIEMCHTOB
I[I/I Menaeneena. CTpOCHI/IC aTOMOB. 3aKOHOMepHOCTI/I B MH3MCHCHHU
CBOMCTB XMMHUYECKUX DJIEMEHTOB IICPBLIX TpéX Mepuoa0B, Kalinuid, KaJIblUA U
nux COCIMHEHU U B COOTBCTCTBHUH C IIOJIOKCHHUEM 3JICMCHTOB B

HepnonnquKoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XUMHWYECKON CBsI3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIeCTBa OT THUIA KpHCTaHHquCKOﬁ
peHléTKI/I M BHJa XHUMHYECKOM CBSI3H. KﬂaCCI/Iq)I/IKaI_II/I}I U HOMCHKIJIATYypa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaSI 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCHICCTB, OTHOCAIIUXCA K Pa3IMYHBIM KJIaCCaM HCOPIraHUYCCKHUX

COe,Z[I/IHeHI/II‘/’I, IFCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccn(bmcauml XUMHWYCCKUX peaKuHﬁ IO pa3JIMYHBIM IIPU3HAKAM (HO qucity




U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEMJIOBOMY 3P QeKTy, 1Mo
U3MEHEHHUIO CTEIICHEN OKHUCICHUS XUMHYECKUX DJICMCHTOB, II0 06paTI/IMOCTI/I,
M0 YYacTHIO Karajau3aropa). OK30- M SHAOTEPMUUYECKHE PEaKLUH,

TCPMOXUMHUYCCKUC YPABHCHUA. Ilousrue o CKOpPOCTH XUMHYCCKOMN pCaKkuuun

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTE€HHBIX M TE€TEPOreHHBIX peakuusax. I[loHATHE O XUMHYECKOM
paBHOBecHM. DaKTOPBI, BIMAIOINIME HAa CKOPOCTh XMMHYECKOM PpEaKUUU U

IMOJIOKCHUEC XUMHUYCCKOTI'O paBHOBECH A

1.5

OKHCANTENbHO-BOCCTAHOBUTENbHBIE  pEaKlUu,  3JIEKTPOHHBIM  OamaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKUHUA C HCIOJIB30BAHUEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopust INEKTPOIUTUYECKON TUCCOLUALMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonpl, aHnoHbl. MeXaHW3M JTUCCOIMAIIMM BEIIECTB C Pa3IMYHBIMU
BUOaMHA xuMmnudeckoil cBs3u. Cremenp muccormarmi. CuinpHble W cialOblie
ANEeKTPONUTHI. Peakunyn HMOHHOrO oOMeHa. YCIIOBUSI NPOTEKAaHUs pPeaKIMi
WOHHOTO OOMEHA, TIOJIHBIE M COKpalI¢HHBbIC MOHHBIC YPaBHEHHUS pPEaKIUH.
CBoiiCTBa KHCJOT, OCHOBAaHMH M COJISMW B CBETE€ TIPEACTABICHHH 00
ANIEKTPOJUTUYECKONW Juccoruanuu. KadecTBeHHBIE peaKIuu Ha HWOHBL

[TonsiTue o ruapoIU3€e coJieit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPHUCTaIMYECKUX
pPEeIETOK HEOPraHUYECKUX BEILIECTB — METAUIOB M HEMETauioB (rpadura u
ayMasa), CJIOXKHBIX BEIIECTB (XJIOpHJAa HATpPHUA); UCCIIEIOBAaHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH peakUuuh OT BO3JIEHCTBUS PaA3TUYHBIX (HaKTOPOB;
UCCIIEJIOBAaHHE  3JIEKTPOIMPOBOJAHOCTH  PacTBOPOB  BEUIECTB, Ipoliecca
JUCCOLIMAIIMU  KUCJIOT, WIeJo4Yed U coieidl (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); IPOBEJCHUE OIMBITOB, WUIIOCTPUPYIOUIUX MPU3HAKU
NPOTEKaHUs peakuii MOHHOTO oOMeHa (0Opa3oBaHME OCa/Ka, BBIJICICHUE
raza, o0Opa3oBaHHWE BOJbl); OIBITOB, WJUIIOCTPUPYIOIIUX  MPUMEPHI
OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIX peakuuit (ropenue, peakuuu
pa3loXKEeHUs,, COCTUHEHMsI); pacro3HaBaHUE HEOPraHWYECKUX BEIIEeCTB C
MOMOIIIbI0 KAUE€CTBEHHBIX PEAKLIM HAa MOHBI, PELICHUE 3KCIEPUMEHTAIbHBIX

3aaa4

Hemertannsl 1 uX coeIMHEHUS

2.1

061_1_[351 XapaKTCpUCTUKAa TaJIOT'CHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,




XapakTepHble cTerneHu okucienus. CrpoeHue u (U3HUECKHE CBOWMCTBA
MPOCTBIX BEHIECTB — rajoreHoB. XUMHUYECKHE CBOWCTBA Ha MpUMEpE XJopa
(B3auMozelicTBHE ¢ METaJUIaM{, HEMETaJJIaMH, 1el04amMu). XJI0OPOBOJOPOI.
Consgnas KHCJIOTa, XHMHUYCCKHEC CBOfICTBa, MOJIydCHUE, IIPHUMCHCHUC.
JelictBue xJiopa ¥ XJIOPOBOJOPOJA HAa OPraHU3M 4YeJoBeKa. Baxueinmue

XJIOPUABI U KX HAXOXICHUC B IPUPOJLC

2.2

O6mas xapaxkrtepuctuka 3ieMeHToB VIA-rpynnsl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrpoeHue U (pusnMveckue
CBOMCTBAa TPOCTBIX BEIIECTB — KHUCIOpoJa M cepbl. AJUIOTPONHBIE
MOAM(UKAIIMK KUCIOpoJa M cepbl. XHUMHUUYECKHE CBOMCTBA  CEpBI.
CepoBonopos, cTpoeHue, (pu3MdYecKkue U XUMHUYECKHe CBOMCTBA. OKCHIBI
Cepbl KaK MPeICTaBUTENN KHUCIOTHBIX OKCUJIOB. CepHas KHCI0Ta, (pusnueckue
W XHMHYECKHE CBOWCTBa (0OIIMe Kak TPEACTaBUTENsS Kiacca KUCIOT |
cnenuduueckue).  XMMUYECKHE  peakluH,  JeKalue B OCHOBE
MIPOMBIIIIJIEHHOTO crocoba moyydyeHus: cepHoil kucnotsl. [Ipumenenue. Conu
CEepHOM KHCJIOTHI, KauyecTBEHHas peakuus Ha cyiabpaT-uoH. Haxoxnenue
Cephl U €€ COCMHEHUI B MPUPOJE. XUMHUECKOE 3arpsA3HEHUE OKPYXKaIOIIEH
Cpeabl COEQUHEHUSMH cepbl (KHUCIOTHBIE NOXKIW, 3arpsA3HEHUE BO3JyXa U

BOJIOEMOB), CITIOCOOBI €ro MPEeA0TBPAICHUS

2.3

OO6mras xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIC CTENCHW OKHCICHHSA. A30T, paclpoCTpaHCHHE B
npupoze, (QHU3MYECKUEe W XUMHUYECKHE CBoicTBa. KpyroBopor azora B
npupojge. AMMHAK, ero (pU3NYECKUe U XUMUYECKUE CBOWMCTBA, TMOIyYCHUE U
npumeHerre. Coiu aMMOHUS, WX (U3WYECKHEe M XHUMHYECKHE CBOWCTBA,
npuMeHeHne. KadyecTBeHHas peakiusi Ha MOHbI aMMOHUs. A30THAsl KUCIIOTa,
e€ monyueHue, (QUMYECKHUE W XUMHUYECKHE CBOMCTBa (0OIIME Kak
NpeCTaBUTENIs Klacca KUCIIOT U crienududeckue). Vicnoap3oBaHne HUTPATOB
U COJIcH aMMOHHUSI B KayeCTBE MHUHEPAJIbHBIX YAOOpeHH. XHMHUYECKOE
3arpsi3HCHUE OKPYXKAIOIICH Cpelbl COSAMHEHUSIMH a30Ta (KHCIOTHBIC TOMKIH,

3arpsA3HCHUEC BO3J1yXa, ITOYBLI U BO)IOéMOB)

2.4

docdop, amnorponHsie MogupuKanuu pochopa, GU3NUYEcKue U XUMUIECKUE
cBoiictBa. Oxcun dochopa(V) u dochopHas kucnora, QuU3MUECKHEe U
XMMHYECKHe CBOWCTBa, mosyyeHue. Mcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAIbHbIX YI00peHHit

2.5

OO6miast xapakTepuctuka 31eMeHTOB |VA-rpynnsl. OcoO€HHOCTH CTPOEHUs




aTOMOB, XapaKTEepPHbIE CTENEHW OKHCICHHA. YTJIEpPOJ, aUIOTPOIHbIE
MOAU(DUKAIIK, PACIPOCTpAaHEHHE B TpUpoJe, (HU3NUYECKUEe U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepoaa B npupoje. OKcusl yriiepoa,
X (U3NYECKUe M XMMUYECKHE CBOWCTBA, JACHWCTBHE HA JKUBBIC OPTraHU3MBI,
NOJlydeHWe W TPUMEHEHHE. OKOJIOTHYECKHe TMpOOIEeMbl, CBS3aHHBIE C
okcuzmom yrinepoxa(lV); rumoresa TI00aTBPHOTO TOTEIUICHHUS KIUMATa;
NapHUKOBBIA 3 ¢eKT. YrompHas KHCIOTa W €€ COiH, UX (U3HYECKHe |
XHMHYECKHE CBOMCTBA, MOJydeHHE U puMeHenune. KadecTBeHHas peakiust Ha
kapOoHaT-uoHbl. HMcmonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,

IMPOMBIINIJIICHHOCTH U CCIIbCKOM XO03sICTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUAX
yriepojga (MeTaH, 3TaH, JTWJIEH, AlETWIEH, 3TaHOJI, TIUIEPUH, YKCYCHas
kucnota). MIx coctaB m xummuueckoe crpoeHue. [lonste o Ouonornuecku
BAXKHBIX BEILIECTBAX: JKUpPax, Oelkax, YriaeBoJax — M HX POJU B KU3HU
yeloBeKka. MarepuaibHOe €IUHCTBO OPraHMYeCKUX U HEOPraHWYecKHX

CoeqUHEHNN

2.7

Kpemuwnii, ero ¢usndeckue ¥ XHMHYECKHE CBOWCTBa, TOJyde€HUE |
npumeHenue. CoenuHeHust kpeMHusi B npupoge. OOuiue npeacraBieHus 00
okcune kpemuus(1V) u kpemuueBoit kucinore. CHIUKATHI, KX HCTOJIb30BaHUE
B ObITYy, MeAMIMHE, MPOMBIIUJICHHOCTH. BaxkHelue CTpOUTENbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. [Ipobiemsr
0€30MacHOTO HCMOJIb30BAHUSI CTPOUTEIBHBIX MaTEpUANOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMUYECKUHN SKCIIEPUMEHT: M3ydeHHE 00pa3lioB HEOPraHWYEeCKUX BEIIECTB,
CBOMCTB COJISIHOM KHCIIOTBI; IPOBEICHUE KaueCTBEHHBIX PEaKIUil Ha XJIOPHI-
MOHBl U HAONIOJICHWE MPHU3HAKOB HMX MPOTEKaHUsS; OMbBITHL, OTPaKAIOIIHE
¢uznueckue W XUMHYECKHE CBOWCTBA TallOTEHOB W WX COEAMHEHUU
(BO3MOKHO HCIIOJIB30BaHHE BUICOMATEPUANIOB); O3HAKOMIIEHHE ¢ 0Opa3laMu
XJIOpUJIOB (TaJOT€HUIOB); O3HAKOMJIEHHE ¢ oOpa3uamMu ceppl U €
COeIMHEHUSIMU (BO3MOHO HCIOJIh30BAaHUE BHUICOMATEPHAIIOB); HAOIIOICHNE
mpolecca 00yrfMBaHus caxapa IMoJ JeHCTBHEM KOHIEHTPUPOBAHHOM cepHOU
KUCJIOTHI; U3y4YeHUE XMMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI,
NMPOBEJICHHE KAueCTBEHHOW peakiuu Ha CyibhaT-uOH U HaOIroAeHue
MpU3HaKa e€ MpOTeKaHUs; 03HAKOMJICHHE ¢ (U3NYECKUMU CBOMCTBAMH a30Ta,

¢docdopa 1 UX coeAMHEHUN (BO3MOXHO HCIIOIH30BAHUE BUICOMATEPHUATIOB),




oOpasmamMu a30THBIX U (OocHOpHBIX YHOOpEHMIi; MOJy4eHue, coOHupaHue,
pacro3HaBaHUE M M3YyYEHHUE CBOICTB aMMHaKa; IIPOBEJCHHE Kaue€CTBEHHBIX
peakumii Ha WOH aMMOHHUS W ¢ochaT-uOH W H3YUYEHUE MPHU3HAKOB UX
IIPOTEKAHUs, B3aUMOJCUCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C
Meblo (BO3MOXKHO HCIIOJIb30BAHUE BMJIEOMATEPUANIOB); M3YUYEHHUE MOJIENEH
KPUCTAUIMUECKUX PEImIETOK aiMasa, rpadura, QyiepeHa; 03HAKOMIICHHE C
IIPOIECCOM aJICOPOIMH PACTBOPEHHBIX BEIICCTB AKTHBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM IPOTUBOrasa; IOJIyd€eHUE, COOMpaHue, pacro3HaBaHUE U
M3Y4YE€HHE CBOMCTB YIJIEKHUCIIOTO ra3a; MPOBeIeHUE KaUeCTBEHHBIX PEaKIUil Ha
KapOOHaT- W CWIMKaT-MOHbl M M3Y4YEHHE IMPU3HAKOB MX IPOTEKAHMUS,
O03HAKOMJICHHE C MPOAYKIHMEW CHJIMKATHOM IIPOMBIIUICHHOCTH; PEIICHUE
SKCIEPUMEHTAJbHBIX 3a7ad Mo Teme «Baxuelue HeMeTamasl M UX

COCITMHEHU S

Merannsl 1 ux COCIMHCHUA

3.1

OO01rast xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUH
nx nonoxeHusa B Ilepuonnueckoil cucreme XMMHUYECKHX 31eMeHTOB J[.M.
MenneneeBa u crTpoeHusi atomMoB. CTpoeHue MeTaioB. MeTramindyeckas
CBA3b M METAJUIMYECKas KPUCTAJUIMYECKAs PEMETKa. DICKTPOXUMHUYECKUN

A HANPSHKEHU METAJIOB

3.2

dusnyeckne W XUMHUYECKHE CBoOiicTBa MertayuioB. OOmme crocoObl
noJy4eHusl MeTayioB. [loHATHE O KOPPO3WHM METaUIOB, OCHOBHBIE CIOCOOBI
3aMThl UX OT Koppo3uu. CIuiaBbl (CTalb, YyT'yH, AOPATIOMUHUN, OpOH3a) U

HUX IIPUMCHCHUC B 6I)ITy H IIPOMBIIIIJICHHOCTHU

3.3

[lenouynsie MeTaibl: nosnokenue B [lepuonuyeckoil cucteMe XMMHUYECKHX
anemeHnToB [I.M1. MenneneeBa; cTpoeHrEe X aTOMOB; HAX0XKACHUE B IPUPOJIE.
Ou3nyecKkue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHAbI
U TUIAPOKCUIBl HAaTpusi U Kaius. [IpuMeHeHHe IIeJTOYHBIX METalIoB M UX

COEIMHEHUN

3.4

Illenoyno3eMenbHbIE METAJIBI MarHdii W KajJdbLMH: IIOJOKEHHE B
[lepuonnueckort cucreme xumuueckux dieMmeHToB JI.W. Menneneesa;
CTPOEHHE UX aTOMOB; HaxOxKJAcHUE B npupoje. OPU3NYECKUE U XUMUYECKUE
CBOWMCTBA MarHusi W KaJbliusgd. BakHeWIIHe COCTUHEHUS KalbIUs (OKCHII,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AJIIOMUHHN: TIOJIOXKEHHE B Hepno;u/lqecxoﬁ CUCTCEMC XUMHNYCCKHX JJICMCHTOB

I[I/I MeHz[eneeBa; CTPOCHUC aTOMa; HAXOXKJACHHUC B IPUPOIC. duznyecKue u




XMMUYECKAE CBOMCTBa amfoMuHUs. AMQOTEpHBIE CBOICTBA OKCHIA W

TUAPOKCUJIA ATFOMUHUS

3.6

Kene3o: nosoxxenue B llepmoanyeckord CUCTEME XUMHUYECKUX AJIEMEHTOB
J.1. Menneneesa; CTpO€HHE aTOMa; HAXO0XKJACHHUE B Ipupoje. dusnyeckue u
XMMHUECKHE CBOMCTBA jxene3a. Okcuapl, rufpokcuasl U conu skenesa(ll) u

xene3a(lll), ux cocras, cBoWicTBA U MOTYyYCHUE

3.7

XUMUYECKUN SKCIEPUMEHT: O3HaKOMJIEHHE C 00pa3llaMH METauloB U
CIUIaBOB, MX (PU3MUECKUMH CBOWCTBAMH; MU3YYCHHE DPE3YIbTATOB KOPPO3HUH
METaJUIOB (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHUSl OKCHJA KaJbllMsi W HATpUsl C BOJOW (BO3MOKHO
WCIIOJIb30BAHNE BHJICOMATEPUAIIOB); MCCIIETOBAHUE CBOWCTB JKECTKON BOIBI;
mpolecca TOpeHUsl XKeje3a B KHUCIOpojae (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB); TPU3HAKOB IPOTEKAHUSI KAUECTBEHHBIX PEAKIINI Ha HOHBI
(MarHusi, Kanuelus, amroMuHus, nuaka, xenesa(ll) u xenesa(lll), memu(ll);
HaOJIO/IGCHUE H ONKCAaHWE TIPOIECCOB OKpAIIMBAaHUS TUIAMEHH HWOHaAMHU
HaATpUsl, Kausl W Kaublus (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPHAIIOB);
HCClleIoBaHUE aM(pOTEPHBIX CBOMCTB I'MAPOKCHIA ATIOMHUHMS M THAPOKCHIA
LIMHKA; peIIeHNe YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHelne Meranisl

1 UX COCIUHCHU)

XUMUS 1 OKpYXarolias cpeia

4.1

Hosrie MaT€puajibl U TEXHOJIOIUH. BCH_ICCTBa U MaTc€purajibl B HOBCGHHGBHOﬁ
JKU3HHM YeJIOBEKa. XHUMHSI U 310POBEE. be3onacHoe ncroip30BaHNe BCIIECTB U
XUMHNYCCKHX peaKHI/Iﬁ B 6I)ITy. HepBaﬂ IoOMOIIb IIPpU XUMHUYCCKUX OXKOrax u

OTpaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMUECKOM  I'PAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHUE
okpyxatomeid cpensl IIJIK. Ponp XumMuuM B pelIEHHHM 53KOJIOTMYECKHX
npo6ueM. [IpuposHbie UCTOYHUKU YIIIEBOJOPOAOB (YTOjb, MPUPOAHBIN ras,

He(Th), MPOTYKTHI UX NEPepabOTKU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: H3YYCHUC O6p33].IOB MaTcpualioB (CTCKJ'IO,

CIIJIaBbI MCTAJJIOB, ITIOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOI
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O T03HABAEMOCTH SIBJICHUH NPUPOJIbl, NMOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHMUYECKON HayKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIIel KyJIbTypbhl U MPAKTUYECKOU
NEeATeNbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOIO OOLIECTBA;

IIOHUMAaHHUEC MECTa XUMUU CPCIU NPYTUX €CCTCCTBCHHBIX HAYK

1.2

0 HAy4YHBIX MCTOJaX IMO3HAHNWA, B TOM YHCJIC DKCIICPUMECHTAJIbHBIX U
TCOPETUYCCKHUX MCETOJaX HUCCICAOBAHUSA BCHICCTB H HU3YUCHUA
XUMHNYECKHUX peaxunﬁ; YMCHHUE HCIOJB30BaThb MOACIU A

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATEHON IEeITETLHOCTH, CBA3aHHBIX C XUMHEH
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JTOCTH)KCHUSX
XUMUYECKON HAayKH, YTO IMMO3BOJUT OOYYArOIIUMCSl pacCMaTpPHBATh
XUMHUI0O Kak cdepy cBoedl Oyaymed mnpodeccrnoHaabHOM
NESITEeNbHOCTH ¥ CHIeJIaTh OCO3HAHHBIM BBIOOP XHMHUHU Kak
npo(WIBHOTO TpEeaMeTa NpH Tepexoje Ha YPOBEHb CPEIHETO

o01ero o6pa3oBaHus

Bnagenue cucreMoi XHMMHUYECKHUX 3HaHUU H YMCHHC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3H8.HPII>1, KOTOpas BKIOYACT:

2.1

BO)XHEHIINE XUMUYECKUE IOHATUS: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CI0KHOE BELIECTBO, OHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTEIBHBIE AaTOMHAasi U MOJIEKYJSIpHAs
MAaccChbl, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca, MOJISPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJIb (CPEIHss), XUMHUYECKas
peakuys, peaklUuu COCIUHEHHUS, PEaKLUH DPA3JIOKEHUS, PEAKLHU
3aMellleHHs], Peaku OOMEHa, TEeTUIOBOM 3((eKT peakiuu, K30- U
9HAOTEPMHUUECKUE PEAKIIMH, PACTBOP, MAaccOBasi JOJsI XUMUYECKOTO

2JICMCHTA B COCANMHCHNH, MacCCOBad HOOJII W  NPOLCHTHAasA




KOHIICHTpAaLKs BEUIECTBA B PACTBOPE, AP0 aTOMa, JIIEKTPOHHBIN
CIIO aToMa, aTOMHas OpOuTanb, pajuyC aroMa, BaJEHTHOCTS,
CTEICHb OKHUCIICHUS, XMMHMYECKAsl CBA3b, DJICKTPOOTPULATEIIBHOCTD,
NOJIApHAs M HENOJSPHAs KOBAJIECHTHAs CBsA3b, MOHHAs CBS3b,
MeTaJUIMYeCKasl CBSA3b, KpUCTAIMYECKasl pelI€TKa (aTOMHasl, MOHHAs,
MeTaJUIMYeCKasl, MOJIEKYJIIpHasl), NOH, KaTUOH, AaHUOH, JIEKTPOJIUT U
HEDJICKTPOJIUT, HJICKTPOJIUTUYECKAs TUCCOLMALUSA, PEAKLIUA HOHHOTO
00MeHa, OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, OKUCIUTENIb 1
BOCCTAHOBHTENb, OKHCICHHE M BOCCTAHOBIICHHME, DIIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHUMblE pEaKIHH,
CKOPOCTb XUMHYECKOW peakimu, karamuszarop, IIJIK, koppo3zus

METaII0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAaHEHUS MacChl,
nepuoanueckuid 3akoH J[.MI. MeHneneeBa, 3aKOH MOCTOSIHCTBA

coCTaBa, 3aKOH ABOTajJipo

2.3

TEOPUM  XUMHUH:  ATOMHO-MOJIEKYJIIpHas  TEOpHs,  TEOpHs

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TPaBWIBHO WCIOJIb30BaTh W3YyYCHHBIE BEUIECTBA H
MaTepuasibl (B TOM YHCIIe MHHEpalbHbIE yIOOPEHUs, METaJUIbl U
CIUIaBbI, TIPOJYKTHI  MEpPepabOTKU  IMPHPOJTHBIX HCTOYHUKOB
YII€BOI0OPOJOB (YIJIsl, MPUPOIHOTO raza, HedTH) B OBITY, CEITLCKOM
XO3SICTBE, HAa MPOM3BOJICTBE M IOHMMAaHHE 3HAYCHUS IHKHPOB,
OClKOB,  YIJIEBOJOB  JUIi  OpraHM3Ma  YeJlOBEKa;  YMEHHUE
IPOTHO3UPOBATh BIIMSHUE BEHISCTB M XUMHUYECKUX IMPOIECCOB Ha

OpraHu3M 4YCJIOBCKA U OKPYIKAIOLIYIO IPUPOJHYIO CPEAY

3.2

YMCHHUEC UHTCIPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMU APYIHUX

y‘le6HLIX npeaMcETOB

3.3

HaJIM4Ke OMbITa paboThl C PA3IMUYHBIMU UCTOYHUKAMU UH(POPMALIUU
0 XMMUM (HaydyHas U HAy4YHO-TIONMYJISpHas JUTeparypa, CIOBapH,

CIIPaBOYHHMKH, HTHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
MMpeBpalliICHUAX W  [MPAKTHYCCKOM MMPUMCHCHHUU H  yYMCHHUC

HCII0JB30BaTh €€ JJIsd peicHus y‘Ie6HO-H03HaBaTCJ'IBHBIX 3aaa4




BJIaI[eHI/Ie OCHOBAaMH MOHSITHUMHOIO arrmapara U1 CHUMBOJIMYCCKOIO

S3bIKa XUMHH JIJIS1 COCTaBJICHUsS (pOpMy HEOPraHUYECKUX BEIIECTB,

4 YPaBHEHUM  XUMUYECKHX DPEaKUUW; OCHOBAMH XUMHUYECKOU
HoMeHkiIatypsl (IUPAC u TpuBnanbHOi)
YMeHne oObSACHATH CBSI3b MOJIOKEHUS deMeHTa B Ileproamueckoii
CUCTEME C YHUCJIOBBIMM XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB

5 XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, OOIIee YHuCIo
AJIEKTPOHOB), PACHPEICIIEHUEM 3JIEKTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX NEPUOJIOB, KAJUS U KAJIbLIUS
IIpencraBinenne O  NEPUOAMYECKONM  3aBUCHUMOCTH  CBOMCTB
XMUMHYECKUX 3JIEMEHTOB (pammyc aToMma,

6 ANEKTPOOTPHUIIATENBHOCTD), MPOCTBIX M CIIOXKHBIX BELIECTB OT
MOJIOKeHUsI 37eMeHToB B llepuoanueckoil cucreme (B MalbIx
MepuoJax M TJIABHBIX MOJTPYIIax) M 3JIEKTPOHHOTO CTPOCHHS
aToma

7 YMeHue knaccupuIimpoBaTh:

7.1 XUMHYECKHE AJIEMEHTBI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BaJICHTHOCTh U CTENEHb OKUCICHHSI XUMHUYECKUX JIEMEHTOB, 3apsij

' HMOHA

8.9 BUJ XUMUYECKOM CBSI3M M THUIl KPUCTAJUIMUECKON CTPYKTYpHI B

' COEIMHEHUSIX

83 XapakTep cpeabl B BOJHBIX pacTBOpax BemecTB (KUCIOT,

. OCHOBaHUM)

8.4 OKHUCJIMTEb U BOCCTAHOBUTEIh

9 YMeHue xapakTepu30BaTh (pU3NUYECKUe U XMMHUYECKHE CBOMCTRA!
HPOCTBIX BEWIECTB (KUCIOPOJ, O30H, BOAOPOJ, TrpaduT, anmas,

9.1 KpeMHHUH, a30T, ¢ochop, cepa, XJIop, HATPUH, KaJIWH, MarHWi,
KaJIbIIUHA, aJTFOMHHHH, KEJIe30)

9.9 CIIOXHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOpPOB (BOJa,

aMMHUakK, XJIOpPOBOAOPOA, CEPOBOIAOPOA, OKCHUABI U THAPOKCHABI




metaiioB |-IIA rpynn, amomunus, meau (1), uunka, xenesa (Il u
I11), okcuasr yrnepona (Il u 1V), xpemuus (1V), azora u docdopa
(1 u V), cepot (IV u VI), cepaucras, cepHasi, a30THCTas1, a30THas,

(docdopHas, yroiapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MPOTHO3UPOBATh M  XapaKTepHU30BaTh CBOKCTBAa BEIIECTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHHA, IPUMCHCHHNEC BCIICCTB B

%3 3aBHCHUMOCTH OT WX CBOHCTB, BO3MOXHOCTh HPOTEKAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue CoCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHUS PEaKIUH,
B TOM YHCJIE:
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIHbHO-BOCCTAHOBUTENBHBIX PEAKINIl
10.3 WLUTIOCTPUPYIOIIUX XUMHUYECKAE CBONCTBA M3YYCHHBIX KIIACCOB
' (Tpymnm) HEOPraHUYECKUX BEIECTB
10.4 MTOATBEPIKTAIONUX TCHETHUECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHne BIUUCIATH (IPOBOIUTE PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYISIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
' MaccOBYIO JIOJIF0O XMMHUYECKOTO JIEMEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEILIECTBA U €ro Maccy, 00beM Ia3oB
114 [0 ypPaBHEHUSM XHMHYECKUX PEAKIUI U HAXOAUTh KOJIMYECTBO
' BellecTBa, 00bEM U Maccy peareHToOB WIH MPOAYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMHd  HAy4YHOrO TO3HaHWs (HaOio/eHue,
" U3MEpEeHHe, OKCIEPUMEHT, MOJCIUPOBAHUE) TIPU H3YYCHHUH
' BEIIECTB M XUMHUYECKHX SBICHHUI; yMeHUEe CHOpMyIUpoBaTh
npo0iieMy U MPEAIOKUTh MyTH €€ pelieHus
122 Oe3omacHON paboOThl C XMMHYECKHMMH BEUIECTBAMH, XUMHUYECKOM
' HOCYJI01 U J1abOpaTOPHBIM 000PYAOBaHUEM
paBUIIaMU 6e301acHOTo oOpareHus c BEIIECTBAMH,
123 UCIIOJIb3YEMbIMU B TIOBCETHEBHOW >KU3HU, TPABUIAMH MMOBEJCHUS B

Henax cOepexeHus: 37J0pOBbS U OKPYXKAIOLIEH NMPUPOJHON Cpemsbl;

IIOHUMAHUC BpCa (OHaCHOCTI/I) BO3JICHICTBHS Ha KUBBIE OpTraHHU3MBbI




OIPENEIEHHBIX BEIIECTB, c1rroco00B YMEHBLICHHUS "

IpeaAOTBpAlICHUA UX BPCAHOT'O BO3I[€I>10TBH$I

13

Hamnune MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYILICCTBIICHUA

CICAYIOMUX XUMHWYCCKHUX ODKCIICPUMCHTOB!

13.1

N3YUCHUC n OITMCaHHuEC (1)I/ISI/I‘~ICCKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHUE C (1)I/ISI/I‘I€CKI/IMI/I U XHMMHWYECCKHMMH SBJICHUSIMU,
OIIBITBI, HWIUIIOCTPHUPYIOIIUC IMPU3HAKU MPOTCKAHUA XHUMHYCCKHUX

peakuui

13.2

U3y4eHHe CIIOCOO0B pa3/ieNieHUs cMece

13.3

MOJIydEHHE KHUCIOpOJa M HU3Yy4eHHE €ro CBOMICTB; IOJy4EeHUE
BOJIOPO/Ia U U3y4EHHE €0 CBOMCTB; MOIy4E€HHE YIIIEKUCIIOTO I'a3a U
M3Y4YEHHE €ro CBOMWCTB; IMOJIyYeHHE aMMHaKka M H3Y4EeHUE €ero

CBOMCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OIPENECIEHHOW MAacCOBOM J0yei

PacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHHEe  HMHIUKAaTOpOB  (TaKMyca,  METWIOpaHXa H|
(dheHnondTanenHa) 1A ONpeACIICHUs] XapakTepa Cpeabl B pacTBOpax

KHUCIIOT U LIeIoUen

13.6

HUCCIICJ0OBAaHUE H OIIMCAHHEC CBOIICTB HCOPraHn4eCKuXx BEIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aI/IMOI[eI\/'ICTBI/I${ KHCJIOT C ME€TalllaMU,
OKCHJaMH METaII0B, PaCTBOPHUMbIMU n HCPAaCTBOPUMbBIMU
OCHOBAHUSIMH, COJIAMH; IIOJIYYCHHEC HEPACTBOPHUMBIX OCHOBaHHI;'I;
BBITCCHCHHME OAHOI0 MCETalyla JApyruM M3 pacTBopa COJIH;
HCCJIICA0BAaHUC aM(bOTCpHI)IX CBOMWCTB TUAPOKCUIOB AJIIOMUHHA U

LIUHKA

13.7

pPEIICHUEC OJOKCICPHUMCHTAJIbHBIX 3ada4 II0 TCEMaM: «OcHOBHBIE
KJIIaCCbl HCOPIraHUYCCKHUX COCHHHCHHﬁ)); ((SJIGKTpOHI/ITI/I‘leCKaH
AUCCOL A, «Baxuelmnue HeMeTallIbl U HUX COCOUHCHUA,

«BakHeuine MeTaljIbl MU UX COSIUHECHUS

13.8

XMUMUYECKHE  OKCIEPUMEHTHI,  WIIIOCTPUPYIOIIHE  MPU3HAKH
NpOTEKaHUs Peakluil HOHHOTO 0OMEHa; KauyeCTBEHHbIE PEeaKIui Ha
IPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HMOHBI: XJIOpPUA-, OPOMHI-,
nonuna-, cyabdar-, ¢ocdar-, kapOoHAT-, CHIUKAT-AHUOHBI,

TUAPOKCUA-UOHBI, KaTHUOHBI aMMOHUA, Mar”us, KajJablusi,




TIOMUHMUS, XKene3a (2+) u xkenesa (3+), meau (2+), IIUHKa

14 Ymenue:

MPEACTAaBIATh PE3YJIbTaThl AKCIEpUMEHTa B (opMe BBIBOJIOB,
141 JI0Ka3aTeNbCTB, TPAQUKOB M TAOIUI] M BBIABIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

yCTaHaBIMBaTh  CBA3M  MEXAy  peaJbHO  HaOII0JaeMbIMU
14.2 XMMHYECKUMHU SBJICHUSMU M TpPOLIECCaMU, NPOUCXOAAIIUMU B

MaKpo- U MUKPOMHUPE, 0OBSICHATH IPUUYNHBI MHOTOOOpPA3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI M MOJIEKYJIbl. XUMHYECKHE HJIeMEHThl. CHMBOJBI XUMHYECKUX
' anemMeHTOB. [IpocThie U cloKHBIE BEIIECTBA.
13 Xumnueckass (Gopmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
' CrerneHb OKUCICHUS
3aKk0oH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENIbHAs AaTOMHAs Macca.
1.4 OtHocuTenbHast MOJIEKYJsSIpHAass Macca. MaccoBag 1078 XHMHYECKOTO
dJIEeMEHTa B COCTMHCHUHT
15 KonuuectBo BemectBa. Monb. Monsipaass macca. MoJsipHbIii 00bE€M Ta30B.
' B3anMocBsI3b KOJMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 ®u3nuecKkue U XUMHYECKHUE SBJICHUS. XMMUYECKasl peakluus U €€ IMPHU3HAKHU.
' 3aKOH COXpaHEHUsI MaCChl BEIECTB. XUMUUYECKUE YPAaBHEHUS
5 [Tepuonunueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.N. MenaeneeBa. CTpoeHUE aTOMOB
[lepnoanueckuit 3akoH. [lepmoanueckas cucremMa XMMHUUYECKHX 3JIEMEHTOB
2.1 JA.N. Menneneesa. [lepuonsr u rpynmbl. @U3HYECKUN CMBICT MOPSIAKOBOTO
HOMEpPA, HOMEPOB NEPHUOJIA U TPYIIIbI FIEMEHTA
Crpoenune aromoB. CoctaB aToMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
2.2 ANEKTPOHHBIX 000J04YeK aToMOB TepBbIX 20 XHMHUYECKHUX DIIEMEHTOB
Ilepuonnueckoit cucremsl /[.11. Meneneera
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHUX AIEMEHTOB MEPBBIX TPEX
NEpUOJIOB, Kallus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPHUIATEILHOCTH,
2.3 METAITMYECKUX M HEMETANIMYeCKHX CBOWMCTB) M WX COEAMHEHUU B
COOTBETCTBUU C TIOJIO)KEHHEM »3JeMeHTOB B Ilepumoanueckoil cucreme u
CTPOEHHEM MX aTOMOB
3 Crpoenue BelecTa
31 Xumuyeckasi cBsi3b. KoBajeHTHas (MoJispHAsT W HEMOJsIpHasl) CBS3b.

3HeKTpOOTpI/IHaTCHLHOCTL XUMHNYCCKHUX 9JICMCHTOB. Honnas CBA3b.




Meramnnueckas cBSI3b

3.2

Tumnel KpUCTALTMYECKUX peIETOK (aTOMHas, HOHHAs, MeTajuIMuecKasi),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKU U BUJA

XUMHYECKON CBA3U

Baxueline npencTaBUTeNd HEOPraHWYECKUX BellecTB. Hemertamnsl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTaHHMYECKUX COCIWHEHUMN: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(poTepHBIE) u
HecoJieoOpa3yrollye; OCHOBAHMHN (WIENOYM W HEpacCTBOPHUMBIE OCHOBAHHSA);
KUCJIOT (KUCIIOPOZCO/EpXKAllNe U OECKUCIOPOJHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOpo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJIud, Mardius U KajJblus, aJJFOMUHUS, KEJIC3a. BHCKTpOXI/IMH‘IeCKI/Iﬁ

A HANPSHKEHU METAJIOB

4.4

®uU3NYECKUE U XUMHYECKHUE CBOMCTBA BOJIOPOIHBIX COCTUHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue U XUMHUYECKHE CBOMCTBA OKCHI0B HemeTamioB: cepol (I1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). [Toayuenue

OKCHJOB HEMCTAIJIOB

4.6

Xumudeckue coiictBa okcuaoB: metawioB IA-IIA rpynn, muaka, meau(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX THAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB AQIIOMHHHUSA, >Kene3a, LuHKa). [lodydeHue OCHOBaHUU W

aM(bOTEePHBIX THIPOKCHIOB

4.8

OO01ue XUMUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOil, KpeMHHEBOMH, yronbHOU. OcoObie
XUMHUUYECKME CBOWMCTBA KOHLIEHTPUPOBAHHOM CEPHOW M Aa30THOM KHUCIIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMu4eckue cBoicTBa cpeanux coeil. [lomyuenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOpPOJA, KHUCIOPOAa, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMakKa, CCpHOI\/'I Y a30THOM KHCIIOT B IPOMBIIIJIICHHOCTH. OGIJ_II/IC




CHOCOOBI TIOTYYCHHSI METAIIOB

4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanuss XMMHUECKUX peakuuil M0 pa3IMYHbIM MPU3HAKAM: 110 YUCITY
U COCTaBYy YYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3 (eKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMUUECKHX 3JICMCHTOB

5.2

TermnoBoit 3ppeKT XUMHUYECKOH pEeakuH, TEPMOXUMUYECKHE YpaBHEHHS.

DK30- U SHIOTEpMUYECKHE peakluu. TepMOXUMHUYECKHE YpaBHEHHUS

5.3

OKI/ICJ'H/ITGJ'II)HOBOCCT&HOBI/ITCJ’H)HI:IC pCaKHI/II/I. OKI/ICJ'II/ITGJ'II/I nu
BoccTaHOBUTENU. [IpoIecChl OKHUCIEHHS W BOCCTAHOBJIICHUSA. DJIEKTPOHHBIN

0aJaHC OKHMCIUTEIIFHOBOCCTAHOBUTEILHOM peakuuun

5.4

Teopust NIEKTPOJUTHUECKON AUCCOManny. KaTHOHBI, aHUOHBI. DJIEKTPOIUTHI

1 HEeIEKTPOoJIUThI. CHUIIbHBIC B cl1a0ble AIeKTPOIUThl. CTENeHb TUCCOIaIlin

5.5

Peakun monHOTO OOMEHA. YCIIOBHSI IPOTEKAHUSI PEAKIIMi MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XUMUS 1 OKpYXaroliasi cpea

6.1

BemiectBa u marepuanibl B IMOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMUMHUYECKUX PEaKIHMi B J1TA0OpaTOpHH U OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX O0XKOI'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXaromied cpeabl (KUCIOTHBIE —JOXKH,
3arpsi3HEHUE TOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeaoTBpALCHUS
[Ipenenbras momyctumas koHneHtparus BemectB (I1/IK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX TMpobieM. YcuieHue mnapHuKoBoro 3ddekra,

pa3pymI€Hue O30HOBOI'O CJI0A

6.3

[Tpumenenwue cepsl, a3zorta, Gocdopa, yriaepoaa, KpEeMHHS U UX COCITUHCHHUN B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEILCKOM Xo3siiicTBe. [IpruMmeHeHue
METAJIJIOB M CIUIAaBOB (CTallb, YYTYyH, IIOPAIIOMHHHMI, OpoH3a) B OBITY U
NPOMBIIICHHOCTH WX coeAuHeHuil. [loHsTHE O KOppO3WU METAJLIOB,

OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HedTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), MX POJIb B OBITY M MIPOMBIIILIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MIOHATHSL 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAMHCHUAX
yriaepoaa (MeTaH, OTaH, OSTWJICH, alCTHUJICH, 3TAHOJI, TJIMLICPHUH, YKCYCHas

KI/ICJ'IOTa). [TonsaTHe O OHMOJOTMYECKH BaXKHBIX BCIICCTBAX: JKUPAX, 6CJ'IKaX,




YIJICBOAAX — U UX POJIM B )KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 1o opMynaM XUMHUECKUX COCIMHEHUI
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




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

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUECOHUK; S-€ U3aHUE,
nepepadborandoe ["'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumusi: 9-i1 knacc: 6a30BbIi YpOBEHb: YUEOHUK; 5-€ U3/1aHUE,
nepepaboranHoe ["abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienuey

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HNHudopMarimoHHO-METOANIECKOE TTMCHhMO 00 OCOOCHHOCTSIX MPETIOIaBaAHMS
yuebHoro npeamera «Xumus» B 2025/2026 yueOHOM TOTY
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

Meroauyeckne peKOMEHIALNHN 110 U3YYEHHIO TeMbl «OKHCIUTEIBHO-
BOCCTAaHOBHTEJIbHBIE PEAKI[MN» B IIKOJBbHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

YdeOHo-MeToIuIecKoe 00ecredeHrne MPoIeCCOB MPENOoIaBaHUs XUMHUH,
Oouosioruu, GU3MKH HA YPOBHAX OCHOBHOT'O OOIIEr0 U CPETHETO OOIIEero
00pa30BaHUS C BKIFOUECHUEM JIOTIOTHUTEIHFHOTO HHYKEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

bank 3agaHuii 11 TEKYIETO OIEHUBAHUS 10 YICOHOMY MPEIMETY « XHUMUS»

(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

Konrekctable 3amaun. 3aanus K yaeoOHOMY Kypey «Xumusi». 8 kiacc (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya_2024.pdf

Metoauueckne peKOMEHIAIMU 110 CO3/IAHUIO KJIACCOB TEXHOJIOTHYECKOTO H
€CTECTBEHHO-HAYYHOT'0 MPO(HUIICH U KJITACCOB C YIIyOJICHHBIM H3yUCHUEM
MaTeMaTHuKH, PU3NKH, XUMUH, OMOJIOTHH B 00I1e00pa30BaTEIbHBIX
OpraHU3aIUsAX C UCIIOJIb30BaHUEM HHPPACTPYKTYPHI, CO3JJaHHON B paMKax
HarmoHabHOTO MpoekTa «ObpazoBanuey» (KBanropuymsl, IT-ky0Os1, Touku
pocta u 1p.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej] 2025.pdf

Meroauueckue pekomenaanuu. Opranuzanus B3aumoaeiictus “llkona —
By3 — npeanpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

e BUBJIMOTEKA ILOK https://monypoxu.pd/

o [JIOBAJI-JIAB https://globallab.ru/
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