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IMOACHUTEJ/IBHAA 3AIIMCKA
ITosicHuTe/TBbHAA 3alMUCKa

ApanTupoBaHHast pabouast rporpamMma 1o XUMUU ISt 8-9 KJ1acCOB
papabotaHa B cooTtBeTcTBMM C  TpeboBanusmu PI'OC  OOO,  yTBep>KIAEHHOTO
nprkasoM MwunuctepctBa mpocBeljenuss P® ot 31.05. 2021 r. Ne287 Ha ocHoBe ®AOIT OO0
st obyuaroruxesi ¢ OB3, yTBep)kKIeHHOW TMpWKa3oM MuHHUCTepPCTBAa TIpocBeleHuss P® ot
24.11. 2022 r. Ne1025.

HopmaTuBHBIMU JJOKYMEHTaMU /IJIi COCTAB/IEHUS a/lallTUPOBAHHON paboueli mporpaMMbI T10
xumMuH 1151 8-9knmaccoB Ha 2023-2024 yuebHbIf rof (manee — Pabouas rnporpamma) pa3paboTaHa B
COOTBETCTBUM C HOPMAaTHMBHBIMU JJOKyMEHTaMHU:

1. ®depepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
®deneparn»;

2. 3akona Ps3anckoii obsactu ot 29.08.2013 Ne 42-0O3 «O6 obpa3oBanuu B PsizaHCKOIA
ob6/acTu»;

3. mnocrtaHoB/ieHMs1 ['71aBHOrO roCyJapCTBEHHOTO CaHWTapHOro Bpauya Poccuiickou
®epepauun oT  28.09.2020 Ne 28 «Canurtapuble mnpaBuia CIT 2.4.3648-20
«CaHUTapHOAUEMUOIOTHYeCKe TpeOOBaHWS K OpraHu3alisiM BOCIUTaHUS U
o0yueHus1, OTAbIXa U 03[I0POBJIEHHS IeTel U MOJIOJEKI»;

4. mocTaHOB/IeHUs1 ['71aBHOrO TrOCyJapCTBEHHOIO CaHWTApHOrO Bpauda Poccuiickon
@epeparu ot 28.01.2021 Ne 2 «O6 yTBepKAeHHWH CAHUTAPHBIX IPaBUI U HOPM
CanlluH 1.2.3685-21 «I'mrmeHnueckre HOPMAaTHBBI M TpeOOBaHUS K 00ecrieueHHto
6e3omacHocTy U (Mu) 6e3BpeIHOCTH /IS uesioBeKa JakTOPOB Cpefibl 0OUTaHUSI»;

5. mpuka3a MunnpocBemmenusi Poccun ot 31.05.2021 Ne 287 «OO06 yTBepKaeHUU
dbenepasbHOrO rocyiapCcTBeHHOTO 0Opa30BaTeNbHOTO CTaH/apTa OCHOBHOIO 00I1jero
obpazoBanus» (ganee - ®I'OC OO0 2021);

6. OcHoBHOM 06pa3oBaTe/IbHOM TIPOrpaMMO HadyaabHOTo 0011ero obpasosanuss MBOY
«IIIkona Ne 35;

7. Yuebubim riaHoM MBOY «I1Ikoma Ne 35» Ha 2023-2024 yuebHBIM ro/.

Ha ypoxkax XuMHM pellalTcs c/ie/jyioliie KoppeKLoHHbIe 3a/iauu:
Koppek1ys 0Tae/NbHbIX CTODOH NCUXUYECKOUN NeSITeTbHOCTHU:
KODPEeKLMS — pa3BUTHe BOCTIPUATHS, TIPeJCTaBIeHUH, OLY1[eHU;
KOpPEeKLs — pa3BUTHE MaMsTH;
KODPEeKLMS — pa3BUTUe BHUMaHUS;
(hopmupoBaHUe 0000IIeHHBIX TTPe/ICTaB/IeHU O CBOMCTBAX NpeaMeToB (1[BeT, (hopMa,
BeJINUKHA);

® pas3BUTHE NPOCTPAHCTBEHHBIX MPe/CTaBAeHUN U OPUEHTaL1H;

® Dpas3BUTHE Mpe/CTaB/eHUI O BpEMEHU.
Pa3BrTHe pa3NMYHbIX BUJOB MBIIIIEHUS:

® pa3BUTHE HarJIsiZIHO-00pa3HOr0 MBIIIIEHUS;
® pasBUTHE CJIOBECHO-JIOTUYECKOT0 MBIIIIeHUs (yMeHre BU/IeTh U yCTaHABIUBAaTh
JIOTUYeCKUe CBSI3U MeX[Y TIpeJMeTaMHu, sIBJIEHUSIMUA U COOBITHSIMHU).

Pa3BrTHe 0CHOBHBIX MBICJINTE/IBHBIX OMEepalyi:

e pas3BUTHE YMEHU$l CPAaBHUBATh, aHATU3UPOBATh;

e  pasBUTHE YMEHWUs BbIJE/ATb CXOACTBO U pa3/iMnuue MOHATUM;

e yMeHHe paboTaTh M0 CJIOBECHOW U MMCbMEHHON UHCTPYKLIUSM, a/ilTOPUTMY;

* yMeHHe IJIaHUPOBATh J1eITe/IbHOCTb.
Koppekliys HapyllieHWid B pa3BUTHUY SMOLIMOHA/IbHO-TMYHOCTHOW Cdepbl:

e  pa3BUTHE MHULMAaTMBHOCTH, CTPEMJIEHUS JOBOAUThL HauaToe /eJio 10 KOHLIA;

e (opMHpOBaHUe yMEHUS MPe0/10/IeBaTh TPYAHOCTH;

e BOCIHUTAaHUE CAMOCTOSITe/TbHOCTU MPUHATHS PeLIeHUsT;
(hopMHpOBaHue aZileKBaTHOCTH UyBCTB;




e (opmMUpoBaHUe yCTOWUYMBOM U a/leKBaTHOM CaMOOLIeHKUY;
e (opMHpOBaHUe yMEHUS aHAIM3HMPOBATh CBOIO JIeSTe/IbHOCTD;
e  BOCTIMTaHUE MTPABWILHOTO OTHOILIEHUS K KDUTHKE.
Koppekiys — pa3BuTHe Deyu:
e pa3BuTHe (OHEMATHUYeCKOT0 BOCTIPUSTHSI;
e  KOppeKLUs HapyllleHui YCTHON ¥ MUCbMEHHOMN peuu;
e KOppeKILUsi MOHOJIOTHYeCKO! peuu;
e  KOppeKLUs JUaJOTUYecKou peuu;
e  pa3BUTHE JIEKCUKO-TPaMMaTUUeCKUX CPeJCTB si3bIKa.
PaciiipeHnue ripe/icTaB/ieHu 06 oKpyskatoiieM Mupe U oboraiieHue cioBaps.

Pabouasi iporpamma pa3paboTaHa Ha OCHOBe JIMHUHM yueOHO-MeTOAMUecKoro KoMruieKca o/
pykoBozctBoM O. C. I'abpuensHa.

Kypc XvMuu Ha ypOBHE OCHOBHOTO o0Iiero o6pa3oBaHUSi OPHUEHTHUPOBAaH Ha OCBOEHHE
00yYaromyMHUCs CUCTeMbI TIepBOHAUA/IbHBIX TIOHSATHM XWMHU, OCHOB HEOpraHWMUecKoW XWUMUU U
HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX TIOHATHN OPraHUYeCKON XUMUU.

CTpyKTypa cojiep)KaHusi TpOrpaMMbl TI0 XWMHUW C(OpPMHpOBaHa Ha OCHOBE CHCTE@MHOTO
rnozxo/ia K eé usyuenuto. Coziep>kaHyie CK/IaIbIBAeTCS U3 CUCTEMBI TIOHSITUI 0 XUMUUECKOM 3/IeMeHTe
M BellecTBe W CHUCTeMbl TIOHATHUN O XUMHUUecKoW peakid. Ob6e 3TH CHUCTeMbI CTPYKTYPHO
OpraHMW30BaHbl T10 TIPUHLIUITY T10C/IeZIOBAaTe/TbHOTO Pa3BUTHUS 3HAaHWM Ha OCHOBE TEOPeTHUUeCKUX
rpe/iCTaB/IeHU Pa3HOT0 YPOBHSL:

- aTOMHO-MOJIEKYJ/ISIDHOTO yUeHUs1 KaK OCHOBBI BCET0 eCTeCTBO3HAHUS;

- Ilepuoguueckoro 3akoHa /1. 1. MeH/e/ieeBa KaK OCHOBHOT'O 3aKOHa XUMWU;

- YUeHMs O CTPOEHUM aToMa U XMMUUeCKOH CBSI3U;

- Tpe/ICTaB/IeHUI 00 MeKTPOIMTUYECKOM TUCCOIUALIMY BEIl[eCTB B PaCTBOPAx.

TeopeTuueckre 3HaHUS PACCMaTPUBAIOTCSI Ha OCHOBe SMITMPDUUECKU TIOMy4YeHHbIX U
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS MOC/e[0BaTe/IbHO OT OZHOTO YPOBHSI K /IPYTOMY, BBITIOJ/IHSS
GyHKIMM OOBSICHEHUSI U TPOTHO3UPOBAHUS CBOWMCTB, CTPOEHHSI U BO3MOXKHOCTEH TPAaKTUUYECKOTO
TpUMeHeHUs 1 TI0JTyueHHs] U3yuaeMbIX BeIllecTB.

OcBoeHue TporpaMMbl 10 XUMHH CIocOOCTBYeT (OPMHUDOBaHUIO TIpeZCTaBlIeHHSI O
XUMHUUYECKOW COCTaB/IsIlOIed HayuyHOW KapTWUHblI MHpa B JIOTUKe €€ CUCTeMHOW IIPUPO/bI,
LIEHHOCTHOTO OTHOLLIEHUSI K HayUHOMY 3HaHHIO M METOJaM TO3HaHUs B Hayke. V3yueHue XWMHU
MIPOMCXOUT C TIPUBJIeUeHWEM 3HAHUN W3 paHee M3YUYeHHBIX yueOHBIX TpeaMeToB: « OKpy’Karomui
MUp», «brosorus. 5-7 Knaccel» U «Pu3mMKa. 7 K1acc».

[Tpu u3yueHUM XUMHU TIPOMCXOAUT (POPMUPOBaHME 3HAHUN OCHOB XMMUUECKOW HayKMU Kak
06/1aCTH COBPEMEHHOT'0 eCTeCTBO3HAHUS, MPAKTUUECKOH /1esTe/IbHOCTH Ue/lIoBeKa M KaK OJIHOTO W3
KOMITOHEHTOB MHUPOBOM Ky/bTYyphl. 3a/jaua yueOHOTo rpeiMeTa COCTOMT B (HOPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAaHUW — Ba)KHeMIMX (aKTOB, TOHSTHH, 3aKOHOB W TEOPeTHUYECKUX TOJIOKEHUH,
JIOCTYTIHBIX 000011IeHHT MUPOBO33peHUYeCKOTr0 XapaKTepa, s3blka HayKW, B TIPUOOIIIeHHN K HayYHBIM
MeTo/laM T03HaHUS TIPU M3y4YeHUU BelecTB U XUMUUYECKUX peakiuii, B (HOPMUPOBAaHUU U Pa3BUTUU
MO3HABATe/IbHBIX YMEHWHM W WX TPUMEHeHWHM B yuyeOHO-TIO3HaBaTeJIbHOW U yueOHO-
HCCIIeIoBaTe/TbCKOUM /1esiTe/TbHOCTH, OCBOEHHHU TIpaBU/ Oe30macHOro oOpallieHusi C BelljeCTBaMU B
MOBCeJHEBHOM YKU3HU.

[lpy w3yyeHMHW XWMWUM Ha YPOBHE OCHOBHOTO 0O0Ilero o0Opa3oBaHHMs Ba)KHOE 3HAUeHHe
npuoOpesu Takue esTd, Kak:



- (dopMHpOBaHME WHTE/UIEKTyaJbHO DPAa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITE/IbHOMY TIDUHSITHIO PellleHHid, CIIOCOOHOM aflarTHPOBAaThCs K ObICTPO
MEHSFOIIMCS YC/IOBUSIM JKU3HH;

- HampaB/JeHHOCTh OOyueHWsT Ha CHCTeMaTHYeCcKoe TMpPHOOIeHHe O0ydJarolmxcs K
CaMOCTOSITe/IbHOM TI03HaBaTe/IbHOUM [IesiTe/TbHOCTH, HAyYHbIM MEeTOJaM T03HaHUs, (hOPMUPYIOIUM
MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTeN K XUMUHY;

- obecrieyeHre YCIOBUHM, CIOCOOCTBYHOLIMX TIPUOOpPeTeHHI0 O0YyYarIUMHUCS — OTbITa
pa3HooOpa3Hoil fleATeNbHOCTH, TIO3HAHUSI W CAMOIIO3HAHHS, K/HOUEBbIX HABBIKOB (K/IHOUEBBIX
KOMIIeTeHIHI), UMeIOIINX YHUBepCalbHOe 3HaueHre /I/Isi pa3/IMYHbIX BUZIOB JleATeIbHOCTH;

- (dopMupoBaHue 00I[el (YHKIMOHAMBHOW W eCTeCTBeHHO-Hay4YHOW T'PaMOTHOCTH, B TOM
yuce yMeHUd OOBSICHATh U OLIEHUBAThb sIBJIEHUSI OKPY)KAIOLL[er0 MUpa, UCIIO/b3ysl 3HAHHUSI U OIIBIT,
ToJTyueHHbIe TIPY M3yUYeHUH XUMHH, TIPUMEHSITh UX TIPU PellieHHnH MpobJieM B MOBCeJHEBHOW KU3HU
Y TPY/IOBOH [1eSiTe/IbHOCTH;

- (dopmupoBaHre y 00yuarOIMXCs T'YMaHUCTUUYECKUX OTHOILEHWM, TOHWMaHHUs I1eHHOCTH
XUMHAYEeCKUX 3HaHUM /i1 BbIPDAOOTKMA 9SKOJOTUYEeCKU Iiesieco00pa3HOro TroBefileHUs B ObITY U
TPY/I0BOM JieATeIbHOCTH B LIeJIsIX COXpaHeHUsl CBOero 3/J0POBbsI U OKPY Katolllel MPUPOTHON Cpeibl;

-pa3BUTHE MOTHBALIUM K 00y4YeHUI0, CTIOCOOHOCTe K CAaMOKOHTPOJIFO M CAaMOBOCIIUTAaHUIO Ha
OCHOBe yCBOeHHsI 00lijeuesioBeUeCKHX LIeHHOCTel, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Tipodusisi U
HarpaB/IeHHOCTH JlaribHelI11ero o0yueHusl.

OO011iee umC/I0 4YacoB, OTBeJEHHBIX [JII U3Y4YeHHsT XMMUM Ha ypPOBHE OCHOBHOIO 0O0II[ero
obpa3oBaHMs, cocTtaBiseT 136 uyaco: B 8 Kimacce — 68 vacoB (2 uaca B HeJemo), B 9 kmacce — 68
yacoB (2 yaca B HeJei0).

COJEPXAHUE OBYYEHUSA

8 KIIACC

ITepBoHaua/IbHbIE XHMMHUUYECKHE MTOHATHUSA

[Ipegmet xumuu. Posib XMMUU B )KU3HU UeioBeKa. XUMUS B CUCTeMe HayK. Tejla U BelljeCTBa.
dusnyeckue CBOMCTBA BellleCTB. ArperaTHoe COCTOsiHMe BelljecTB. [IoHsITMe 0 MeTO/lax MO3HaHUS B
xuMHH. YucTele BeljecTBa U cMecu. CriocoObl pa3iesieHHsi CMecei.

ATOMBI U MOJIeKYJIbl. XUMHUYecKue 3j1eMeHTbl. CUMBOJIbI XUMUUeCKUX 3/1eMeHTOB. [IpocTbie u
CJI0KHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUueHHe.

Xumunueckasi hopmysa. BasieHTHOCTh aTOMOB XWMHUUECKUX 3/1eMEHTOB. 3aKOH TMOCTOSIHCTBA
coctasa BelecTB. OTHOCHTe/IbHAs aTOMHas Macca. OTHOCUTe/IbHas MOJIeKy/IsipHast macca. MaccoBast
JloJIs1 XMMUUEeCKOT0 3/IeMeHTa B COeIMHEeHUH.

KonunuectBo BerjectBa. Mosie. MonsipHas Macca. B3aumMocCBsi3b KO/IMYeCTBa, MacChbl U YUC/Ia
CTPYKTYPHBIX eWHUL] BeljecTBa. PacuéTsl mo hopMynaM XMMUUECKUX COeJUHEHU.

dusrueckue U XUMHUYECKHe SIBJeHUs. XUMHW4YeCKasi peakiusd W eé MpPU3Haku. 3aKOH
COXpaHeHHs1 MacChl BelecTB. XuUMUUeckue ypaBHeHUs. Kiaccudukalys XUMUUeCKUX peakLui
(coemHeHwsI, pa3/ioXKeHUsI, 3aMelleHHs], 00MeHa).

Xumuueckuii 3kcnepumeHm:

3HAaKOMCTBO C XUMMUECKOW TIOCY/IOM, TpaBWIaMu pabOThl B /1abOpaTOpuM U TpUEMaMH
obpaitleHusi ¢ jabopaTopHbIM 000py/AOBaHHEM, H3ydyeHHe W OmNucaHWe (U3NUeCKUX CBOMWCTB
00pa3lioB HeopraHWUeCKuX BelecTB, Hab/ofeHre (u3nyeckux (TlaBleHHe BOCKA, TasiHUe JIbJa,
pacThpaHue caxapa B CTyIKe, KUTEHWe W KOHJeHCalusi BOJbl) MU XUMHUYeCKUX (TOpeHHe CBeuw,
MPOKa/IMBaHHe MeIHOM MPOBOJIOKH, B3aUMO/IeHCTBHE Mejla C KUC/IOTOW) sIBJIeHWH, HabOsrofeHne U
OMNMCaHWe TIPU3HAKOB TPOTEKaHWs XMMUYECKHUX peakUud (pasjio)keHWe caxapa, B3auMOJenCTBUe
CepHOM KHUCJIOTBI C XJIOpuzioM Oapusi, pa3nokeHue rtuiapokcuza menu (II) mpu HarpeBaHuH,
B3aUMOZeHCTBYe Kere3a ¢ pactBopoM cosu Meu (1I), n3yueHue crocoboB pasfesieHusi cMeceit: C
MOMOII[bI0 MarHuTa, GUIbTPOBaHWe, BbITAapUBaHUe, AUCTU/UIALIMSA, XpoMaTorpadus, TpoBefeHUe



OUMCTKM TIOBapEHHOW CO/iM, HaO/I0/leHWe | OINUCaHWe pe3y/bTaTOB TIPOBE/IEHUS  OIIbITa,
WJTIOCTPUPYIOILEr0 3aKOH COXPaHeHUs MacChl, CO3JjaHe Mo/iesieil MoJieKy (1L1apOCTeP)KHEBBIX ).

Ba)kHeiilue npejcTaBUTe/IM HEOPraHNUYECKHX BellleCTB

Bo3gyx — cmech rasoB. CocrtaB Bo3fyxa. Kucinopoj — 5/eMeHT M TPOCTOe BeLeCcTBO.
HaxoxzeHve kucnopoja B npupofe, (u3nueckde M XMMHYECKHMe CBOMCTBa (peakLUyd TOpeHus).
Oxkcuppl. [Ipumenenne kucioposa. Criocobel TmosyueHWss KWcaopoZa B jabopatopuu U
rpoMbliiieHHoCcTH. KpyroBopoT kucioposa B mpupoge. O30H — anioTporHas MoAudUKalys
KUCJIOpO/ia.

TerioBoii 3hdeKT XUMUUeCKOW peakldd, TePMOXUMHUUeCKUe ypaBHEHHUs, 9K30- U
3H/I0TepMUYEeCKHe peakiuu. TOIUIMBO: yrolb W MeTaH. 3arpsi3HeHuWe BO3[yXa, yCUIeHue
MapHUKOBOTO 3 deKTa, pa3pyliieHre 030HOBOTO CJIOSI.

Bopopos — aneMeHT U rpocToe BelljecTBO. Haxo)keHre BoZopoZa B Mpupo/ie, ¢husndeckue U
XUMUYeCcKre CBOMCTBA, IpUMeHeHHe, Crioco0bl momydeHusi. KUCI0ThI ¥ conu.

MonsipHbiii 00bEM Ta30B. PacuéThl 10 XUMUUECKHUM YPaBHEHUSIM.

®usnueckue CBOMCTBA BOJAbl. Boja Kak pacTBoputenb. PacTtBopel. HackbliijeHHbIe WU
HeHachlll[eHHbIe pacTBOPhL. PacTBOPMMOCTH BelllecTB B BoJe. MaccoBasi 0J1si BellleCTBa B pacTBOPE.
XuMHuueckue CBOWCTBa BOAbl. OcHOBaHus. Ponb pacTBOPOB B TpPUPOJE U B >KU3HU YeJIOBEKa.
KpyroBopoT Bozibl B ipupo/ie. 3arpsi3HeHue IPUPOAHBIX BoA. OXpaHa U OUMCTKA MPUPOZAHBIX BOJ,.

Knaccudukaiiusi HeopraHuueckux coefguHeHuM. Okcuabl. Knaccudukaiusi  OKCHIOB:
coneobpasymolie (OCHOBHbIe, KHC/IOTHbIe, amdoTepHble) U Hecosieobpasytoie. HomeHKnaTypa
oKcHl0B. DU3nueckre U XMMUUeCKHe CBOMCTBA OKCH/OB. [ToyyeHre OKCUIOB.

OcHoBanus. Kiaccudukanusi OCHOBaHMM: 1IE/I0YM U HEPACTBODUMbIE  OCHOBAHWUSI.
Homenknatypa ocHoBaHWM. ®usnuecke U XUMHUUeCKHe CBOWCTBa OCHOBaHuil. [lonyueHue
OCHOBaHMM.

Kucnotel. Knaccudukanus kucior. HomeHknaTypa KuciaoT. dusuueckre W XUMHUECKUe
CBOMCTBa KUC/IOT. Psif aktuBHOCTU MeTasiioB H. H. beketoga. [Toniyuenue Kucnor.

Conu. HomenksnaTypa coseil. @usnueckue U XuMuuecKre CBOMCTBa cosieit. [TosyueHue comeid.

['eHeTHYeCKasi CBSI3b MEX/y K/lacCaMU HeOPraHUUeCKUX COeMHEeHUH.

XumuuecKuii 3KcnepumeHm:

KaueCTBEHHOe OrpeJiesieHNe COoJep)KaHHsl KHC/IOpoJila B BO3ZAyXe, IOJiyueHHe, COOUpaHUe,
pacrio3HaBaHWe U W3y4yeHWe CBOMCTB KHC/IOPO/a, HabO/rOZieHHe B3avMO/IEHCTBUS BeIIeCTB C
KHUCJIOPOZIOM U YCJIOBUSI BO3HUKHOBEHHUsI M TIpeKpallleHusi ropeHHsi (MoXkapa), O3HaKOMJIeHHe C
oOpa3ilaMy OKCH/IOB U OTMCaHWe WX CBOMCTB, TIOJyYeHHe, COOMpaHUe, pacrio3HaBaHHe U U3yUeHHe
CBOMCTB BOJiopofa (ropeHue), B3auMojercTBUe Bogopoga ¢ okcugom wmeau (II) (Bo3moxkHO
UCII0/Ib30BaHUE BHZIEOMAaTepHasioB), HaOmoJeHrne 00pa3lioB BeIIeCTB KOJMYECTBOM 1 MOJb,
HccejoBaHe 0COOEHHOCTEeM PaCTBOPEeHUsI BeI|eCTBC Pa3/IMYHON paCTBOPUMOCThIO, TIPUTOTOB/IEHHE
pacTBOPOB C OMpefe/NéHHOM MacCOBOM /l0/ield PACTBOPEHHOIO BellleCcTBa, B3aWMOJENCTBHE BOABI C
MeTa/i/laMu (HaTpueM M KasibliieM) (BO3MOYKHO HCIIO/Ib30BaHUEe BH/leOMaTepUasioB), UCC/ie[joBaHHe
00pa3lioB HeopraHWYeCKWX BeIIeCTB pAa3/IMUHbIX KJ/acCoB, HaOJOZieHWe W3MeHeHWs OKpacKu
VMHJVKaTOPOB B pacTBOpax KWUCJIOT M lie/louel, u3ydyeHue B3aumogeiicTBus okcuza meau (II) c
pacTBOPOM CEepHOM KHWC/IOTBHI, KHUCAOT C MeTa/UylaMU, peakluuid HeUTpanu3alu, MoaydeHue
HEPACTBOPUMBIX OCHOBaHWM, BbITECHEHWE OJHOr0 MeTajijia APYTMM W3 pacTBopa COJM, pellleHue
9KCTIepUMEeHTaTbHBIX 3a/lau 10 TeMe «BakHel11re K/acCbl HEOPraHUUECKUX COeIMHEeHUN.

IMepuoanueckuii 3akoH u Ilepuoanueckass cucreMa XUMUYecKHX 3jiemeHToB [I. .
MenpeneeBa. CTtpoeHne aroMoB. XuMHuyecKas CBfi3b. OKHC/INTE/TbHO-BOCCTAHOBUTE/IbHbIE
peaknuu

[TepBbie MOMBITKA KacCU(MUKALIMM XUMHUYECKUX 3/eMeHTOB. [IoHsiTMe O rpymmnax CXOAHBIX
3/1eMeHTOB (1l[e/I0YHble U 11leJIOUHO3eMeJIbHble MeTasllbl, TajioreHbl, UHEPTHbIe rasbl). DJieMeHTHhl,
KOTOpbIe 00pa3yroT aMbOoTepHbIe OKCU/IBI U TUAPOKCH/IBL.



[Tepuoanueckuit 3akoH. [leproguyeckas cucteMa XuMuueckux sneMmeHToB /1. V. MeHpeneeBa.
KopoTtkoneproiHas 4 JjiMHHOTIeproiHasi popmbl [leprouueckoil CUCTeMbl XUMUUECKUX 3/1eMEHTOB
O. N. Menpeneesa. I[lepuoapl ¥ rpynnbl. @U3MUYeCKui CMBIC MOPSAKOBOIO HOMEpa, HOMEpPOB
repuo/ia v rpynmnbl 371eMeHTa.

Crtpoenue atomoB. CoctaB aTOMHbIX sifiep. M30Tombl. OnekTpoHbl. CTpoeHUe 3/1eKTPOHHBIX
0060s10ueK aTOMOB MepBbiX 20 XMMHUeCKUX 3/1eMeHTOB [leproanueckoit cuctemsr [I. V. MeHzeneesa.
XapakTeprucTHKa XMMHUUYECKOTO 3/ieMeHTa MO0 ero rojo)keHuto B [lepuoauueckoit cucteme [I. WU.
MeneneeBa.

3aKOHOMEpHOCTH H3MeHeHHsl pajidyca aTOMOB XUMHYECKUX 3JIEMEHTOB, MeTa/UIMYeCcKux U
HeMeTa/l/TNYeCKUX CBOUCTB I10 TPYIIaM U Mepruoiam.

3Hauenue [lepuoguueckoro 3akoHa M [lepyuosrueckoil cMCTeEMbl XMMUUECKUX 3/IEMEHTOB [JIs
pa3BUTHS HAYKU U NMpakTUKU. [. 1. MeH/eneeB — y4éHbIN U FPayKaHUH.

XvMuryeckasi cBsi3b. KoBasnieHTHast (MO/sIpHast U HeMoJIsipHasi) CBsi3b. DJIEKTPOOTPULIATENbHOCTh
XUMUYECKUX 371eMeHTOB. VIOHHas CBS3b.

Crenenb okucieHuss. OKHUC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE peakluu. [Iporieccel OKuCIeHus: U
BOCCTaHOB/IeHUsI. OKUC/IUTETM U BOCCTAHOBUTEIIH.

Xumuueckuii 3kcnepumeHm:

n3yueHre 00pa3l[OB BeIeCTB METa/JIOB U HEMeTa/l/IoB, B3aUMO/IeHCTBHe THAPOKCH/IA [IUHKA C
pacTBOpamMM KUCJ/IOT U 11ie/Iouel, IpoBeJileHUe OIbITOB, WIIHOCTPUPYIOLMX NIPUMephbl OKUC/IUTEIBHO-
BOCCTaHOBUTE/bHBIX peakLyii (fopeHue, peakliy pa3/ioyKeH s, COeJUHEHUS]).

Meacnpedmemuble ces3u

Peanu3arnusi Me)XripeIMeTHBIX CBsi3eid IIPU U3yUeHUM XMMUU B 8 Kilacce OCyILeCTB/IsIeTCs uepe3
WCTIO/b30BaHHEe KakK OOIIMX eCTeCTBeHHO-HAYYHbIX TIOHSATHM, TaK W TIOHATHH, SIBSIOIIAXCS
CHUCTEeMHBIMU /11 OTZAe/IbHBIX MPeJMeTOB eCTeCTBEHHO-HAayUHOI 0 LIMK/Ia.

OO1mmye ecTeCTBeHHO-Hay4HbIe TIOHSTHS: HAyUHBIA (DaKT, TUTIOTe3a, TeOpPHs, 3aKOH, aHasIM3,
CHHTe3, K/lacCU(UKaLIUs, TePUOJUUHOCTDb, HaOJII0ieHre, SKCTIepUMEeHT, MOZie/TUPOBaHNe, U3MepeHHe,
MO/le/Ib, SIBJIEHHE.

®dusuka: wmarepusi, aToM, 3/1eKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IWJ, U30TOIIbI,
Pa/IM0aKTUBHOCTh, MOJIEKY/Ia, 3/IEKTPUUYEeCKUI 3apsi/i, Bell|eCTBO, Teslo, 00bEM, arperaTHoe COCTOSIHHe
Bell|eCTBa, ra3, pu3nueckue BeJIUYMHbI, eIMHULbI U3MepeHusi, KOCMOC, MyIaHeThl, 3Bé3/1bl, CosHIIe.

Buonorus: potocuHTes, ApixaHue, bruocdepa.

I'eorpadus: atmocdepa, ruzgpocdepa, MUHepasbl, TOPHbIe MOPOALI, I0JIe3Hble MCKOIaemble,
TOIJIVBO, BOJHbIE PECYDCHI.

9 KV/IACC

BemjecTBo 1 xXuMHYecKas peaknus

[Tepuoanueckuii 3akoH. [leproguyeckas cucteMa XuMuueckux sseMmeHToB /. V1. MeHpeneeBa.
CrtpoeHre aTOMOB. 3aKOHOMEPHOCTU B W3MEHEHWU CBOWCTB XWMHUUYECKUX 3JIEMEHTOB IEepPBBIX TPEX
MepUo/ioB, Kaius, KaiblUsl U HUX COeJUHEHUM B COOTBETCTBUM C TI0JIO)KEHHWEM 37IeMEHTOB B
[Tepuroanueckoii cucTeMe ¥ CTPOEHUEM KX aTOMOB.

CrpoeHue BemjecTBa: BH/bl XMMHUUECKOW CBA3U. TUMNbl KPUCTA/UIMUECKUX PEIIETOK,
3aBHCHMOCTb CBOWCTB BelllecTBa OT TUIa KPUCTA/I/IMUYeCKOM PelIéTKU U BU/la XMMUUeCKOM CBSI3H.

Knaccudukaiysi 1 HOMeHK/IaTypa HeOpraHnyeCKUX BellecTB. XMMUUeCKHe CBOMCTBA BellleCTB,
OTHOCSIIIIUXCSL K Ppas/lMYHbIM KjlaccaM HeOpraHW4yecKMX COeJUHEHWM, TeHeTHYyecKasl CBS3b
HeOpraHUuecKHx BeIlecTB.

Knaccudukaiusi XMMUUeCKUX peakLyi IO pa3/IWyHbIM TpU3HaKaM (110 YMC/Iy M COCTaBy
YyUaCTBYIOIMX B peaklid BelleCTB, M0 TerjoBoMy 3(Q¢eKTy, M0 W3MEeHEeHHIO0 CTelleHel OKHCIeHUs
XUMUAYEeCKUX 3/IEMEHTOB, TT0 00paTUMOCTH, 0 YYaCTHIO KaTaau3aTopa). DK30- U dHJ0TepMUYeCcKue
peakLy, TepMOXUMHUUECKHEe YPaBHEeHHUS.



[loHsiTHEe O CKOPOCTH XWMHUeCKOW peakiuu. [loHaTHe 00 00OpaTHMMBIX W HeoOpaTUMBIX
XUMHAYEeCKUX peaklusix. [IOHATHe 0 TOMOTeHHBIX U reTeporeHHbIX peakiusx. [IoHsATHe 0 KaTanuse.
[ToHsiITHE O XMMUUYECKOM paBHOBeCHH. PaKTOphI, BAUSIOLME Ha CKOPOCTh XMMHUYEeCKOH peakLyu U
T0JI0)KeHWe XUMHUYeCKOTr0 paBHOBeCHSI.

OKMCIUTEe/BHO-BOCCTAHOBUTEIbHbIE  Deakl[uM, 3JeKTPOHHbIM  0ajaHC  OKUC/IWTeTbHO-
BOCCTAHOBUTe/NIbHOM peakiuu. CocTaBieHWe ypaBHEHHWM OKHMC/IUTeIbHO-BOCCTAaHOBUTE/IbHBIX
peakiiii C UCMoIb30BaHWeM MeTo/la 3/IeKTPOHHOTo OasaHca.

Teopust 3/1€KTPOUTUYECKON [UCCOLMALIMU. OJIEKTPOJIWTBl M HE3/IeKTPOIUThL. KaTHOHBHI,
aHUOHBI. MexaHu3M /[IMCCOLMalMM BelleCcTB C Pa3/MYHbIMU BUJAaMH XUMHUUecKoW cBsizu. CTereHb
muccouuany. CunbHbIe U c/1abble 3/1eKTPOUTHI.

Peakuyu MOHHOTO OOMeHa. YC/IOBHUSI TIPOTeKaHUs peakLUd HOHHOTO OOMeHa, TOJIHbIE U
COKpallléHHble WOHHbIe YypaBHeHHUsi peakiuii. CBOWCTBa KHCJIOT, OCHOBAaHUN M COJieli B CBeTe
npe/icTaB/ieHNi 00 3/1eKTPoIUTHUeCKOH Aucconyanyi. KauectBeHHble peakiiiy Ha MOHBI. [ToHsTHE O
TUZIPO/IM3e COJIei.

XumuuecKutl 3Kcnepumenm:

03HaKOMJIEHHEe C MO/ie/IIMU KPUCTa/I/TMUeCKUX PelIETOK HeOpraHMuecknx BellleCcTB — MeTasljloB
1 HemeTa/sioB (rpadura UM anmasa), CAOXKHBIX BellecTB (XJIOpuZia HaTpusi), HUCC/IeOBaHUe
3aBUCUMOCTH CKOPOCTU XMMUUYECKOW peakLiy OT BO3ZeHCTBUS pa3/IMUHbIX (PAKTOPOB, UCC/e/j0BaHKe
3/IeKTPONPOBOJHOCTA PaCcTBOPOB BeIeCTB, MpoLecca AUCCOLMALMM KHUCJIOT, 1Ijejioueld U CcoJed
(BO3MO>XKHO MCITI0/Ib30BaHKe BH/Ie0 MaTepuasioB), POBe/leHNe OMbITOB, UITFOCTPUPYIOIIMX MPU3HAKU
NpOoTeKaHUsl peakliyii HOHHOro obMeHa (obpa3oBaHMe ocajiKa, Bbljie/leHHe ra3a, 00pa3oBaHue BOJbI),
OIBbITOB, WIFOCTPUPYIOIIMX IIpUMepPbl OKHUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX peaklui (ropeHue,
peakliy pas3/oyKeHusl, COe[VHEeHUs), paclio3HaBaHWe HeOpraHWYeCKUX BelecTB C TIOMOLbIO
KaueCTBEHHbIX peaklUii Ha MOHBI, pellieHre SKCIiepUMeHTa/lbHBIX 3a/ay.

HemeTannbl ¥ UX COeJUHEHHUSA

OO0mmasi xapakTepucThKa rasoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTePHBIE CTEleHH
okucieHus. CTpoeHre U (¢U3MUeCKHe CBOMCTBA TMPOCTHIX BeLeCTB — TajoreHoB. XUMHUUecKue
CBOMCTBAa Ha TMpuMepe Xxjopa (B3aUMOJEMCTBME C MeTa/UlaM{, HeMeTa/ulaMH, Le/l0YaMH).
XnopoBogopog. CossiHasg KUC/IOTa, XMMUYeCKWe CBOMCTBa, MOJy4yeHUe, NpuUMeHeHue. [leficTBHe
XJIopa ¥ XJIOPOBOZOPOZA Ha OpraHu3M 4esjoBeKa. BakHellllne XJIOpUAbI M UX HaxoXJeHue B
npypoge.

OOmasi xapakTepucTtika 37eMeHTOB VIA-rpymmel. OcoOeHHOCTHM CTpPOeHHsI aTOMOB,
XapaKTepHble CTereHW OKucieHus. CTpoeHWe U (U3MUeCKHe CBOMCTBA IIPOCTHIX BeIeCTB —
KHCI0POZa U cepbl. AJJIOTPOIIHbIe MOAU(DUKALIMK KUCIOPOZA U cepbl. XUMHUYeCKHe CBOMCTBA Cephl.
CepoBoji0po/], cTpoeHHe, (pu3nUecKre U XUMHUeckue cBoicTBa. OKCH/IbI Cepbl KaK MpeJCcTaBUTe/n
KUCMOTHBIX OKcuJoB. CepHasi KHUCIOTa, ¢uU3WUecKhe U XHWMHUUeCKHWe CBoOicTBa (oOiue Kak
NpeJiCTaBUTesI Kjlacca KUCJIOT U crenu@uueckre). XUMHUUYeCKHe peakluM, Jekallde B OCHOBe
MIPOMBILIIEHHOTO criocoba MosydyeHUsi cepHOM KucioThl. [IpumeHeHue cepHod KucioTbl. Comu
CepHOM KHC/IOThl, KaueCTBeHHasl peaklUs Ha Cy/ab(aT-uoH. HaxokzeHre ceprl U eé coeflMHEHUM B
npupoje. X¥MHUUecKoe 3arpsi3HeHue OKpYsKarolllel cpejibl CoeIMHEHUSIMU Cepbl (KUC/IOTHBIE 10XKIH,
3arpsi3HeHHe BO3/lyXa U BOJOEMOB), CIIOCOOBI ero MpeoTBpalleH sl

OOrmiasi xapakTepuCTHKa 3/eMeHTOB VA-rpymmbel. Oco0eHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble CTeleHW OKUC/IeHUs. A30T, paclipocTpaHeHue B MpUpo/ie, ¢husnyeckre U XUMHAYeCcKHe
cBolicTBa. KpyroBopoT a3oTa B mpupofie. AMMMAaK, ero (u3nueckue U XHWMHUUeCKHe CBOWCTBa,
rojiyueHue U npumeHenve. Coiv aMMOHUS, UX (U3UYeCKHe U XUMUUYeCKue CBOWMCTBA, IPUMeHeHNe.
KauecTBeHHass peaklidsi Ha WOHbI aMMOHUS. A30THas KUC/IOTa, e€ Tojay4yeHHe, (u3nuecKue U
XUMHUeCKWe cBolicTBa (0OIMe Kak TIpeJCTaBUTeNss Kjaacca KHCJIOT U CrieludUUIecKue).
Vcrosb30BaHNe HUTPATOB U COJIel aMMOHHMSI B KaueCTBe MUHEpaIbHBIX yZoOpeHuil. XuMuueckoe
3arpsi3HeHHe OKpY)Karollleld Cpeibl COeJMHEeHUsIMU a30Ta (KUC/IOTHbIE [JOXKIH, 3arpsisHeHue BO3/yXa,



MouBbl U Bo0EMOB). Pocdop, annoTporiHele MoauduKaiuu dhocdopa, pusryeckrue U XUMAYECKHe
cBoiictBa. Okcup dochopa (V) u dochopHas Kuciaora, ¢u3nueckie U XUMUUeCKHe CBOUCTBa,
nonyuenue. Vcronb3oBaHue GpocdaToB B KaueCTBe MUHEPATbHBIX y/100peHHH.

Ob6miass  xapakrepuctuka 37eMeHTOB [VA-rpynmbel. Oco0eHHOCTM CTpPOeHHs aTOMOB,
XapaKTepHble CTerleHd OKHWCJ/IeHUs. YT/epo/i, a/yIOTPOIHble MOAU(UKALIMK, pacrpocTpaHeHHe B
npupojie, Gusnueckue U XUMHUYecKre CBOMCTBa. Ajcopbiusi. KpyroBopot yriieposia B TpUpOJE.
Oxkcuzbl yriepojia, ux (u3dyeckre W XUMHUECKHe CBOWMCTBA, [IeMCTBUE HA JKUMBbIE OPTaHU3MBI,
MoJiyueHre W TIPUMeHeHHWe. DKOJornuueckue mpoOsieMbl, CBs3aHHbIe C okcuzom yriaepoga (IV),
rurore3a ri100asbpHOTO TOTeIUIeHHsT K/IMMaTa, TTapHUKOBBIN 3¢ ¢eKT. YTombHasi KUCI0Ta U eé COJH,
ux (u3nueckre U XUMHUYeCKHe CBOWMCTBa, MojiyueHHe U NpuMeHeHHWe. KauecTBeHHasi peaklivsi Ha
KapOoHaT-uoHbI. Vicrnonb30BaHre KapOOHATOB B OBITY, MeAWI[MHE, MPOMBIIIIEHHOCTA U CeTbCKOM
XO3SIMCTBe.

[TepBoHaua/ibHbIe TIOHATHS 00 OpraHMUeCKHWX BeleCTBaXx KaK O COeJWHEHUSX Yryiepoja
(MeTaH, 3TaH, 3TWIEH, alleTU/eH, 3TaHOJ, TJIMIepUH, YKCyCHast KUciaoTa). [IpupoHble UICTOUHUKH
yT7IeBOAOPOAOB (Yrofb, MPUPOHBINA Tra3, HedThb), MPOAYKTHI UX repepaboTku (OeH3WH), UX pOJb B
ObITY ¥ TMPOMBILUTIEHHOCTH. [loHATHE O OWOJIOTHYECKM Ba)KHBIX BeI[eCTBaxX: J>XHMpaX, OesKax,
yrieBofax — U WX POMA B JKA3HM uesloBeKa. MaTepuanbHOe €MHCTBO OpraHUuecKux |
HeopraHuuecKrx CoeJUHeHHUH.

KpemHuii, ero ¢usuueckre U XMMA4yecKrle CBOMCTBA, MoJyueHre U rpruMeHeHUe. CoeiiHeHUs
KpemHUs1 B mipupojie. Obiue npescraBieHus o6 okcuje KpemHusi (IV) U KpeMHUeBOW KUC/IOTe.
Cunukartbel, MX UCTOMb30BaHHE B OBITY, B TIPOMBIIIJIEHHOCTH. BakHelilllie CTpOUTe/bHbIe
MaTepuasibl: KepaMHKa, CTeK/Io, I[eMeHT, 0eToH, keme300eToH. IIpobiembl 6e30racHOro
HCTIO/Tb30BaHUS CTPOUTE/IbHBIX MaTepHasioB B TTOBCeJHEBHOM >KHU3HHU.

Xumuueckuii 3kcnepumeHm:

u3yueHre 00pa3lOB HEOPraHWUEeCKUX BeIeCTB, CBOWCTB COJISTHOM KHC/IOTBI, TIPOBeJeHHe
KayeCTBEHHBIX peakIMii Ha XJIOPUJ-UOHbI W HaOJoZileHHe TIPU3HAKOB WX TPOTEKaHWsl, OIIBITHI,
oTpakaroiiye ¢usMueckde U XUMHUYeCcKhe CBOWCTBA TrajioreHOB W MX COeAWHeHUM (BO3MOXXHO
WCTONb30BaHUe BH/leOMaTepyasioB), O3HaKOMJeHHWe C obpaslamMu XJIOpUZAOB (TajoreHu/IoB),
o3HakoM/ieHHe C obpa3ljaMd ceppl W €€ CoeJUHEHUsSMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJleOMaTepuaaoB),  Hab/oZieHWe  Tipoljecca  OOyr/iMBaHWsS — caxapa  MOf  JIeHCTBUEM
KOHIIEHTPUPOBAHHOW CEepHOW KHC/IOThI, W3yYeHHe XUMHUECKUX CBOWCTB pa30aBleHHOW CepHOU
KUCJIOTBI, TIPOBe/IeHHe KaueCTBEeHHOW peaklud Ha Cynb(aT-uoH W HabO/IrofieHHWe TIpHU3HAKa eé
MpOTeKaHUsl, O3HaKOMJIeHHWe C (U3MUYeCKHUMHU CBOWCTBAMM a30Ta, (ochopa M MX COeJUHEHUI
(BO3MOYKHO HCIIO/Ib30BaHKE BHZEOMaTepHasoB), oOpasljaMyd a30THbIX U (OCHOPHBIX yA00peHHi,
rosiyueHue, cobvpaHyve, pacrio3HaBaHUe U M3yueHHe CBOWCTB aMMHaka, MpoBe/ieHre KaueCTBeHHbIX
peakLMii Ha MOH aMMOHUs U (hocdaT-MoH U M3yueHHe TIPU3HAKOB UX MPOTeKaHUs], B3auMO/leiCTBHe
KOHILIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeJbio (BO3MOXKHO MCII0/Ib30BaHUe BU/jeOMaTepHasioB),
H3yueHHe MoJlefiell KpUCTa//IMUeCKUX PeIIeTOK anMasa, rpaduta, dysuiepeHa, 03HaKOMJIEHUe C
MPOIIeCCOM  a/icCOPOLIMK  PAaCTBOPEHHBIX  BEIeCTB AKTUBUPOBAHHBIM YIVIEM U  yCTPOWMCTBOM
MPOTHMBOTra3a, TOy4YeHHe, CcoOMpaHWe, pacrio3HaBaHWe W H3yueHWe CBOWCTB YIJIEKHUC/IOTO Ta3a,
MpOBeJleHre KaueCTBEHHBIX peaklii Ha KapOOHAaT M CH/IMKAaT-MOHBI U HW3y4yeHHe TPU3HAKOB MX
MpOTeKaHUsl, O3HAaKOMJIeHWe C TPOAYyKIMeld CUIMKATHOW TMPOMBIIUIEHHOCTH, pelleHHe
9KCTIepUMEHTA/IbHBIX 3a/1au 10 TeMe «Ba)kHelIe HeMeTasl/Ibl M UX COeJUHEHHS».

Merta/ibl M MX COeAMHEHUA

OO0111ast XapakTepUCTHKAa XUMUUECKUX 3/IEMEHTOB — MeTa/lJIOB Ha OCHOBAHWU WX TIOJIOXKEHHS B
[Tepuoauueckold cucTeMe XUMHYecKUx 31emeHToB [I. V. MeHzieneeBa W CTPOEHMs aTOMOB.
CrtpoeHre MeTa/ioB. MeTanmMueckass CBSI3b UM MeTaj/UTMuecKasi KpPUCTa/UTMYecKasl peIréTka.
ONeKTPOXUMHUYEeCKUN Psifi HalpsDkKeHU MeTaioB. Pu3nyeckre ¥ XMMHUYeCKWe CBOWCTBA METaJUIOB.
O6mye crocoObl TO/MydeHUs] MeTa/uioB. [IOHATHE O KOPpPO3WM MeTa/UIOB, OCHOBHBIE CIOCOOBI



3aIUTHI UX OT Koppo3uu. CriiaBel (CTanib, YyryH, JOPaTIOMUHUN, OPOH3a) ¥ UX ITPUMeHeHHe B ObITy
Y IPOMBILLITIEHHOCTH.

[ITenoyHble MeTan/bl: NOJOKeHVe B [leproanueckor cucTeMe XUMHUeCKUX 3yieMeHToB [I. .
MeHnieneeBa, CTpoeHre UX aTOMOB, HaXOXK/eHue B npupoje. Pusnueckre U XMMUYeCKHe CBOMCTBa
(Ha mpuMmepe HaTpus U Kanusi). OKCHBI U TUAPOKCUBI HaTpUd U Kanus. [IprMeHeHue I11e/I0UHBIX
MeTaJlJIOB U UX COeZUHEHHUH.

[IlenoyHo3eMe/ibHbIE MeTasl/ibl MarHU U Ka/blLMi: To/IoKeHHe B [leproznueckoi cucteme
xumuueckux sjemeHTOoB [I. V. MeHngeneeBa, CTpoeHHMe KX aTrOMOB, HaxOXK[eHUe B IIpUPOJe.
dusnyeckre U XMMUYeCKHe CBOMCTBA MarHus 1 KajabLus. BaxHelime coefiluHeHNs KaibLus (OKCHUT,
TUAPOKCHZ, comu). 2KECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHeHHUs.

AnroMuHuM: TIo/IoKeHVWe B Ilepyuosnueckod cuCTeMe XUMHUYeCKMX »3neMmeHToB [, U.
MeHzieneeBa, CTpoeHHe aToMa, HaxoXXJeHue B mnpupofe. Pusnueckve M XUMHUECKHe CBOMCTBa
anoMuHUs. AMQOoTepHbIe CBOMCTBA OKCHU/Ia U THAPOKCH/A aTFOMUHUSI.

JKesne3o: nonoxkenue B [leprozinueckoi cructeMe XUMUUeckKux 31eMeHTOB []. V1. MeH/ieneeRa,
CTpPOeHHe aToMa, HaXxoXkJeHue B mpupo/e. Pusnueckre U XMMUUeCKUe CBOMCTBA »kene3a. OKCUJbI,
ruzipokcubl U conu xenesa (I1) u >kenesa (III), ux cocras, CBOMCTBA U MO/TyYeHHe.

Xumuueckuii 3kcnepumeHm:

03HaKOMJIeHHe C 00pa3liaMu MeTa/l/IoB U CIJIaBOB, X (DM3UUECKMMH CBOWCTBAMH, U3yUeHHe
pe3y/bTaTOB KOPPO3MM MeTa/UIOB (BO3MOYKHO HCIIOb30BaHME BH/jeOMaTepuasioB), 0cobOeHHOCTel
B3aUMO/IEMCTBUS OKCHU/Ia KaJIbLUsl M HATPUS C BOZOM (BO3MOXXKHO MCIT0/Ib30BaHKe BH/ieOMaTepUasoB),
WCcre/JoBaHUe CBOMCTB >KECTKOM BOJBI, TpoLlecca TOpeHMsi jKele3a B KUCI0poJe (BO3MOXKHO
WCII0/Ib30BaHMe BH/leOMaTepuassoB), TPU3HAKOB TMPOTEKaHUs KayeCTBEHHbIX peaklUii Ha WOHbI:
MarHwusi, Ka/bLysl, aTFOMHHUYS, [UHKa, >keste3a (I1) u >xene3sa (II1), meau (II), HabmomeHye U OnycaHue
MPOLIECCOB OKpAaIlIMBaHUs JIAMEHU MOHAMU HATpusl, Kajaus U KaabLysl (BO3MOXXHO MCIOJIb30BaHUE
BH/leOMaTepuasoB), UCCe/joBaHHe aM(OTepHbIX CBOMCTB T'MJPOKCH/A aJIOMUHUSI U THPOKCHZA
LIMHKa, pelleHre 3KCIIepUMEeHTA/IbHBIX 3a/jau 1o TeMe «BakHel1Me MeTasuibl U UX COeIUHEHUS».

XuMHA U OKpyKawlas cpeja

BemjectBa ¥ maTepuanbl B TOBCEJHEBHOM >KHW3HM 4YesioBeKa. besomacHoe wucronb3oBaHUe
BeIIleCTB U XUMUUECKUX peakluii B ObiTy. [TepBasi TOMOLI[b MPH XUMUUECKUX 0’KOraX M OTPaBJIeHHUsIX.

XYMHYecKoe 3arpsisHeHHe OKpYyyKarolleill cpefibl (TipefenbHasi [JOMyCTHUMasi KOHLIEHTPALUs
BelrecTB, fanee — [1JK). Pojib XuMuUu B pellieHHH 3K0JI0THYeCKUX TTpo0sIeM.

Xumuueckuii 3kcnepumeHm:

n3yueHre 00pa3LOB MaTepHasoB (CTEK/IO, CII/IaBbl METAJIOB, TIOJIMMePHbIe MaTepUasIbl).

MescnpedmemHble cessu

Peanu3anus Me)XrpeIMeTHBIX CBSI3eld IIPU U3yUeHUM XMMUU B 9 KJlacce OCyILeCTB/ISIeTCs uepe3
WCTO/b30BaHHWe KakK OOIMX eCTeCTBeHHO-HAaYYHbIX TIOHSITUM, TaK UM TIOHATHH, SIB/SIOIIAXCS
CUCTeMHBIMU /Il OT/Ze/IbHBIX [IPeMeTOB eCTeCTBeHHO-HayUHOI'0 LIMK/Ia.

OO1Me ecTecTBeHHO-Hay4Hble TMOHSTUS: Hay4yHbIN (akT, TMIOTe3a, 3aKOH, TeOpHs, aHasu3,
CUHTe3, KaccubuKalus, epuoMYHOCTb, Hab/IFoIeHre, SKCIIepPUMEHT, MO/le/TMPOBaHue, U3MepeHue,
MoO/iefib, sIBJieHHe, TapHUKOBBIN 3 (eKT, TeXHOIOT|sl, MaTepUallbl.

®dusyka: Marepusi, aToM, 3VIEKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IWJ, M30TOIbI,
PaZIM0aKTUBHOCTb, MOJIEKYJIa, 3/IeKTPUUYECKUU 3apsifi, MPOBOJHUKY, [TOYIIPOBOJHUKH, AU3IEKTPUKH,
¢doTo3/1eMeHT, BelllecTBO, Teno, O0OBEM, arperaTHoe COCTOsIHME BelllecTBa, ra3, pacTBOp,
pPacTBOPUMOCTb, KPUCTa/I/TMUeCKas pPelléTKa, CruiaBbl, (pM3UyecKre BeJUUMHBI, eIMHULIbI U3MepeHNs,
KOCMUUEeCKOe NPOCTPaHCTBO, IJIaHeThl, 3Bé3/bl, CoJHLe.

Buonorusi: ¢dotocuHTe3, [bixaHue, Ouocdepa, 3KOCHCTEMa, MHHepasbHble yJ00peHus,
MHUKDPO3/1eMeHTbI, MAaKPO3/IeMeHThI, ITUTaTe/IbHbIe BelllecTBa.

I'eorpadus: atmocdepa, ruzpocdepa, MUHepasbl, TOPHbIe MOPOALI, I0JIe3Hble MCKOIaemble,
TOIJIVBO, BOJHbBIE PECYDCHI.



INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA IIPOI'PAMMBI IIO XMMHWHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHLIE PE3YJ/IBTATbBI

JInyHOCTHBIE  pe3y/ibTaThl OCBOEHUs TIPOrpaMMbl OCHOBHOTO oOIiero o6pa3oBaHus
JIOCTUTAIOTCST B X0Zle 00yueHUsi XUMUU B eJUHCTBe yueOHOM W BOCIIUTATe/NbHOW JeATebHOCTH B
COOTBETCTBUM C TPA/WI[MOHHBIMU POCCHMCKUMHU COLIMOKY/IBTYPHBIMUA U JyXOBHO-HPABCTBEHHBIMHU
L[EHHOCTSIMUA, TIPUHSTHIMA B OOIL[eCTBe TIpaBUaMd W HOPMaMU TIOBEJEHUSI U CIIOCOOCTBYIOT
MpoLIeCccaM CaMOTIO3HAHUs, CAMOPA3BUTHS Y COL[UATM3ALIMN 00yUaroIiXCsl.

JINYHOCTHBIE  pe3yJ/ibTaThl OTPAKAIOT TOTOBHOCTb OOYYAIOIIMXCS PYKOBOZACTBOBATHCS
CUCTEeMOM TIO3UTUBHBIX 1LIEeHHOCTHBIX OPUEHTAl[Mi U paciliipeHye OTbiTa esaTe/TbHOCTH Ha eé OCHOBE,
B TOM YHMCJIe B YaCTH:

1)naTpuoTHYeCKOro BOCIIMTAHUS:

L[EHHOCTHOTO OTHOIIEeHUsI K OTeueCTBeHHOMY KYJIbTYPDHOMY, WCTOPUUECKOMY W Hay4YHOMY
Hac/leinto, TIOHMMAaHUSI 3HAaueHHsT XUMHWUYECKOW HAyKu B JKU3HU COBPEMEHHOro OOIlecTBa,
CNOCOOHOCTH BJ/IaZieTh ZOCTOBEPHOM WH(OpMaIieil O Tepe/ioBBbIX [JOCTIIKEHUSIX U OTKPBITUSX
MHUPOBOMW U OTeUeCTBeHHOW XMMUH, 3aMHTePECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U
o0111ecTBa;

2)rpaXkAaHCKOro BOCIIUTAHUSA:

MpeJCTaB/ieHuss O COL[Ma/NbHBIX HOpPMax M TIpaBWIaX MEXJIUUHOCTHBIX OTHOIIEHHWN B
KOJIJIeKTHBe, KOMMYHUKaTUBHOMN KOMIIeTeHTHOCTU B o0111eCTBEHHO TI0JIe3HOM,
yueOHOMCCIe[OBaTeIbCKON, TBOPYECKOM W JIDYTMX BHJaX [IeATeJbHOCTH, TOTOBHOCTU K
pa3Ho0Opa3HON COBMECTHOW JesTebHOCTA TIPU BBITIOJHEHWH Y4yeOHBIX, TO3HaBaTeIbHBIX 3a/ad,
BBLIMIO/ITHEHUM XUMHUUYECKUX JKCIIEPUMEHTOB, CO3[IJaHUM Y4YeOHBIX TPOEKTOB, CTpeMJIeHHUsS K
B3aMMOIIOHUMAaHWI0 YW B3aWMOIIOMOLIM B TIPOL[eCCe 3TOM yueOHOW [esTesbHOCTH, TOTOBHOCTU
OLIeHMBAThb CBOE TOBe/[eHHe U MOCTYIIKU CBOMX TOBapHUilel C MO3ULIMA HPAaBCTBEHHBIX U MPABOBBIX
HOPM C yuéTOM OCO3HaHHSsI TIOCIeJCTBUI TIOCTYTIKOB,;

3)LleHHOCTH HAyYHOr'0 MO3HAHUS:

MHUPOBO33peHYecKUe TIpe/iCTaB/IeHHsI O BellleCTBe U XUMHUeCKOW peaklid, COOTBETCTBYIOILIVEe
COBPEMEHHOMY YDOBHIO pa3BUTHS HAyKd W COCTABJISIOL[HME OCHOBY /ISl TIOHMMaHWs CYIIHOCTH
Hay4yHOW KapTWHbI MUpa, TpeJCTaB/eHUss 00 OCHOBHBIX 3aKOHOMEDHOCTSIX DPa3BUTUS TPUPO/IBI,
B3aUMOCBSA35IX UesI0BeKa C IPUPOJHOU CpesioM, O PO/ XMMMH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTeW;

ro3HaBaTe/lbHble MOTUBBI, HarlpaB/ieHHble Ha TIOJlyueHHWe HOBBIX 3HAHUW 10 XUMUH,
HeoOXoauMble [T OOBSICHEHHsI HAO/IOZAaeMbIX TIPOLIECCOB U SIBJIEHWH, I103HABaTe/bHOM,
MHGMOPMAaIIMOHHOW U UWTATeNbCKOW KYJIBTYPhI, B TOM UKC/e HAaBBIKOB CaMOCTOSITE/IbHOM PaboThI C
yueOHbIMU TeKCTaMH, CIIPABOYHOM JIUTepaTypoM, [OCTYNMHBIMA TeXHWYeCKUMH CpeJCTBaMHU
HMH(OPMaLIMOHHBIX TeXHOJIOTUM;

WHTepeC K OOyYeHWI0 U II03HaHWIO, JI0OO3HATEIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
camMoo0pa30BaHUI0, TIPOEKTHOM W WCC/e/IOBATeNbCKOW [JesSTeTbHOCTH, K OCO3HAaHHOMY BBIOODY
HarpaB/IeHHOCTH ¥ YPOBHS 00yUeHUs B Jla/IbHEHIIIeM;

4)dopMupoBaHus Ky/JIbTYPhI 3/I0POBbA:

0CO3HaHUe LIeHHOCTU >KW3HHU, OTBETCTBEHHOI'O0 OTHOIIIEHUSI K CBOEMY 3/]0pPOBbIO, YCTAHOBKH Ha
3[I0POBBIM 00pa3 >KU3HU, 0CO3HAHME TTOC/Ie/ICTBUI U HEMPUATHE BPEAHBIX MPUBBIUEK (YIOTpeOIeHus
aJIKOTOJIsl, HAapKOTHUKOB, KypeHus), HeoOXoAUMOCTU coOsirojieHuss TpaBu 0e30MacHOCTA TIpU
oOpallieHny C XMMAYeCKUMU BellleCTBaMU B OBITY U peaibHOM >KU3HY;

5)Tpy/0BOro BOCIIUTAHUSA:

WHTepeC K TMPAaKTUYeCKOMY W3Yy4eHHUI0 Tpodeccuid U Tpy/a pa3IMyHOTO POj/ia, YBakKeHWe K
TPYAY U pe3yJibTaTaM TPYAOBOU /eATelbHOCTH, B TOM UHMC/ie HA OCHOBe TPUMeHeHHs MpeJMeTHBIX



3HAHWM 10 XWUMHH, 0CO3HAHHBIA BHIOOD WHWBHU/YaTbHON TPaeKTOPUH TIPO/I0/DKeHHsT 00pa30BaHus C
yUéTOM JIMUHOCTHBIX WHTEPECOB U CIIOCOOHOCTM K XUMHH, OOIECTBEHHBIX WHTEPECOB W
MOTPeOHOCTEH, YCITeITHOM MpodeCcCHOHaIbHON JeATebHOCTH U Pa3BUTHS HeOOXOAMMBIX YMEHUH,
TOTOBHOCTB aJjalTUPOBAThCS B TIPO(eCCMOHA/IbHOM Cpejie;

6)3K0/1I0rH4ecKoro BOCIIMTaHUA:

9KOJIOTUUECKH Iiesiecoo0pa3Hoe OTHOIIeHHWe K TIPUpO/ie KaK MCTOUYHUKY JXM3HU Ha 3emiie,
OCHOBe eé CyIl[eCTBOBaHMS, TOHMMaHWe IIeHHOCTH 370pOBOr0 M Oe3omacHoro obpasa >KW3HH,
OTBETCTBEHHOE OTHOIIIEHWE K COOCTBeHHOMY (DHM3UUeCKOMY U TCUXUYECKOMY 3/J0POBbIO, OCO3HAHHE
1IEHHOCTH COOJTIOZIeHHsT TIPaBW/I Oe30T1acHOTO TIOBe/leHUs TIpU paboTe C BeleCcTBaMH, a TakKke B
CUTYaIUsIX, YTPOXKAIOI[UX 3/J0POBBIO U )KU3HU JTIO/IEH;

CHOCOOHOCTH TIPUMEHSITh 3HAHUS, TIOJyYaeMble TIPM W3YUYeHWU XUMHM, [JIs PellleHus 3afiad,
CBSI3aHHBIX C OKPY>KaloI[el PUPOTHOM Cpe/ioH, /I/Isl MOBBIIIEHNsT YPOBHSI 9KOJIOTHUECKOH KYJIbTYPBI,
0CO3HaHHs T/I06aTBbHOr0 XapakTepa 3KOJIOTHYeCKMX Tpo0/ieM W MyTel WX pelleHHs] TT0CPeiCTBOM
METO/IOB XMMHH, 3KOJIOTHUECKOT'0 MBIIIIEHHUS], YMEHHUs] PYKOBO/ICTBOBAThCSI M B TI03HABATe/ILHOM,
KOMMYHUKaTUBHOW 1 COLIMATbHOM TIPAKTUKe.

METAINIPEAIMETHBIE PE3YJ/IbTATBI

B cocraBe MeTampeAMeTHBIX pe3y/bTaTOB BBIJE/NSIOT 3HAuMMble /i1 (HOpPMUPOBaHMUS
MHUPOBO33peHus1 O00IeHayuHble TIOHSATHS (3aKOH, TeOpHsi, TPUHIIWII, TUIOTe3a, (akKT, CHUCTeMa,
TIPOIIECC, SKCIIEPUMEHT M JIPYroe.), KOTOpbIe HWCIO/b3YIOTCA B €CTeCTBEHHO-HAayUHBIX yueOHBIX
npeaMeTax M TMO3BOJIAIOT Ha OCHOBE 3HAHUH W3 3THX MpeAMeToB (OPMHUPOBATH MpEZCTaBJIeHHE O
1[eJIOCTHOM Hay4yHOW KapTHWHe MHpa, W yHHUBepcajibHble ydeOHble [AelicTBUsI (TT03HaBaTeJ/bHEIE,
KOMMYHHMKaTUBHbBIE, PpETY/ISTUBHBIE), KOTOpble obecrieurBaOT (OpPMHUPOBaHHE TOTOBHOCTH K
CaMOCTOSITe/ILHOMY TIJITAHUPOBAHUIO U OCYIIIeCTB/IEHUIO YUeOHOM /1esTeTbHOCTH.

ITo3HaBaTe/IbHBIE yHHBepPCa/IbHbIe yUeOHbIe el CTBUS

Ba3oBble 1oruyeckue JeMCTBUA:

YMEeHHSsI MCIT0/Ib30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUsT TIPY OCBOEHHUHU 3HAHUM: PaCKPhIBATh
CMBIC/T XUMHUECKUX TTOHATUH (BBIJE/IATh UX XapaKTePHbIe TIPHU3HAKH, YCTaHAB/IMBATh B3aUMOCBSI3b C
JIPYTUMH TIOHSITHUSIMH), MCII0/Ib30BaTh TOHATHS i1 OOBSICHEHWS OTJE/NbHBIX (DAaKTOB U SIBIEHUH,
BLIOMpATh OCHOBAHWS U KPUTEPUU i KIaCCUPHUKALUH XUMHAYECKHUX BeI[eCTB M XUMHUECKHX
peakI[{ii, yCTaHaB/IWBaTh NMPHUUYMHHO-C/IEZICTBEHHbIE CBSI3M MeXKAYy OO0beKTaMM H3yUeHHs, CTPOUTH
JIOTUYEeCKWe PpacCyKAeHusi (MHAYKTUBHbIE, AeJYKTUBHbIe, [0 aHaJOTHH), [eaTh BBIBOABI U
3aK/TIOUEHUS;

yMeHHe TIPUMEHSITb B TMpOILlecce TMO3HaHWs TMOHATUSA (TIpeZMeTHbIe W MeTarpe/MeTHBIE),
CUMBO/IMUECKHe (3HAKOBBIE) MO/, WCIOb3yeMble B XWMHH, TIpeoOpa30BbIBaTh IITMPOKO
MIpUMEHSIEMble B XWMHH MO/Ie/IbHbIe TIPeZICTaB/IeHHs — XUMHUECKWH 3HaK (CHMBOJI 3/IEMEHTa),
XUMHYecKast popMysia ¥ ypaBHeHHEe XUMHUUECKOUH peaki[u — IIPU PelieHnH yueOHO-TT03HaBaTe TbHbIX
337a4, C Y4ETOM ITUX MOJEbHBIX TIPe/[CTAaB/IeHUN BBISB/SATh M XapaKTepPH30BaTh CYI[eCTBEHHBIE
MPU3HAKH M3yUaeMbIX 00bEKTOB — XUMUUECKUX BEI[eCTB U XUMHUUECKUX peakKIUii, BISAB/IATL 00IIHe
3aKOHOMEPHOCTH, TIPUYMHHO-C/IeZICTBEHHBIE CBSI3M W TIPOTHMBOPEUHMs B H3yudaeMbIX IpoLjeccax |
SIBJIEHUSIX.

Ba3oBble ucciefoBaTe/IbCKHe AeMCTBUSA:

yMeHHe UCIT0/Ib30BaTh MMOCTaB/IeHHbIE BOMIPOCH] B KAUeCTBe MHCTPYMEHTA MO3HAHMUS, a TAKXKe B
KauecTBe OCHOBBI /ji1 ()OPMUPOBAHUSI TMIIOTE3bl MO TPOBEPKE TPAaBUIBHOCTH BBICKA3bIBAEMbIX
CY>K[eHUl;

rpuoOpeTeHHe OIbITa 10 TUIAHUPOBAHHIO, OpPraHMW3al[iM W IIPOBEJIEHHI0 yUeHHUYeCKUX
9KCTIePUMEHTOB, YMeHHe HalO/iro/aTh 3a XOJOM IIpoliecca, CaMOCTOSTeNTbHO TPOTHO3HMPOBATH €r0
pe3ynbTar, (OpMYyJUPOBaTH OO0OOIIEHWST W BBIBOJABI TI0 pe3y/bTaTaM TPOBEJEHHOTO OTIbITa,
HCCJIeIOBaHMS, COCTABJIATh OTUYET O TIPO/Ie/TaHHOU pabore.

Pabora ¢ uadopmarnuei:



yMeHHe BbIOMpaTh, aHA/IM3UPOBaTh U WHTEPIPETHUPOBATh MH(OPMAIUIO PAa3/IMUHbIX BHUJIOB U
¢op™m TmpejcTaB/ieHus], TOJAyYyaeMyl) M3 pasHbIX WCTOYHMKOB (HAayuHO-TIOMYJISIpHasi JuTepaTrypa
XUMHUUECKOTO COZEp’KaHHsl, CIIPaBOYHbIE TI0COOUs, pecypchl VIHTepHeTa), KPUTHUECKU OLIEHMBATh
MIPOTUBOPEUMBYIO 1 HeJJOCTOBEPHYIO HH(POPMaLIUIO;

yMeHHe TIpUMEHSTb pa3/iiyHble MeTO/bl M 3arpochl TIPY TIOMCKe U 0TOOpe WMHbOpMaLUK U
COOTBETCTBYIOL[UX [JaHHbIX, HEOOXOAWMBIX /ISl BBIMOJHEHUS y4ueOHBIX W TIO3HABaTe/IbHBIX 3afiau
OTIpe/le/IEHHOTO THIA, TPUOOpeTeHWe OIbiTa B 00JIACTW WCTIOIb30BaHUS HMH(OPMAI[MOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJlafieHhe KyJbTypOd aKTUBHOTO UCIIO/b30BaHUSI Pa3TUUHBIX
TOMCKOBBIX CUCTEM, CAMOCTOSITe/TbHO BBIOWPATh ONTUMAa/bHYIO ()OPMY TpeCTaBIeHuIs HPOPMALN
Y WTIOCTPUPOBaTh pelllaeMble 3a/laul HeCJ0XKHBIMM CXeMaMM, JuarpamMMaMu, ApYruMu (popmMamu
rpaduKy ¥ UX KOMOUHALUSIMU;

yMeHHe WCIo/b30BaTh M aHa/lW3WpOBaTh B Tipoliecce yueOHOM W MCC/e/0BaTeNbCKON
JlesiTeIbHOCTU MH(OPMALIMIO O BJIMSIHUM MPOMBIILIEHHOCTH, Ce/TbCKOTO XO035IMCTBA U TPaHCIIOpTa Ha
COCTOsIHUe OKpY>Katolleii MpUPOJHOM Cpe/ibl.

KoMMyHHKaTHBHbIe yHUBepPCa/IbHbIe YUeOHbIe JeHCTBHA:

yMeHHUs1 3a/laBaTh BOTIPOCHI (B X0/l Auasora U (M) JUCKYCCHH) TI0 CYIIeCTBY 00CyXaaeMoun
TeMbl, (POPMYJ/IMPOBaTh CBOM IPe//I0KEeHNs1 OTHOCUTE/IBHO BBITIOJIHEHUS NPe/I0KeHHOW 3a/iaul;

yMeHHUs1 TIpe/iCTaB/IsTh MO/yueHHble pe3y/bTaThl M03HABATebHOMN /1eATe/IbHOCTH B YCTHBIX U
MUCbMEHHBIX TeKCTax; JeaTh Mpe3eHTal|i0 Pe3y/IbTaTOB BBIMIOJHEHHs XUMUYEeCKOro SKCIiepuMeHTa
(;mabopartopHoro orieiTa, JlabopaTopHOit paboThl MO HMCC/Ae0BaHUIO CBOMCTB BelllecTB, yueOHOro
MPOEeKTa);

yMeHHUs1 yueOHOro COTPYJHUYECTBA CO CBEDCTHHMKAMM B COBMECTHOW TI03HaBaTe/bHOU U
HCCIIeIoBaTe/TbCKOU ieTeTbHOCTH TIPH PellieHU BO3HUKAIOIIUX MMPOo0/ieM Ha OCHOBe yuéTa 00Imx
MHTEPECOB W COTJIaCOBaHMS TMO3WIMK (00CYyXJeHHs, 0OMeH MHEeHWSIMU, «MO3TOBBIE INTYPMbI»,
KOOp/IMHALUSI COBMECTHBIX [IeMICTBUM, OIpeJie/ieHle KpUTepHeB I0 OLieHKe KauecCTBa BbITIOJTHEHHOW
paboThI U ApyTHE).

PeryisiTUBHBbIE yHHBepPCa/IbHbIE YUeOHbIE [JeHCTBHUA:

yMeHHe CaMOCTOSITeJIbHO OTpeJieisiTh 1ieJId JeaTelbHOCTH, TUIaHUPOBaTb, OCYIIeCTBIISTS,
KOHTPOJIUPOBATh U TIPU HEOOXOJUMOCTU KOPPEKTUPOBATh CBOIO [IesiTe/IbHOCTh, BEIOMpAaTh Haubosee
3¢ dekTrBHbIE CIIOCOOBI pellieHUs] yueOHbIX U MO3HaBaTebHBIX 3a/jau, CAMOCTOSITeJTbHO COCTABJISITh
WU KODPeKTHUPOBAThb TIPe//IOXKeHHbIM a/lrOpUTM JeMCTBUM TIPU BBLIMIOJHEHUM 33JjJaHuMl C YUYETOM
MOJTyueHUsT HOBBIX 3HaHWM 00 u3yuaeMbIX OOBEKTaX — BeIIeCTBaX M peakIUsX, OI[eHUBaTh
COOTBETCTBHE TOJYYEeHHOr0 pe3y/bTaTa 3asB/IeHHOH LNy, yMeHHUe UCI0/1b30BaTh U aHa/IM3UPOBaTh
KOHTEKCTbI, TIpe/ijlaraeMble B YC/IOBUU 3a/laHUM.

IMPEAMETHBIE PE3YJ/IBTATHI

B cocraBe TipeMeTHbIX pe3y/JibTaTOB TI0 OCBOEHHIO 00s3aTeJIbHOTO  COJiepyKaHus,
yCTaHOBJIEHHOTO JlaHHOW  defepanbHON  paboueli  mporpaMMoi, BBLIIEJISIIOT:  OCBOEHHBIE
o0yuarol[MMHUCS HayUHble 3HAHMS], YMEeHUs U CITOCOOBI IeMCTBUM, crieliudurueckye st peMeTHON
obmactu «XuMHs», BUbI JeSITeTbHOCTU TIO TIOJIyYeHHI0 HOBOTO 3HAHWs, ero WHTepIrpeTalyy,
rpeobpa30BaHMUI0 U MPUMEHEHUIO B Pa3/TMUHBIX yUeOHBIX ¥ HOBBIX CUTYAI[UsX.

K koHuy obyuenuss B 8 Kijacce mpegmeTHble pe3y/bTaThl Ha 0a30BOM YpPOBHE OJDKHBI
oTpaXkaTb COOPMUPOBAHHOCTh Y 00YYAIOIINXCSl YMEeHHI:
®  pacKpbIBaTh CMBIC/T OCHOBHBIX XUMUUECKUX TIOHSATUM: aTOM, MOJIeKy/a, XUMUUeCKHI 3/IeMeHT,

TIPOCTOE BeleCTBO, CJI0XKHOEe Bell|eCTBO, CMeCh (0/JHOPO/IHast ¥ HeOJHOPO/[Hasi), BaJIEHTHOCTb,
OTHOCHTeJIbHasl aTOMHasl U MOJIeKy/IsIpHasi Macca, KOJIMUeCTBO BeleCTBa, MOJb, MOJISIpHAst
Macca, MacCoBasi 10/is XMMUUEeCKOro 3/ieMeHTa B COeIMHEeHUU, MOJISIPHBIA 00bEM, OKCH/I,
KUCJI0Ta, OCHOBaHUe, COJib, 3/IeKTPOOTPULIATeTbHOCTh, CTEeNeHb OKUC/IeHUs, XUMHUYecKast
peakiusi, KnaccuduKalys peakiuii: peakliui Coe/IMHeHNs], peakliuy Pa3ioKeHUsl, peaki[u1
3aMell|eHus], peakLul 00MeHa, 9K30- ¥ SH/I0TePMUUeCKHe PeaKL|H, TeTUI0BOM 3G eKT peakijuy,



PO aTOMa, 37IeKTPOHHBIN CJI0M aTOMa, aTOMHasi OpOWTasTb, PaZiyC aTOMa, XUMHUUeCKas CBSI3b,
ToJIsIpHAsi U HeToJIsipHasi KOBaJIeHTHas! CBSI3b, MOHHAsI CBsI3b, UOH, KATUOH, aHUOH, PacTBOp,
MaccoBasi /10Jis1 BellleCcTBa (TIPOLieHTHasi KOHLIeHTpPallys) B paCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUECKUX TIOHATHN ¥ IPUMEHSITh 3TU TIOHSITUS TIPU
OIMCaHWY BeIeCTB U UX MpeBpalleHu;
WCII0/Ib30BaTh XUMUUECKYH) CUMBOJIMKY /IJIs1 COCTaB/IeHUs (JOPMYJI BeIlleCTB U YpaBHEHUI
XUMHUYECKUX peakiuii;
OTIpe/e/IATh Ba/IEHTHOCTh aTOMOB 3/IeMEHTOB B OMHAPHBIX COeIMHEHUSIX, CTETIeHb OKUC/IEHHUS
3/IeMEHTOB B OMHapHBIX COeMHEHUSIX, TIPUHA/J/IE)KHOCTh BEIIeCTB K OTpe/ie/IEHHOMY K/1acCy
coeZiMHeHM 110 (hopMysiam, BUJ, XUMUUECKOW CBsI3W (KOBa/IeHTHasi U MOHHAs) B HEOPraHUUeCKrX
COeZIMHeHUSIX;
packpeiBaTh cMbici [Tepuoguueckoro 3akoHa [I. V. MeHzesneeBa: eMOHCTPUPOBATh TTOHWMaHHe
MepuoANuecKom 3aBUCMMOCTH CBOMCTB XMMHUYECKMX 37IEMEHTOB OT MX T0JIOKEHHSI B
[Tepuoaunueckoli cucTeMe, 3aKOHOB COXPaHEHUs1 MacChl BellleCTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIPHOTO YUeHUs], 3aKOHa ABOra/ipo;
OTMCBIBATh W XapaKTepru30BaTh TabuuHyto hopmMy [Teproanyeckol CUCTeMbl XUMHUUECKUX
3/IEMEHTOB: pa3/iMuaTh MOHATHUS «TJIaBHas MmoArpymma (A-rpyrra)» u «nobouHas rogrpyrma (b-
TpyIina)», Masble U 00oJbIiINe TIepHOAbI, COOTHOCHUTb 0003HaUeHHsl, KOTOPble UMEIOTCs B Tabmuie
«[leprosnyeckast cucreMa XUMHUeCKuXx 371eMeHToB [I. V1. MeHziesieeBa» C YMC/IOBBIMU
XapaKTepUCTUKaMK CTPOEHUsT aTOMOB XUMHUUeCKHX 371eMeHTOB (COCTaB U 3apsi/[ siipa, o01iee
YKCJIO 37IEKTPOHOB U pacrpe/ie/ieHre UX T0 371eKTPOHHBIM CJI05IM);
K/1acCUPULMPOBaTh XUMUUYECKHe 3/1eMeHThl, HeOpraHW4YecKue BelllecTBa, XMMHUUYeCcKre peakliiu
(0 YKC/Ty ¥ COCTaBy YyUYaCTBYIOLLIMX B peakLMy BelecTB, M0 TerjioBoMy 3 QeKTy);
XapaKTepr30BaTh (OIMMChIBaTh) O0IIIe XUMHUUYeCKHe CBOMCTBA BEI[eCTB PAa3/IMUHbIX KIacCOB,
Mo TBep>K/iasi OrMcaHye IpuMepaMH MOJIeKY/ISIPHBIX YpaBHEHH COOTBETCTBYIOLIMX
XUMHUUECKUX Peakiiuii;
MIPOTHO3UPOBATh CBOMCTBA BEIL[eCTB B 3aBUCHMOCTH OT UX KaueCTBEHHOT0 COCTaBa,
BO3MOYKHOCTH TPOTeKaHUsI XMMUYeCKUX TpeBpallieHui B pa3/IMuHbIX YC/IOBUSX;
BBIUHC/ISITh OTHOCUTE/TbHYIO MOJIEKYJ/ISIDHYIO M MOJISIDHYO MacChl BELL|eCTB, MACCOBYIO /I0JTHO
XUMHUUECKOT0 37ieMeHTa 1o ¢popMyJie CoeJUHEHUs], MAaCCOBYIO /100 BellleCTBa B pPacTBODe,
MPOBOJUTDL PACUETHI 10 YPAaBHEHUIO XUMUYECKOW peakiuy;
TIPUMEHSITb OCHOBHBIE OTepaliiy MbICJTUTE/IbHOM /1essTe/TlbHOCTH — aHa/li3 U CUHTe3, CpaBHeHUe,
0000111eH1e, CHICTEMATH3aLIMI0, K/IaCCU(HKALIMIO, BbISIB/IEHH e IPUUMHHO-C/Ie/ICTBEHHBIX CBSI3ei
— JI71s K3y4eHUs CBOMCTB Bell|eCTB M XUMHUECKUX Peaklvii, eCTeCTBeHHO-Hay4YHbIe MeTO/ibl
TI03HaHUs — HaOJTI0ieHre, U3MepeHre, Mo/Ie/TAPOBaHue, SKCIIePUMEeHT (peasbHbIN U
MBIC/IEHHBIN);
CJiefioBaTh MpaBU/IaM I10J1b30BaHUs XMMUUYeCKOH MoCcy ol U labopaTOpHbIM 060pyi0BaHKeM, a
TaK>Ke TIpaBU/IaM 0OpallieHusl C Bell[eCTBaMK B COOTBETCTBUU C MHCTPYKI[USIMU T10 BBITIOJTHEHUIO
n1abopaTOPHBIX XUMUYECKHX OTIBITOB TI0 TOJTYUeHUI0 U COOMPaHUIO ra3000pa3HbIX BeIeCTB
(BoZi0pOZia ¥ KMCI0PO/a), TIPUTOTOB/IEHUIO PaCTBOPOB C OTpe/ie/IEHHON MacCOBOM fjoJiei
PacTBOPEHHOTO Bell|eCTBa, TVIaHUPOBaTh Y MPOBOAUTH XUMUUECKHe SKCTIePUMEHThI TI0
pacrio3HaBaHKIO PACTBOPOB IIje/louell ¥ KUC/IOT € TIOMOLLbI0 UHAUKATOPOB (JIaKMYC,
deHondranerH, MeTUIOPaHX U IpyTHe).

K koH1ly 06yueHus B 9 KJ1acce ripeJjMeTHbIe pe3y/bTaThl Ha 6@30BOM YPOBHE [JO/IKHBI
oTpakaTb C(hOPMUPOBAHHOCTD y 0OYUaIOIIUXCST YMEeHUI:
PacKpbIBaTh CMbIC/T OCHOBHBIX XUMUUECKUX TIOHATUN: XUMUUECKWUW 3/1eMeHT, aTOM, MOJIeKyJ1a,
VOH, KaTHOH, aHHWOH, TIPOCTOe BeleCTBO, CJI0XKHOe BeleCTBO, BaJIeHTHOCTb,
3/IeKTPOOTPULIATeTbHOCTh, CTeNIeHb OKUC/IeHHS, XUMUUYeCKasi peakLiysi, XMMUUecKasi CBSI3b,
TeryioBoi 3¢eKT peakuyu, Mojib, MOJSIPHBIA 00BEM, PaCTBOP, 3/IEKTPOJIUTHI, HEI/IEKTPOJIUTHI,



3JIEKTPOIUTHYECKAsT AUCCOLMALIUS, PeaKL[ii MOHHOTO 0OMeHa, KaTalin3aTop, XUMUYeCcKoe
paBHOBecHe, 0OpaTMble 1 HeoOpaTHUMble PeaKi|u, OKUC/TUTeTbHO-BOCCTAHOBUTE/TEHBIE
peaxkLiiy, OKUC/IUTe b, BOCCTAaHOBUTE/Ib, OKHUC/IEHVEe U BOCCTaHOB/IEHUE, a/l/IOTPOINS,
am(pOTepHOCTb, XUMHUUECKasl CBSI3b (KOBa/IleHTHasl, MOHHas, MeTa/lJTnuecKasi), KpuCTalauuecKas
peléTKa, KOppOo3Usl MeTa/UIoB, CIIIaBbl, CKOPOCTb XUMUYECKOM peakLjyy, npefie/lbHO
JonycrtuMasi KoHuenTpauus [T/1K BelijecTsa;

WIJTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUUECKUX MOHATUI U IPUMEHSITb 3TU MOHATUS IPU
OIMCaHWY BellleCTB U UX NpeBpalleHul;

VCTI0/Ib30BaTh XMMHUUECKYH0 CHMBOJIMKY [i/Is COCTaB/IeHUs1 (pOPMY/I BellleCTB U ypaBHEeHUM
XUMHUYECKUX peakLui;

orpezie/ATh Ba/leHTHOCTb U CTelleHb OKUC/IEHUS] XMMUUeCKUX 3/IeMEHTOB B COeJUHEeHUsX
Pa3IMUHOr0 COCTaBa, MPUHA//IEXXKHOCTh BEILleCTB K ONpe/ie/IEHHOMY KJ1acCy COeJMHeHUM M0
(dopmyaMm, B/, XMMUYECKOM CBA3U (KOBaJleHTHasl, MOHHasl, MeTa/uln4yecKast) B HeOpraHn4eCKUxX
coeZIMHEHUSX, 3apsij, OHA [0 XMMUYeCKol (hopMysie, XapakTep Cpe/ibl B BOJHBIX pacTBOpax
HeopraHMuuecKux COeJUHeHUH, TUM KPUCTA/UTMYeCKO! PellléTKA KOHKPeTHOI'O Bell|eCTBa;
packpeiBaTh cMbIC/ [Tepuoanueckoro 3akoHa 1. 1. MeHeneeBa ¥ e MOHCTPUPOBATh €0
TIOHMMaHHe: OTMCHIBATh M XapaKTeprU30BaTh TabmuuHyto ¢popmy [leproamnueckoil cucTemMbl
XVUMUYeCKUX 3/IeMEHTOB: pa3/inuaTh MOHATHS «TJIaBHast OArpymma (A-rpyrina)» U «1obdovHast
noarpymmna (b-rpymma)», Manble U OOJbIINEe TIEPUO/IbI, COOTHOCUTH 0003HaueHus1, KOTOpbIe
VMEeIOTCs B TIeprUo/IuuecKoi Tabsuilie, C YMC/IOBBIMU XapaKTePUCTUKaMU CTPOEeHHsI aTOMOB
XMMHUEeCKHUX 371eMeHTOB (COCTaB U 3apsif si/ipa, oblriee UMC/IO 3/1IeEKTPOHOB U paclipefiesieHre Ux
TI0 3/IEKTPOHHBIM C/105IM), OOBSICHATH 00111Mie 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 371eMEHTOB
Y UX COe/IMHEeHUH B Tipe/iesiaX MaJlbIX [IepUO/0B U IVIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBAaTh XUMHUYECKHe 3/1eMeHThI, HeOpraHuuecKue BelljeCTBa, XUMUUecKre peakijuu
(10 uMCIy ¥ COCTaBY yUYaCTBYIOIIMX B peaklUy BellleCTB, 10 TerioBoMy 3¢ deKTy, 1o
V3MeHEHHIO CTerleHel OKHC/IeHUs] XUMUYEeCKUX 3J1eMeHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 00IIIMe U crieljuduueckie XMMUYeckre CBOMCTBA MPOCTHIX U
CJIO’KHBIX Bell|eCTB, IIOATBepk/jasi ONMcaHye IpUMepamMy MOJIEKYJ/IIPHBIX U MOHHBIX YPaBHEHUH
COOTBETCTBYIOLMX XUMUYECKUX peaKLuii;

COCTaBJIATh YPaBHEHUS 3/1eKTPOJIMTUUECKOM AUCCOLMAliUU KUCIOT, 11ie/lIouei U Cosel, MoHble U
COKpAIIéHHbIe YPaBHEHUs peaKlii IOHHOTO 0OMeHa, YpaBHeHUsI PeakIvi, O/ TBeP>KJAIOIINX
CyLL|eCTBOBaHHWe FreHeTUYeCKOU CBSI3U MeXX/y BellleCTBaMU pa3/IMYHbIX K/1aCCOB;

pacKpbIBaTh CYLJHOCTb OKMC/IUTETbHO-BOCCTAHOBUTE/IBHBIX PeakLiui M0CPeCTBOM COCTaB/IeHUS
3/IeKTPOHHOT0 OanaHca 3TUX peakLyi;

MIPOrHO3UPOBAaTh CBOMCTBA BEILeCTB B 3aBUCUMOCTH OT UX CTPOEHUS], BO3MOKHOCTH MTPOTEKaHUs
XVUMHYeCKUX MpeBpallleHri B pa3/IMUHbIX yCIOBUSX;

BBIUHC/ISITh OTHOCUTE/IbHYIO MOJIEKYJ/ISIDHYIO U MOJIIPHYIO MacChl Bell|eCTB, MaCCOBYHO [I0JIH0
XMUMHYECKOro 3/1eMeHTa 110 (popMyJie coeZJMHeHUs], MaCCOBYHO [IOJI0 BellleCTBa B PaCTBOPE,
TIPOBOZMTH PACUéTHI 110 YPaBHEHUIO XMMUYEeCKOW peakLjuy;

co0JTr0/1aTh TIPaBMJIa M0J/Tb30BAHUS XMMUYECKOW TIOCYZ0H 1 labopaTopHBIM 000pyZ0BaHeM, a
TaK’Ke MpaBu/Ia 0OpalleHus C BeIleCTBAMU B COOTBETCTBUYU C MHCTPYKLIUSMH T10 BBITTOJTHEHHIO
71ab0paTOPHBIX XUMUYECKHX OTTBITOB TI0 TIOyUeHUI0 M COOMpaHUI0 Ta3000pa3HbIX BEIeCTB
(aMMMakKa U yrjieKrcsaoro rasa);

NIPOBOJUTH peakLiyy, MOATBep)Katollje KaueCTBeHHbIM COCTaB pPa3/IMUHbIX Bell|eCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUJ-, OpomMuj-, HoiuA-, KapboHaTt-, pocdar-, cunmkar-,
cynbdar-, F’UPpOKCH/-NOHBI, KATUOHBI aMMOHHS U HOHBI U3YUYEeHHBIX MeTasl/IoB,
NIPUCYTCTBYIOLIME B BOAHBIX PACTBOpPaX HeOPraHUUeCKUX BellleCTB;



TIPUMEHSATb OCHOBHBIE OIepaliiy MbIC/IMTE/ILHOM [1eITelIbHOCTH — aHa/li3 U CUHTe3, CpaBHeHue,
0000111eH1e, CHCTEeMATH3alIMIO, BhIsIB/IeHWe TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3€H — 7151 NU3yUeHUsI
CBOMCTB BelL[eCTB M XUMUYECKMX pPeakl1i, eCTeCTBeHHO-HayUHble MeTO/Ibl [I03HaHUS —
Hab/roileHre, W3MepeHre, Mo/le/TMPOBaHue, SKCIIepUMeHT (peasibHbIi U MbIC/IEHHBIH).



TEMATUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KonunyecTrBo yacos
No HaunmMeHoBaHue pa3je/ioB " OneKTpoHHbIe (H(POBEHIE)
KonTpo/bHabie IIpakTHUYecKue
n/n TeM NPOrpaMmsbl Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Pa3pgen 1.IlepBoHava/ibHbIe XUMHUYeCKHE TIOHATHSA
Xumust — Ba)kHasi 00/1aCTh

11 eCTeCTBO3HaHUA U 5 ) bubmoTeka LIOK

' MpaKTUYeCKOM JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeiiectBa 1 xviMnueckue 15 1 Bbubmoteka LIOK

' peaKLyu https://m.edsoo.ru/7f41837¢

Wroro no pa3peny 20

Pa3zgen 2.BaxkHelue npeACTaBUTe/IM HEOPraHNYECKUX BelleCTB
21 Bospgyx. Kucnopog. [TousaTue 6 bubnuoreka LIOK

' 00 oKcHgax https://m.edsoo.ru/7f41837¢
29 Bopgopoa.IlonsaTtue o kucaorax 3 1 bubmoreka LIOK

' Y COJIAX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [ToHsiTHe 006 c 1 1 bubmuoreka IIOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBI€ K/1acChl 1 1 1 bubmoteka LIOK

' HeopraHuyecKux coeIMHeHU https://m.edsoo.ru/7f41837c

Wtoro no paspeny 30

Pazpgen 3.I1lepuoanueckuii 3aKoH u [lepuoguueckas cucremMa xumuueckKux 371eMeHTOoB /[I. V1. MenpeneeBa. CTpoeHue aToMoOB.
Xumuueckas cBsisb. OKHC/IUTE/IbHO-BOCCTAHOBHUTE/IbHbIE PeaKIiuu




[MeproguuecKuii 3aKOH U

31 [Teproguueckasi cucrema y bubmmoreka IIOK
' XUMUUeCKUX 3y1emeHToB [. 1. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHHe aToMa
XUMuueckast CBSI3b.
3.2 OKUC/IUTE/LHO- 8 Bubmorexa IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTE/IbHbIE peaKlu1
bubmuoreka IIOK
n 1
TOTO TO pasAey > https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bu6morexa HOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME




9 KV/IACC

KosmmuecTBo yacoB J/1IeKTPOHHBbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbubsl | IIpakTHueckue
NPOrpaMMBelI Bcero oOpa3oBaTe/bHbIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1.BenjecTtBo U xXuMn4yecKue peakniuu
11 [ToBTOpEHMe U yriybeHre 3HAaHUN c 1 bubmoteka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 32aKOHOMEPHOCTH XUMUUECKUX 4 Bubmoreka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKas AUCCOLMaLs. 3 1 1 bubmoreka IIOK
’ XHWMHUUeCKHe peakijiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no paspeny 17
Pazpgen 2.HemeTa /uibl M UX COeUHEHMS
51 OO0111ast XapaKTeprUCTHKa XUMUYECKIX 4 1 bubmoteka LIOK
’ seMeHTOB VIIA-rpymrsl. ['aoreHst https://m.edsoo.ru/7f41a636
OO0r11ast xapaKTepuCTHKa XMMAYeCKUX
2.2 snemMeHTOB VIA-rpymrsl. Cepa u eé 6 bubmmotexa IOK
' PyTHL. ©€p https://m.edsoo.ru/7f41a636
COeZIMHeHUsI
OO011ast xapaKTepuCTHKa XUMUYeCKHX
2.3 snemeHToB VA-rpynmnsl. A3oT, dochop u ux 7 1 Bubmorexa IOK
) PYTHTBL. ’ P https://m.edsoo.ru/7f41a636
COeZIMHEeHUs
OO0r11ast xapaKTepUCTHKA XUMUYECKUX Butf OK
24 seMeHTOB IVA-rpynmsl. Yriepos v 8 1 2 uommoreka 1|

KPEMHHﬁ N X COeJrHeHud

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




Wroro nio pasgeny 25
Pazpgen 3.MeTa/iibl U UX COeJUHEHUS
N Bbubmoteka LIOK
3.1 Obue cBoiCTBa MeTaI0B 4 https://m.edsoo.ru/7f41a636
. bubnmoreka IIOK
3.2 BaykHelie MeTalibl U UX COeIMHEHUS 16 https://m.edsoo.rw/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpyxarwuias cpeja
4.1 BelniectBa 1 MaTepuasibl B JKU3HU Ye/IOBEKa 3 Bubmorexa IOK
) 1 p https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
Pe3epBHOe Bpemsi 3 Bubmotexa IOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
Ko/muecTBo yacoB JJIeKTPOHHbIE
Hara
No uucdpoBbie
Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI padoThI A
pecypchbl

1 [Ipegmet xvimuu. Poib XMMUU B JKU3HU 1 Bbubmmoreka IIOK
yesioBeka. Tesia ¥ BelljecTBa https://m.edsoo.ru/ff0d210c

2 [TonaTtue o MeToax MO3HAHKS B XUMHU 1 bubmorexa OK

A https://m.edsoo.ru/ff0d227e
[MTpakTrueckast pabota Ne 1 «IIpaBuna

3 paboThI B 1ab0OpPaTOpyu M MIPUEMBI 1 Bbubmmoreka IIOK
obOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.rw/ff0d23dc
obopyioBaHHEM»

4 YucTeie BemjecTBa U cMecu. CiocoObl 1 Bubmumoreka LIOK
pasjeneHusi cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckast pabora Ne 2

5 «Pa3nenenue cMmeceii (Ha ripumepe 1 bubmmorexa OK

2 . p P https://m.edsoo.ru/ff0d28c8
OUMCTKY TIOBAPEHHOMW COJIN)»
bubmoreka LJOK
6 ATo osne 1
TOMBLH MOJIERYIRT https://m.edsoo.ru/ff0d2a6c

7 XHUMUUeCKUEe 3/IeMeHThI. 3HaKU 1 bubnuoreka LIOK
(cMMBOJIBI) XUMUUECKUX 37IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U C/10)KHBIE BelllecTBa 1 bubmmorexa OK

P . https://m.edsoo.ru/ff0d2a6c
Bbubmoreka LIOK
9 ATOMHO-MOJIEKYJISIDHOE yUueHue 1 nommorexa L

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BelleCTB.

bubnuoreka IIOK

10 Xumuueckas popmyJia. BajeHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUUECKUX 3/IEMEHTOB
1 OTtHOCUTe/IbHas aTOMHas Macca. bubmoreka LIOK
OTHOCUTe/IbHAas MOJIeKy/IsIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 0151 XUMUYeCKOro Bbubmmoreka IIOK
3JIeMeHTa B COeJUHeHUU https://m.edsoo.ru/ff0d350c
13 Komnuectso Beltjectsa. Moiib. Bubmoreka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Pusnueckre U XUMHUUYECKUe sIBIeHUS. bubnuoreka LIOK
XuMHUUYecKasi peakLus https://m.edsoo.ru/ff0d37fa
15 IIpy3HaKu U yci10BUs NIpOTeKaHUA bubmmoreka IIOK
XUMHYECKUX peakiyi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEeHHs MacCChl BelleCTB. bubmoreka IIOK
XrMHUUeCKue ypaBHeHUst https://m.edsoo.ru/ff0d3b88
Boiuncienust KonmuecTBa, MacChl
17 Bell[eCTBa [0 YpaBHeHUAM XUMUYECKUX bubmorexa OK
N . P https://m.edsoo.ru/ff0d5708
peakLui
Knaccudukanys XxuMruecKux peakLyn
ukary pearti Bbubmmoreka LIOK
18 (coenvHeHus, pa3oXKeHUs,
https://m.edsoo.ru/ff0d3f34
3aMelreHus], 0OMeHa)
M. B. JIoMOHOCOB — yU&HBIii-
19 sHIMK/Ioneauct. ObobIeHue u bubmmorexa OK
H AMCT. Hj https://m.edsoo.ru/ff0d40c4
cuCTeMaTH3aLus 3HaHUU
20 KontponbHas pabora Nel 1o Teme bubnmoreka IIOK
«BelecTBa ¥ XMUMHUYeCKHe peakLun» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech razos. CocraB bubnuoreka IIOK

BO37yXa. Kuciopog — 37eMeHT U

https://m.edsoo.ru/ff0d448e




nipoctoe BelijecTBO. O30H

du3nuecKre U XUMHUYeCKHe CBOMCTBA

bubmmoreka IIOK

22
KHCII0POJA (PEaKLAH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTre 06 okcugax
Crioco6bI TosTyueHust KUCI0po/ia B
23 nabopaTopuy U MPOMBIITUIEHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kuciopoza
TenioBoit 3¢ ek XxuMHUUeCcKon
24 peakiuy, IIoOHATHE O Bubmumoreka LIOK
TEePMOXUMUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHZ0TEPMUYECKUX PeaKLHsIX
ToruBo (Hed Tk, yroib U MeTaH).
25 3ar H3He}EHed;o3 yxa Croco0bI ero Bubmiorexa IOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
Tipe/JOTBpalleHust
[TpakTrueckast pabota Ne 3 110 Teme
26 «[TonmyueHue u cobrpaHue KUcCI0poa bubmmorexa OK
y o P POAa, https://m.edsoo.ru/ff0d4ae2
V3yyeHue ero CBOMCTB»
97 Bopopoa — snemeHT v ripocToe bubmoreka IIOK
BelecTBO. HaxosxzaeHue B Tipupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XMMUUECKHe CBOMCTBA bubmoreka LIOK
Bogopoza. [IpumeHeHnue Bomopoja https://m.edsoo.ru/ff0d4dd0
29 [ToHdaTHE 0 KHCJ/IOTaX U COMSIX bubmiorexa OK
https://m.edsoo.ru/ff0d50d2
30 Crioco06bI 1osTyueHHst BOZIOpo/ia B bubmoreka LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckast pabora Ne 4 110 Teme
BubmoTeka [IOK
31 «[TonmyueHue u cobrpaHue BoJOPO/a,

V3yueHue ero CBOMCTB»

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




MonsipHbiii 00bEM Ta30B. 3aKOH

bubmmoreka IIOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
BbIuncienus: 00b6Ma, KOIMUeCcTBa
33 BellleCTBa rasa 1o ero u3BeCTHOM Bubmotexa OK
m . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIeCTBA UK 00bEMY
Beruriciienust 06 5EMOB ra3oB 10
34 aBHEHUIO peakl[Mi Ha OCHOBe 3aKOHa bubmorexa OK
yp . peart . https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIIEHUH ra3oB
35 ®du3uyecKre U XMMHUYeCKre CBOKMCTBA Bubmumoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [ToHsiTre 06 bubnuoreka LIOK
WHUKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputess. HacblljeHHbIe
37 v HAEHaCbIPEHHbI]Z aCTBOPBI MU;CCOBEIH Bubmiorexa [JOK
0 P PPl https://m.edsoo.ru/ff0d5b40
[l0J1s1 BellleCTBa B pacTBope
[Mpaktryeckast pabora Ne 5 o Teme
38 «[IpurorossieHre pacTBOpPOB C bubmoreka LIOK
orpeeIEHHOW MacCOBOM fjoJiel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BellecTBa»
39 KonrposnbHast pabota Ne2 1o Teme bubmoreka LIOK
«Kucnopoa. Bogopog. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcufpl: cocTaB, KaccuduKarus, Bbubmmoreka LIOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue u XUMHUUeCKHe CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U aM()OTePHBIX Bubmaorexa IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/I0B
42 OcHoBaHus: COCTaB, KaccurKaLys, bubnuoreka IIOK

HOMEeHK/IaTypa

https://m.edsoo.ru/ff0d67ca




HonyquHe 1 XMMHMUYeCcKHe CBONCTBa

bubmmoreka IIOK

43
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTaB, kKnaccudukaiys, bubmoreka IIOK
HOMeHKJ/1aTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHvie u XMMUYeCcKue CBOKCTBa Bubmioreka IIOK
KUC/IOT https://m.edsoo.ru/ff0dfee2
Cosu (cpegHue): HOMeHK/AIaTypa,
(cpepime) P bubmoTeka [IOK
46 CIIOCOOBI IOy YeHHUs, XUMUUECKHe
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckasi pabota Ne 6. Pertierne
47 9KCIIepUMEHTA/IBHBIX 3a/jau 10 Teme bubmoreka LJOK
«OCHOBHBIE K/1aCChl HEOPTaHUYECKHX https://m.edsoo.ru/00ad9b7c
CcoeIUHEeHU»
48 I'eneTnyeckas CBA3b MEX/Y K/1acCcaMu bubmoteka LIOK
HeopraHuYeCcKux coeMHeHU https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 O600111eHMe U CUCTeMaTH3alusl 3HaHUM
HISHHE 1 CHCTEMATHIARIA SHAHIR https://m.edsoo.ru/00ad9cb2
KonTponbHast paboTa Ne3 110 Teme
50 "OCHOBHBI€ KJIaCChl HEOPraHUYeCKUX Bubmiorexa [JOK
. P https://m.edsoo.ru/00ad9ela
CoeJMHEeHUU
[TepBble MOMBITKYU KacCUUKALIUU
51 XUMHUUYEeCKUX 37ieMeHTOB. [loHATHe O Bubmorexa OK
) https://m.edsoo.ru/00ad9ffa
rpyInax CXOAHbIX 3JIEMEHTOB
[Teproanueckuii 3aKOH U
52 [Teprogrueckasi cicTeMa XUMUUECKHUX Bubmorexa [JOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /. 1. MeHnzieneeBa
bubmoreka IIOK
53 [Tepuoapl, rpynmnsl, OArPYIIIbI 1

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




CTPOEHI/IE aroMoB. CocTaB aTOMHBIX

bubmmoreka IIOK

54
sanep. Y30Torbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/109€eK
55 aToMOB 3/ieMeHTOB [leproanueckoi Bubmotexa OK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [I. 1. MenpeneeBa
XapakTeprCTHKa XUMUUeCKOTr0
56 3J/IeMeHTa 110 ero MOJIOKEHHUIO B bubmmoreka [IOK
[Teproguueckori cucreme 1. U. https://m.edsoo.ru/00ada824
MenpgeneeBa
3Hauenue [leprogrueckoro 3akoHa J/ist
57 pasBUTUA HAYKU U NpakTUKU. [1. W. Bubmioreka IIOK
MeHnpeneeB — yuéHbll, nlejaror v https://m.edsoo.ru/00ada96e
rpaKJaHuH
58 OJIEKTPOOTPHLIATEIbHOCTh aTOMOB bubmoteka LIOK
XUMHUUECKUX 3/IeMeHTOB https://m.edsoo.ru/00adaab8
Bubmmoreka LIOK
59 MouHag xumunueckas CBsi3b nomorexa L
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosisgpHas XuMuueckas bubmoteka LIOK
CBAI3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas Herno/sipHass XUMU4YecKas Bbubmoteka LIOK
CBAI3b https://m.edsoo.ru/00adaab9
bubmorteka LJOK
62 CrereHb OKucie
TEHEHE ORUCIERHA https://m.edsoo.ru/00adae28
63 OKuUCIUTe/IbHO-BOCCTAHOBUTE/IbHbIE bubmoteka LIOK
peakLuu https://m.edsoo.ru/00adb076
64 Oxuc/MTe 1 BOCCTaHOBUTEN Bubmiorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHast paboTa Ne4 110 Teme bubmoreka LJOK




«CTPOEHI/IE aromMa. XvMHU4YeCKasi CBSI3b»

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

66 Pe3epeHbIii ypok. O600II€HHE U 1 bubmoreka IIOK
CcrCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00adb33c
67 Pe3epeHbiii ypok. O600IIeHHE U 1 Bbubmmoreka LIOK
cucTeMaTH3aLus 3HaHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHbiit ypok. Obo061eHe 1 1 bubmoteka LIOK
CHCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O0 68
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9 KV/IACC

Ko/muecTBo yacos I JJIeKTPOHHBIE
ara

No uudpoBbie

Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/IbHbIE

paboTbI paboThI A
pecypchbl

[Teproaruecknii 3aKOH.

1 [Mepuoanueckas cuctema 1 Bbubmmoreka LIOK
XUMUYeCKUX 371eMeHToB /[]. U. https://m.edsoo.ru/00adb59e
MeHeneeBa
3aKOHOMEpPHOCTH B U3MEeHeHUHU

N bubmoTeka [IOK
2 CBOWCTB XMMHUUYECKUX 3/IEMEHTOB 1
B https://m.edsoo.ru/00adb6b6
TepPBbIX TPEX MEepUOZIOB

3 Knaccudukarysi 1 HoMeHK/aTypa 1 bubmoreka LJOK
HeopraHuuyeCckux BellecTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUeCKOW CBSI3U U TUIIBI 1 BbubmoTeka LIOK
KPUCTA/VIMYECKUX PerlféToK https://m.edsoo.ru/00adbac6
KontpospHast pabota Nel o Teme

5 «[ToBTOpeHue u yriybaeHre 3HaHUNA 1 1
OCHOBHBIX pasziesioB Kypca 8 Kiacca»

6 Krnaccudukaryss XuMuueckux 1 bubmmoreka [IOK
peaki1ii 0 pa3/InyHbIM ITPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiITME O CKOPOCTH XUMHUUECKOU

bubmoTeka [IOK
7 peakuuu. [TIoHATHE O TOMOTeHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLnsax

8 IToHsiTHE O XUMHUUECKOM PaBHOBECUM. 1 bubmoTeka [IOK
@DaKTOophbl, BJIMAIOLME Ha CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKOM PeakLMy Y T0JI0KEeHUe




XUMHNYECKOI'o0 paBHOBeCHUA

OKMC/IUTe/IbHO-BOCCTaHOBUTEILHBIE

bubmoreka IIOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopusi 3/1eKTPOIMTUUECKON
10 nccoranuy. CUIbHbIE U cy1adble Bubmiorexa IOK
A Hanu. https://m.edsoo.ru/00adcd68
3/1eKTPOJTUTBI
11 HMoHHbIe ypaBHeHUd peakLui Eubmiotexa LIOK
yP peaK https://m.edsoo.ru/00add448
XUMHUecKre CBOUCTBA KHUC/IOT U
12 OCHOBAHWI1 B CBeTe IpeaCcTaB/IeHUN Bubmiorexa IOK
pv,E[ https://m.edsoo.ru/00add5d8
00 3/IeKTPOJIUTHUECKOU AUCCOLUAI[UH
XUMH4UecKue CBOMCTBA COJiel B CBeTe
13 peCcTaBjaeHuii 00 Bubmiorexa LIOK
PeA . https://m.edsoo.ru/00add8b2
371eKTPOJIMTUYECKOM JUCCOLUALINU
14 IMToasATHE O TUAPOIU3E Coel Bubmiorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o00611eH1e ¥ CHCTeMaTH3aLUsT bubnuoreka LIOK
3HaHUN https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «PelieHue 3KCriepuMeHTaIbHbIX Bubnorexa LIOK
p https://m.edsoo.ru/00addbfa
3aau»
KonTponbHas pabota Ne2 110 Teme
17 «DJIEKTPOJIUTUUECKAas JUCCOoLUaIIUA Bubmiorexa LIOK
p A LA, https://m.edsoo.ru/00addec0
XUMHUYECKHe peakLiuM B paCTBOpax»
OO0111as1 XapaKTepPUCTHKA FaJIoreHOB.
18 XUMHUUYeCKHUe CBOMCTBA Ha IpuMepe Bubmiorexa HOK
p p https://m.edsoo.ru/00addfe?
XJj10pa
19 Xnoposogopog. CossiHast KUC/IOTa, bubmoreka IIOK




XUMHYeCKHe CBOfICTBa, nojyueHue,
IMpUMEHeHne

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

[MpakTryeckast pabora Ne 2 o Teme

bubmmoreka IIOK

20 «ITomyueHue cOMSTHOM KUC/IOTRI,
y . . https://m.edsoo.ru/00ade348
v3y4yeHue eé CBOWCTB»
BblunciieHust o ypaBHeHUsIM
21 XUMHUYECKUX peaklyi, eciv OfUH U3 bubmorexa OK
PeARHHH, A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
99 OO0111ast XapaKTepUCTHKA 37IEMEHTOB Bubmioreka IIOK
VIA-rpynrisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MogU(bYKALIN CEPHI.
73 Haxo»k/jeHre cepbl U eé coeIMHeHUM bubnuoreka LIOK
B IIpUpo/ie. XMMHYeCKUe CBOMCTBA https://m.edsoo.ru/00ade64a
cepsbl
24 CepoBoziopoJi, CTpOeHue, bubnuoreka IIOK
(busnyeckre ¥ XMMUYeCcKre CBONCTBa https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUC/IOTAa,
25 (buznyeckre ¥ XUMUYeCKre CBOMCTBA Bubmiorexa [JOK
’ https://m.edsoo.ru/00adea28
TIpUMeHeHue
XUMHUUeCcKHe peaklvy, jiexxallye B
OCHOBe TPOMBIIIJIEHHOTO Criocoba
%6 T0JIyYeHHsl CEPHOM KUC/IOTBI. bubmioreka LIOK
XHUMHUUeCKoe 3arpsi3sHeHne https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpefibl CoeIMHEeHUSIMU
cepbl
27 BoiuriciieHre MacCcoBOM /1011 BbIX0/ia bubnmroreka LJOK
MPOJYKTa peakLiuu https://m.edsoo.ru/00adec8a
28 OO0r1ast xapaKTepuCTHKA 37IEMEHTOB bubmoreka LIOK




VA-rpymrbl. A30T, paclipoCTpaHeHUe
B MpUpoJie, pu3nueckre u
XUMHUUEeCKHe CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHUaK, ero ¢usnueckre u

bubmmoreka IIOK

29 XUMHUUeCKUe CBOMCTBA, ToJTydeHre 1
y https://m.edsoo.ru/00adf004
rpUMeHeHHe
[NpakTrueckast pabota Ne 3 o Teme
30 «ITonyueHvie ammuraka, u3yueHue ero bubmorexa OK
~ y » 13y https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THast KAC/IOTa, eé (usnueckue Bubmoreka IJOK
XUMHYECKHe CBOKMCTBA https://m.edsoo.ru/00adf306
Vcnosib30BaHre HUTPATOB U CoOJiel
aMMOHUS B KaueCTBe MUHepPaTbHbIX

32 oOpeHuil. XumMuueckoe Bubmiorexa IOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsisHeHue OKpY’Karolleil cpefibl
COeJJMHeHUsIMU a30Ta
®docpop. Okeug pocgopa (V) u

33 (bocg)o pHaH Kan(i)Ta q)(blfm(quKHe u Bubmorexa [JOK

P L https://m.edsoo.ru/00adf68a
XUMHUUeCKUe CBOMCTBA, MoyyeHre
Wcrnonb3oBanue docdatos B

34 KauecTBe MUHepaJIbHBIX y00peHuH. bubnmoreka IIOK
3arpsi3HeHUe MPUPO/IHOM Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrinepoa, pacipoCTPpaHEHUE B

35 rpu E 'g (I;maHIIJJeCKIIJ/Ie Y XUMUYEeCKHe Bubmorexa OK

P P Aes https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupsl yraeposa, ux pusnueckue u bubmoreka IIOK

XUMUUYECKUe CBOMCTBA.

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




OKosiornyeckre mpoOieMsl,
CBsi3aHHbIe C OKcuIoM yriepoga (IV)

37 YronbHas KUCJ/IOTa U e€é COJIU Brbmorexa LIOK
https://m.edsoo.ru/00ae006c
[MpakTryeckast pabora Ne 4 o Teme

18 "[losiyyeHue yryieKMc/aoro rasa. bubmmoreka IIOK
KauecTBeHHasl peakijysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBOHaua/IbHbIE TIOHSATHUS 00
39 OpraHHuuecKuXx BelllecTBax Kak O Bubmaorexa [JOK
p . https://m.edsoo.ru/00ae054e
COeJIMHEeHUSIX yraepo/a
40 Kpemuuii u ero coenuiHeHUsI Bubmaorexa [JOK
P A https://m.edsoo.ru/00ae080a
[Mpaktryeckasi pabora Ne 5. PeiieHne

41 9KCIIep¥MEeHTa/IbHBIX 3a/au I10 TeMe bubmoreka LIOK
«BaykHel1e HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
CcoeIMHeHUS»

KontpospHast pabota Ne3 o Teme
42 «BayknHelne HemMeTaIbl U UX Bubmaorexa [JOK
https://m.edsoo.ru/00ae0el18
COeIMHeHUS»
OO0111ast XapaKTepUCTHKA XUMUYECKIX
3/IeMEeHTOB — MeTaJlJIOB.

43 Mertannvueckas CBsi3b U Bbubmmoreka IIOK
MeTa/I/InuecKas KpUcTayinuyeckas https://m.edsoo.ru/00ae103e
peméTrka. @usnueckure CBOKWCTBA
MeTa/l/IoB

44 XyMHUUeckre CBOMCTBA MeTaJlioB. bubmoreka IIOK

OIeKTPOXUMUUECKUM PSJ]

https://m.edsoo.ru/00ael156




HaHpFDKEHI/Iﬁ MeTaJ/1I/IOB

O61mue crioco6bl TTOTyueHust
MeTa/uioB. CrijiaBbl. BbIUKMC/IeHNs 110

45 aBHEHUSIM XUMHUYECKUX peakLui Bubmaorexa [JOK
P DeArHIH, https://m.edsoo0.ru/00ae1156
eC/IM OIUH U3 peareHTOB COZepKUT
rpuMecu
46 IToHATHE 0 KOPPO3UU MeTa/l/IoB Bubmaorexa [JOK
PP https://m.edsoo.ru/00ae1278
bubnuoreka IIOK
47 e/I0YHble MeTalIbl
t https://m.edsoo.ru/00ae14b2
48 OKcuzbl ¥ TUAPOKCU/bI HATPUS U bubmmoreka IIOK
Kayiusa https://m.edsoo.ru/00ae14b2
49 [TleslouHO3eMesIbHbIE MeTasulbl — bubmoreka LIOK
KaJ/IbLIUM U MarHui https://m.edsoo.ru/00ael5e8
50 BakHelillive coeMHEHUS KasbLUs Bubmorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O06o00111eHMEe U CUCTeMAaTH3al[Us
3HaHWUM
59 JKécTKoCTh BOJIBI M CITOCOOBI eé Bbubmmoreka LIOK
yCTpaHeHUs https://m.edsoo.ru/00ae1886
[MpakTryeckas pabora Ne 6 o Teme
53 "JKECTKOCTH BOZbI U METO/bI eé Bubmiorexa IOK
. A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
54 ATEOMUHI BbubmoTeka LIOK
https://m.edsoo.ru/00aelc64
ec AmMdoTepHbIe cBOICTBa OKCHU/IA U bubmoteka LIOK
TUPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneszo bubmoTeka LIOK




https://m.edsoo.1ru/00ae1d86

OKcuibl, TUIPOKCU/BI U COJU Kejie3a

bubmmoreka IIOK

>7 (IT) u >kene3a (III) https://m.edsoo.ru/00ae35e6
cg O6o6LHeHHe Y CUCTeMaTH3al[|s
3HaHUM
[MpakTrueckast pabota Ne 7. Perienue
59 3KCIIepUMeHTabHbBIX 3a/au [0 TeMe Bbubmmoreka LIOK
«BaxkHeumme MeTanIbl U UX https://m.edsoo.ru/00ae3de8
COeJUHEHUSI»
BbruriciieHusi o ypaBHeHUsIM
XUMUUECKUX peakLvii, ec/id OJIUH U3
60 peareHTOB /laH B U30bITKe WU Bbubmmoreka LIOK
COZlep>XUT NpUMecH. BrrurciieHus https://m.edsoo.ru/00ae1750
MacCCOBOM 10/ BbIXO/a MPOAYKTa
peakLumn
61 O06o00611IeH1e ¥ CCTeMaTH3aLs
3HaHUMU
KonTponbHas pabota Ne4 110 Teme
62 «BaxkHei1111e MeTalIbl U UX
COeJUHEeHUS»
63 BerrjectBa 1 MaTepuasel B bubmuoreka IIOK
TIOBCEeIHEBHOM »KM3HU Ue/IoBeKa https://m.edsoo.ru/00ae3f50
64 XHWMHUUeCKoe 3arpsi3HeHre bubmoreka LIOK
OKpY’Karollleid cpefibl https://m.edsoo.ru/00ae4270
65 Ponb xvMuu B pelieHuu Bubmioreka IIOK
9KOJIOTUYeCKUX TPod/ieM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIii ypok. Obo61meHMe 1 bubmoteka LIOK

crcTeMaTH3alys 3HaHUM

https://m.edsoo.ru/00ae0d0a




67 Pe3sepBHbiii ypok. O606111eH1e U 1 bubmmoreka IIOK
crCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O60011IeHHEe U 1 bubmoreka IIOK
cHCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECITEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

Xumwst. 8 knacc/T'abpuensH O.C., Octpoymos W.T'., CragkoB C.A., AKIIMOHepHOe 0011[eCTBO
, 3parenscTBO «IIpocBeliieHme»;
Xumus 8 knacc: yue6uuk O.C.I'abpuensH.-3-e u3f., nepepab.-M.: [Ipoda, 2014.

METOJUYECKHUE MATEPUAJIbI IVIAYUUTEJIA

T'abpuensim, O. C. Xumusi. 8 Kmacc: yuebHUK 715 0011ieo0pa3oBaTe/ibHBIX yupexkaernii O.
C. I'abpuesnsiH. -M.: [Ipoda, 2007.

C60pHUK MaTepHasIoB IO peanu3alyu dezepasbHOr0 KOMIIOHEHTa TOCYZapCTBEHHOTO
cTaHgapTa ob1iero obpa3oBaHus B 001je00pa3oBaTe/bHBIX yUpeKAeHus X Bosrorpaackoit
obnactu -Bonrorpaa: Yuurens, 2006.

TI'abpuensH, O. C. Xumusl. 8 Knacc: KOHTPO/IbHBIE ¥ TTPoBepoyHble paboTtsl O. C.
[abupuensH u ap. - M.: [Ipoda, 2003.

TI'abpuensH, O. C. Xumus. 8 knacc: paboyast Terpazpb K yuebruky O. C. 'abpuensiza O. C.
abpuensH, A. B. fmykosa. - M.: [Ipoda, 2007.

IIUPPOBBIE OBPA3OBATEJ/IBHBIEPECYPCbBI 1 PECYPChI CETHU

NHTEPHET

MynbTUMeiuiiHbIe 00pa30BaTe/TbHbIE PECYPCHI.

http://www.chemnet.ru
lazeTa «Xumusi» U cailT fijis yuurens «51 uy Ha ypok xumumn» http://him.1september.ru.

Epunas konnekuusi LIOP: TlpegmeTtHas Kosnekuus «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
OsnekTpoHHasi 6MbIMoTeKa yueOHBIX MaTepPUaioB 10 XUMUM Ha ropTtaie Chemnet.


http://rushim.ru/books/books.htm
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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