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[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O LENAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHUA M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npenMera, YCTaHABJIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
nperycMaTpUBaeT pachpelesieHne €ero Mo KiaccaM W CTPYKTypUpOBaHUE TIO
pazieliaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNPEIENseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENILBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYaroluxcsi, OIpeAeNseT BO3MOXHOCTH MpeAMeTa  JUIs
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 0O0IIIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pe3yibpTataM 00yueHHs XMMUU Ha YPOBHE 11eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY>KUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XUMHUEH MPEICTAaBICHUS O B3aMMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaiM3alldd  BO3MOXXHOCTEW /IS CaMOpPa3BUTHUS |
dbopmMupoBaHus KyJIbTYPhI JUYHOCTH, €€ 00111l 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIIUIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTEIIBHOW  Y4eOHOW  JIeITENbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MTOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM NEeITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOLIUXCS;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUYECKOE
oOpa3oBaHre 00y4arONINXCS.

JlanHble HampaBieHUST B OOyYEHWH XUMHUHU OOECTICUMBAIOTCS CIHENU(DHUKOM
colepKaHHusi ~ y4eOHOro  MpeIMeTa, KOTOPbIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKU XMMHUHM Ha ONpPEAeIEHHOM dTare e
pa3BUTHSL.



Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIEero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYaIOUIMMHUCS CHUCTEMBbI MEPBOHAYAIBHBIX TMOHATHUI XWMHH, OCHOB
HEOPraHWYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MOHSITUU
OPraHUYECKOU XUMHUMU.

Crpyktypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3yueHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBI
MOHATUN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI OHITUN O XUMHYSCKOM
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIUITY
MOCIEIOBATENILHOTO Pa3BUTHS 3HAHWW HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuognueckoro 3akoHa Jl. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOH CBSI3H;

— TpeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS TIOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSS (PYHKIIMM OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTUUYECKOIO0 MPUMEHEHUS U TOJIYyYCHUS
MU3y4aeMbIX BEILIECTB.

OcBoeHHME TMPOTpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJISIOIIECH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHCTEMHOM MPUPOJbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METOJaM II03HAaHWsS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C IPUBJICYCHUEM
3HAHUW W3 paHee U3YYEHHBIX YUYEOHBIX NpeaMeToB: «OKpyXKalomuid MHpY,
«buonorus. 5—7 knaccel» n «®u3uka. 7 Kiaaccy.

[Ipy wu3yyeHMH XUMHUHU TPOUCXOIUT (POpPMHpPOBAHHWE 3HAHUA OCHOB
XUMUYECKOW HAyKH KaK 00JACTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTHYECCKOMN
NESITEIbHOCTA YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amadya yuyeOHOTro IpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUUYECKHX
3HAHUN — BaKHEUITUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX ITOJIOKCHUH,
JOCTYIHBIX OOOOIIECHUH MHPOBO33PEHUYECKOTO0 XapaKTepa, s3blKka HayKH, B
MPUOOIICHNH K HAyYHBIM METOJaM TIO3HAHWUS TMPU H3YYCHUU BEIISCTB U
XUMUYECKUX PEaKIi, B (QOPMUPOBAHUU M PAa3BUTHH TO3HABATCIHLHBIX YMCHHHN U
WX TPUMCHECHHH B Y4YEOHO-IIO3HABATCIBHOM H Y4eOHO-HCCIIEIOBATCIILCKON
NEATCIIbHOCTH, OCBOCHHHM TIpaBWi Oe30omacHOTo oOpalieHHs ¢ BEIIeCTBAMHU B
MOBCEIHEBHOM KU3HU.

[Ipy M3ydeHMM XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIETro 0Opa30BaHMS BaXKHOC
3HAYEHUE MPUOOPENIN TaKHE 1eJ1, KakK:

— (QopMHpoBaHWE HWHTCIUICKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMMMCS YCIOBHUSAM JKU3HM;



— HampaBlICHHOCTh OOyYEHUsT Ha  CHUCTEMaTUYeCKoe MpHOOIICHUE
o0ydJaromuxcs K CaMOCTOSITEIbHOM TMO3HABATEIbHOW JEATENbHOCTU, HAy4YHBIM
METOJlaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMWH;

— o0ecriedyeHe yCaoBUM, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUaOIIUMUCS
OMbITa PA3HOOOPA3HOU EATENIBHOCTH, TMO3HAHUS U CaMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB JACATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHAIBHOM M  €CTeCTBEHHO-HAY4YHOU
IPAMOTHOCTH, B TOM YHUCJIE YMEHUH OOBICHATH U OICHUBATH SIBJIICHUS
OKPY’KAIOIIEro MHUpa, MCIOJIb3ysl 3HAHUS MU OIBIT, MOJYYCHHBIE MPU H3yYEHUH
XUMUHU, TPUMEHATh WX TPU pPEIICHUU MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYAOBOM JAEATEIBHOCTH;

— ((opMupoBaHue y O0OydYarONIUXCS T'YMAHUCTHUYECKHUX OTHOIICHUH,
MOHUMAHUSI 1IEHHOCTU XMMHUYECKUX 3HAHHH I BBIPAOOTKH DKOJOTHYECKH
1IeJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B IEIAX
COXpaHEHHMs CBOETO 37]0POBbsl M OKPY>KAIOIIEH MTPUPOTHON CPEIBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQuUis ¥ HANpaBICHHOCTH JalbHEHUIIEro
oOy4eHUsl.

OO6miee YuCIO YacoB, OTBEACHHBIX HJIsi HW3YYEHHS XMMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Posib XUMUM B KU3HU YEJIOBEKA. XHUMHUSI B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE BIeMEHTbl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIoXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAasi Macca. MaccoBasi 10711 XUMUUYECKOTO AJIEMEHTa B
COEJIMHECHUMU.

KomnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHMUI.

®uU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHEHHsS MacChl BelecTB. XuMuueckue ypaBHeHus. Knaccudukarms
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000pYIOBaHUEM, U3YUYEHHUE U OIHMCAHHE
¢uznueckux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIOTOM) SBJIICHUH, HAOIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanum, B3auMoaelcTBUE kKene3a ¢ pactBopom coau meau (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHUE MOJEJIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpPOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenune kucnopoaa. CrocoObl
MOJIYYEHUs KHUCIOpoJa B Ja0Opatopuu H NOpOMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoje. O30H — autoTponHas MOAUGUKAIIHS KACIOPOIa.

TemnoBoil 3PGheKT XUMUYECKOW peakiuu, TEPMOXMMHUYECKHUE YpaBHEHMUS,
3K30- W DSHJOTEPMHUYECKUE peakuuHu. TOIIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3/1yXa, yCUIIEHHE NapHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOsI.



Bopopon — »anemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (GulMUeckue MW XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00bEM ra3oB. Pacy€Thl M0 XUMUUYECKUM YPaBHEHHUSIM.

duznueckue CcBoMCTBAa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HacebllieHHblE M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mpupose M B KHU3HH 4enoBeka. KpyroBopoT BoAbl B IPUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coeauuenuil. Oxcuabl. Knaccuduxanus
OKCUJOB:  coyieoOpa3ytonie  (OCHOBHbIE,  KHUCJOTHblE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaos.

OcHoBanus. Knaccudukanuss oCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucnor. dusndeckue u
XUMHUYECKHE CBOMCTBa KuUCIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckne U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eHeTnueckas cBs3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE OIPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AYXE, IOJIYUYCHHUE,
coOupaHue, pacro3HaBaHWE U H3YyUYECHHUE CBOMCTB KHUCIOpOAa, HAONIOJCHHE
B3aMMOJICCTBUSL BEUIECTB C KUCIOPOJAOM U YCIOBHUS BO3HHUKHOBEHUS U
npeKpaimieHus ropeHus (Mmokapa), O3HaKOMJIEHHE C o0pa3laMud OKCHUIOB W
OMKMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOWMCTB BOJOpoaa (ropeHue), B3auMojaeictsue Bomopoga ¢ okcumaom mead (I1)
(BO3MOKHO HCIOJIb30BaHUE BHUICOMATEPHUAIIOB), HAOIIOJEHHE OOpas3I[0B BEIIECTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TNPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpeM ©  KaibleM) (BO3MOXXHO  HCIIOJIB30BaHUE BUIEOMATEpPHUAIIOB),
UCCJIeIOBaHNE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJFOICHNE M3MEHEHHUsI OKPACKH WHIUKATOPOB B PacTBOpPaxX KUCIOT U MICIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (ll) ¢ pactBopoM cepHON KHUCIOTHI,
KUCJIOT C METAJUIaMH, DPEAaKUUMWd HEUTpadu3alrH, MOJyYEHHE HEPACTBOPHUMBIX
OCHOBaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJIM, PELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/ad 1o TeMe «BaxHedmue KIacChl HEOPraHMYECKHUX
COCMHEHUI.



HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
aemenToB JI. HU. MenpgeseeBa. Crpoenne aTomMoB. XMMHUYECKasi CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX HyieMeHTOB. lloHsTtue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJOYHBbIE U MIECJTOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yloT aM(pOTEPHBIE OKCHUIbI
Y TUJIPOKCUJBI.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAs  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux aneMeHToB J{. 1MI. Menneneesa. [lepuoast
u rpynnbl. DU3NYECKUN CMBICT TOPSJAKOBOTO HOMEpPAa, HOMEPOB NEpuoja H
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  O0O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCcTHKa XUMHYECKOTO
BJIEMEHTA 10 €ro MoJIoKEeHUIO B [leprnoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUTUYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3axkoHa u [leproanueckoit CUCTEMbI XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
CpaKJIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (MOJisipHAss W HETMOJSpHAasi) CBS3b.
DIIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTEBHBIE  PEAKIUH.
[Iporieccrl OKUCIEHUST U BOCCTAaHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHrne oO0paslloB BEIISCTB METALIOB M HEMETaUIOB, B3aMMOJICHCTBHE
TUJIPOKCHIA IIMHKA C PACTBOPAMHU KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

Mexcnpeomemmunie ceasu

Peanuzamus MeXnpeaMETHBIX CBsI3€H MPH M3YYEHUM XUMHUU B 8 Kiacce
OCYIIIECTBIIACTCS Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHM, TaK W TOHITUM, SBJISIOIIUXCS CUCTEMHBIMHU JJISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 IIHKJIA.

OO61mue ecTecTBeHHO--HAYYHBIE TTOHSATHS: HAyYHBIH (PakT, TUIIOTE3a, TCOPH,
3aKOH, aHaJlu3, CHHTE3, KilacCU(MHKAIMA, TECPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHHUE.

du3nka: Marepusi, aToOM, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHUI,
W30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUN 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, ra3, (M3MYECKHUE BEIWYUHBI, ¢IHHUIIBI
U3MEPEHHUS, KOCMOC, TIJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: dorocunTes, apixanue, onocdepa.



I'eorpadus: armocdepa, rugpocdepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HbIE UCKOTIAeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XMMHUYECKas peaku s

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX IIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX DJJEMEHTOB IIEPBBIX TPEX TMEPUONOB, KaJIWs, KadblUHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM DJIEMEHTOB B Ilepuoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHJBl XUMHYECKOM CBSI3U. THIIBI KPUCTAJIIUYECKHUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMUYECKON PELIETKU U
BUJIa XUMUUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOWCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUuX
COCMHEHUN, T€HETUYECKAas CBS3b HEOPraHUYECKUX BEIECTB.

Knaccudukanus XuMU4YecKUX peakiuii Mo pa3iudHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
y4aCTHIO KaTanu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHU, TEPMOXUMHUYECKHUE
YPaBHEHHS.

[lonatue o ckopoctu xumuueckoi peakuuu. [loHsTe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U I'€TE€pPOr€HHBIX
peakiuax. llonstue o xkaranuse. [lonaTue o XumMu4yeckoM paBHOBeCUU. PaKTOPHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKON pPEaKIUu U IOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnieHue YpaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMI C HCIOJIb30BAaHUEM  METOJA
AJICKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PAa3JIMYHBIMH BHUIAMU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble JIEKTPOIIUTHI.

Peakiun noHHOTrO 0OMEHa. Y CIOBHS MPOTEKAHUS PeaKIMil HOHHOTO 0OMEHa,
MOJIHBIE M COKpall€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBoOWCTBa KHCIIOT,
OCHOBaHMH W CcOJied B CBETE€ TMPEJCTABICHUN 00 3IEKTPOIUTUUYECKOM
nucconnanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O rHApOIN3E COJIeH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMETauioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeakuuu
OT BO3JEUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpolecca IUCCOLMALMU KUCIOT, MIEIOYEed U  COJIeH



(BOBMOXXHO  WCIIOJIb30BAaHME BHJIEO MaTepUANOB), NPOBEACHHE  OMBITOB,
WUTIOCTPUPYIOMINX ~ MPU3HAKA  MPOTEKAHWS  PEAKIUid  HOHHOTO  OOMEHa
(oOpazoBaHue ocajka, BbIJCICHUE Tra3za, oOpa3oBaHUE BOJbI), OIbITOB,
WUTIOCTPUPYIONINX ~ TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIINN
(ropeHue, peakuuu pPas3lIoKEHUs, COCIUHEHHsI), Paclo3HaBaHWE HEOPTaHUYECKUX
BEIIECTB C TIOMONIBIO KAYECTBEHHBIX pEaKIWii Ha HWOHBL, PpEIICHUE
AKCIIEPUMEHTATBHBIX 3a]1a4.

HemeTanjbl 1 uX coeIMHEHUSA

OO6masi xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHbIe CTerieHH OKHuCiIeHus. CTpoeHHe W (PU3NYECKHUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHUYECKHE CBOWCTBa Ha TpUMEpe  Xjopa
(B3auMofeiiCTBUE C MeTaUlaMH, HEMeTaJlJlaMH, Ilejlo4amu). XJIOpOBOJIOPO/I.
ConstHast KHCTIOTa, XMMHUYECKUE CBOMCTBA, IOJydeHHE, NMpUMEHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOZOPOJA Ha OpPraHW3M 4YelloBeKa. BakHEWIne XJIOpPHAbI M HX
HaXO0XJICHUE B TIPUPOJIC.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTereHW OKucieHus. CTpoeHue W (PU3NYECKUE CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOJIa U Cepbl. AJTIOTPOINTHBIE MOIU(MUKAIINN KUCIOPOAA
U cepbl. XUMHUYECKHe cBoiicTBa cepbl. CepoBOIOpOa, CTpOCHUE, (pU3MUecKne H
XHUMHYECKUEe CBOMCTBA. OKCHIIBI Cepbl Kak MPEACTABUTEIIM KHUCIOTHBIX OKCHJIOB.
Cepnast kuclioTa, (QuU3NYECKHMe M XUMHUYECKHME CBOMCTBa (oOmume Kak
NpelCTaBUTENsl Kiacca KHUCIOT U crenuduueckue). XUMUYECKHE peaKInH,
JeXalue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHHs] CEepHOM KHUCIIOTHI.
[Tpumenenue cepHoit kKucaoThl. Coliu CEpHOI KUCIOTHI, KAUeCTBEHHAsl peaKIlus Ha
cynbdar-uoH. HaxoxxaeHnue cepbl U €€ COCAMHEHHM B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COCNMHEHUSMH Ccepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHUS.

OO6mast xapakrepuctuka saeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIEHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dusznueckre U XuMU4Yeckue cBoiicTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
dusznueckre U XUMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Cou aMMOHHS,
X pU3NUECKHe U XMMUYECKHE CBOWCTBA, MpUMEeHEeHHE. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ TojydeHue, (PU3NUecKre U XUMHUYECKHE
cBoiicTBa (0OIIME Kak TMPEACTAaBUTENs Kiacca KUCIOT W CHerupuyecKue).
Hcnonp3oBaHue HUTPATOB U COJEH AaMMOHHS B KauyeCTBE MUHEPAIBbHBIX
ynoopennii. XMMHUYECKOE 3arps3HEHUE OKPYKAOIIEH Cpelbl COeTMHCHUSIMHU a30Ta
(KUCIOTHBIE MTOXKIM, 3arpsA3HEHHE BO3ayXa, MOYBBI W BomoéMoB). docdop,
aioTponHeie Moaudukammu (Gochopa, GU3NIECKHE W XUMUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas Kuciora, GuU3HIeCKue U XUMUIESCKHIE CBOMCTRA,
nonyuernne. Mcmonp3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPESHHUIA.

O6mrast xapaktepuctuka smeMeHToB IV A-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCIICHH  OKHUCJICHUS.  YTJIEpoj,  aJUIOTPOITHBIC
MOAM(UKAIINKA, PACTIPOCTPAHCHUE B TpHpPOAE, (PHU3NYECKHE H XUMHUYCCKUE



cBoicTBa. Ancopouusi. Kpyrosopot yriepoaa B mpupojge. Okcunbl yriepoaa, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
MOJIyYCHHE U MPUMEHEHUE. DKOJOTMYECKHE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yriaepoaa (1V), rumore3a riao0anbHOrO TMOTEMJIEHUS KIMMaTa, NapHUKOBBIM
s dekt. YronpHas KUCIOTa U €€ COoNM, UX (PU3NUEeCKUe U XMMHUUYECKUE CBOMCTRBA,
nojlyueHue W npuMmeHenue. KaudecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEAUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COCAMHEHUSIX
yriaepoza (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TAHOJ, TIIMUIEPHH, YKCYCHasl KUCIIO0TA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOJIHBIA Ta3, HePTh),
OPOAYKThl UX mNepepaboTku (O€H3MH), UX pojib B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
poiM B KM3HM 4eloBeKa. MarepuanbHO€ €IMHCTBO OPraHMYeCKHX U
HEOpPraHMYEeCKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOMICTBa, IMOJy4eHHE W
npuMmeHenre. CoeluWHEHUS KpeMmHHs B mnpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoit kucnore. CUIMKAThl, UX UCIOJIb30BAHKUE B
OBITY, B MPOMBIIIUICHHOCTH. BaxkHeime crpoutenbHble MaTepHUalibl: KepaMuKa,
CTEKJIO, 1IeMEHT, 0eToH, xkese300eToH. [Ipobrembl 0e30MacHOr0 MCHOIb30BAHUS
CTPOUTEINIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HHU.

Xumuueckuit IKcnepumenm:

u3ydyeHre 00pa3lloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IIPOBE/IEHNE KaUYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOIIO/IeHUE MTPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpa)karolue (QU3NYecKne U XUMUYECKHE CBOMCTBa
rajoreHoB M UX COEAMHEHUH (BO3MOYKHO HMCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME C O0Opa3lamMu XJOpHUIOB (TaJOT€HUIO0B), O3HAKOMIIGHHE C
oOpaslaMu ceppl W €€  COEOUHEHUSMH  (BO3MOXXHO  HCIOJIb30BaHHE
BUJICOMATEpHUaJIOB), HAOIIOIEHNE Mpoliecca OOYTIIMBaHUS caxapa MOJ JIeWCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThbI, M3YYCHUE XHUMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHUE KaUeCTBEHHON peakiluu Ha Cyibdar-
MOH W HaOIoJleHne Tpu3HakKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MYECKUMH
cBoWicTBaMU a3oTa, (ochopa U HX COeqUHEHUIN (BO3ZMOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX YAOOPEHH, MOIydeHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMaKka, IPOBEICHUE
KaueCTBEHHBIX PEaklMil Ha MOH aMMOHHS U PochaT-uOH U U3yUYEHHE NMPU3HAKOB
MX IPOTEKAHUsI, B3aUMOJIEICTBUE KOHIEHTPUPOBAHHOW A30THOU KHCIIOTHI C MEABIO
(BO3MOXXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YECHHE MoeIen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadwura, ¢yiepeHa, O3HAKOMIIEHHE C
MPOLIECCOM  aACOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTUBOra3a, MOJy4YeHHE, COOMpaHUE, PACIO3HABAHUE U H3yYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAUEeCTBEHHBIX PEaKIuil Ha KapOOHAT U
CUJIMKAT-UOHbBl W HW3y4Y€HHE MPU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIICHHE C



NPOAYKIMEN CHJIUKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3ajJa4 no TeMe « BaxkHeue HeMeTallJIbl U X COCMHCHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnojoxeHusas B llepuoamueckon cucreme xumudeckux osneMeHtoB J[. H.
MengeneeBa u crpoeHusi aToMmoB. CTpoeHue MetaiioB. MeTammyeckasi CBSI3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAass  pEIETKa.  OJJNEKTPOXUMHUYECKHA  PSf
HanpspkeHuil metaoB. dusnyeckue 1 XMMUYECKUE CBOMCTBA MeTauioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOppO3WHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTauibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUUYECKUX
sanementoB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXJICHUE B TMPUPOJE.
dusnuecKkne U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kaiausi). OKCUIbI U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue I1IEeOYHBIX METAUIOB U HUX
COEeIMHEHUH.

[IlemouHO3eMEIbHBIE METaJbl MarHuii W KaJbLIMM: IIOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux 3yeMeHToB [[. . Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJIeHUE B Ipupoae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MarHUs
U Kaiplimsa. BakHeimme coeauHeHUs Kaimblius (OKCHJ, THAPOKCHI, COJIN).
JKECTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

ANOMUHME: OJIO)KeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aToMa, HaxoXJeHuWe B mpupone. Dusmueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
AITFIOMHHHS.

Keneso: monoxenue B [lepuoguueckon cucTeMe XMMHUYECKUX 3JIEMEHTOB /I,
. MengaeneeBa, cTpoeHHE aroma, HaxOXIACHUE B Tmpupoje. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA kene3a. OKCuanl, THAPOKCU B U cou xkenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ oOpa3llaMd METANIOB M CIUIABOB, WX (DHU3NYSCKUMU
CBOWMCTBaMH, H3yUYCHHUE  pE3yJIbTAaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
HCIOJIb30BAaHUE BUJICOMATEpPUANIOB), OCOOCHHOCTEH B3aMMOJICHUCTBUS OKCHJA
KaJbllis M HaTpusi C BOJOH (BO3MOKHO MCIIOJIB30BAaHUE BUJICOMATEPHAJIOB),
HCCJIEIOBAaHUE CBOMCTB MKECTKOW BOJbBI, MPOIIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOHO  HCIIOJIB30BAHME  BHUJECOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBCHHBIX PEAaKIMH HAa MOHBI: MAarHus, KaJblHs, aJFOMUHUS, IIUHKA, JKEJe3a
(1) u xemne3a (1), mequ (I1), HabGIrOCHUE W OMTUCAHKE MTPOIECCOB OKPAITNBAHUS
MJaMeHH MOHAMM HaTpus, Kajausid W Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIICIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHAA ATFOMHHUS
Y TUAPOKCHUA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeunue
METAaJJIbl U UX COCAUHCHUS.

XUMHA U OKPYXKAKOIIAA Cpeaa



BemecrBa u Marepuassl B IIOBCEIHEBHOW JXM3HM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiui B ObiTy. IlepBas momoib npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XVMMHUYECKOEe 3arpsi3HEHHE OKpYKAIOIIeH cpenpl (MpeaesibHas 10IMyCTUMAast
KOHIIeHTpaius Bemects, nanee — [1/IK). Pons xumuu B pemieHu# 3K0JIOTrMYECKUX
npooem.

Xumuueckuit IKcnepumenm:

U3y4YeHHe o0pa3loB MaTepUaloB (CTEKIIO, CIIaBbl METAJJIOB, MOJUMEPHBIE
MaTepHabl).

Mescnpeomemmuoie céasu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
MNOHATHH, TaK W MOHATUMN, SIBIAIOIIUXCS CUCTEMHBIMH ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHUs, aHajiu3, CHHTE3, KiIacCUPUKaIUsi, MEepPUOJUYHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOJIECIMPOBAHUE, HU3MEPEHUE, MOJENb, SBICHUE, NapPHUKOBBIN
3¢ PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

®dusuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
U30TONBI, PaJUOAKTUBHOCTb, MOJEKYJA, O3JEKTPUYECKUN 3apsl, MNPOBOIJHUKH,
NOJYIIPOBOAHUKH, JTUANEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (U3UUECKHE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: ¢oTtocuHTtes, IpIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEpATIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

I'eorpadmsa: armocdepa, rtuapocdepa, MHUHEpaATbl, TOPHBIC IOPOJIHI,
M0JIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHNHA HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYalOLIXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIMA U
paciIMpeHre onbiTa JesTeIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MHpOpMaIMeil o
NEPEOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPYECKOM W JIPYTUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITeNbHOCTH MpH
BBIMIOJTHEHUU yY€OHBIX, I103HABATENIbHBIX 3aJ]]a4, BBIMOJIHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIIOLIHE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIFHON, WH()OPMAITMOHHOW W YHUTATEIbCKOW KYJIbTYPhI, B TOM YHUCIIE
HAaBBIKOB CaMOCTOSATEIBHON paboThl ¢ YYEeOHBIMH TEKCTaMH, CIIPABOYHOM
JIUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOTHU;

MHTEpeC K OOY4YeHHI0 M TO3HAHMIO, JIO003HATENILHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa3OBaHUIO, IMPOEKTHOM U  HUCCIEAOBATEIBCKOM



NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMpaBICHHOCTH U YPOBHsS OOy4YeHUS B
JaJIbHCUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHE MOCJICACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIIEeHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOTr0 BOCIIUTAHUS

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TNPUMEHEHMs] TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUTYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MPpodheCCUOHAIIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBLHOM Cpeie;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

9KOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K TMPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS, IOHUMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3/J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBWII 0€301MaCHOTO MOBEACHUS TPHU padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUH, IS
peuieHns 3a/1a4, CBA3aHHbBIX C OKPY’KAIOUIEN IPUPOJHON Cpeoi, I NOBBILICHUS
YPOBHSI  DKOJOTHYECKOW  KYyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  XapakrTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEelIeHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHUPOBO33pEHHUs OOIICHAYYHBIE TOHATHUA (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O IIEJIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (TO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPBhIE OOecmeunBarOT (GopMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Yy4eOHOMU
NEeATEbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aAeiicTBU:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOEHUU
3HAaHUMN: PAaCKPhIBaTh CMBICI XUMHYECKUX MOHITHUH (BBIACISATH UX XapaKTEpHbIE



MIPU3HAKU, yCTaHABIMBATh B3aUMOCBS3b C JAPYTMMHU TOHSITHUSIMH), UCIIOIH30BATh
MOHATHUS JIsl OOBICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUH ISl KIACCUPUKAIMU XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHABIIUBaTh MPUUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JI€TIaTh BBIBOJbI U 3aKIIIOUECHUS;

yMEHUE TPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CUMBOJI DJJIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHCHHUE
XUMUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3ajlau, ¢ y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIuH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICACTBEHHbIC CBSI3U U
MPOTUBOPEUHUS B U3yYaEMBbIX MPOIECCaX U SIBICHUSX.

Ba3oBble nccienoBaresbCcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIECHHBIE BOMPOCHl B KA4€CTBE WHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUM;

npuoOpeTeHue OImbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TMPOBEICHUIO
YUYEHUYECKUX DJKCIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POopMYyIUpPOBATH 00OOIIECHUS U
BBIBOJBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIU3UPOBATH U HWHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyYaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAST  JIUTEpATypa XUMHUYECKOTO COAEpP)KAHUS, CIPABOYHBIC
nocobusi, pecypcbl HMHTepHETa), KPUTUUYECKUA OIICHHUBATH NPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHE TPUMEHSTh PAa3TMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uHMOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEeIEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
0o0NacTH  MCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOT'O MCIIOJIb30BaHUS PA3IMYHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANBHYIO (hopMy TIpeacTaBiieHus nH)OpMAIuu u
WUTIOCTPUPOBATh pElIaeMble 3aJaud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamu,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YMEHHE WCIOJIb30BaTh W AaHAIM3UPOBATh B TpOIEcce yUeOHOW W
MCCJIEIOBATEIBCKON ACATEIHPHOCTH MH(DOPMAIIUIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAOIIEH MPUPOJHOU
Cpenpbl.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Juaiora W (WIh) JTUCKYCCHH) TIO
CylIECTBY  OOCyXJaeMoil  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJBHO BBITIOJIHEHHSI PEIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJIY4YEHHbIE  pe3yibTaTbl  MO3HABATEIbHOM
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTaxX; JeJlaTb Mpe3eHTaIlUI0
pPE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOr0 3KCIEepUMeHTa (11abopaTopHOro OIbITa,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOCKTA);

YMEHHUS y4yeOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM M MCCIIEOBATENIbCKOM  JESTENIbBHOCTH  MPU  PELIECHUU
BO3HUKAIOUIMX MpOOJieM Ha OCHOBE Y4€Ta OOILIMX HMHTEPECOB U COIJIACOBAHMUS
no3uui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBbIE HITYPMbI», KOOPIWHALIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHue KpPUTEpPUEB IO OIEHKE KauecTBa
BBINIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHBIE YHUBEpPcaJIbHbIe yUeOHbIE JeiiCTBUS:

YMEHHE CaMOCTOSATEIbHO OIpPEACNSITh LU JeATeIbHOCTH, IJIAHUPOBATh,
OCYHIECTBIISITh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BEIOMpATh Hanbosiee 3 (PEeKTUBHBIE CIIOCOOBI PEIICHHS YIEOHBIX U
MO3HABATEIbHBIX 3a/lay, CaMOCTOATENBbHO COCTaBIATh WU KOPPEKTUPOBATH
MPEIOKEHHBIA aJTOPUTM JICUCTBUN TIPU BBINIOJTHEHUU 3aJaHUNd ¢ Y4ETOM
MOJIYYEHUs HOBBIX 3HAHMU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKITUsX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, yMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MIPeAJiaraeMble B YCIOBHUH 3aJaHUA.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep>KaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdodeil mporpammoit,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI
NeHUCTBHM, crenupuyeckue [ MpeaMeTHOW obmacth «XuMHS», BHUIBI
NESTENBbHOCTH TI0  TOJYYEHHI0O HOBOTO  3HAHUSA, €ro HMHTEepIpeTaIui,
peoOpPa3oBaHUIO U IPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy o6yuenus B 8 kiiacce mpeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PaCKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSTHI: aTOM, MOJIEKYyJa,
XUMHYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOJHAs U HEOJHOPOJHAs ), BAJIEHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasi pPeaKius, KiIacCU(UKAIMSA pPEaAKIUi: pPeaKinu
COCMHEHUS, PpEaKUUU pa3JIOKEHUs, PEAKIUU 3aMEIIeHUsl, pPEeaKiuu
oOMeHa, PK30- ¥ SHIOTEPMUUYECKHUE PEAKIINH, TETUIOBON P(HEKT peakinu,
SAIpO aToMa, BJIEKTPOHHBIM CJIOH aToma, aTOMHasi OpOuTaj b, paauyc
aToMa, XMMHYECKas CBs3b, MOJIAPHAS W HETOJSpHAs KOBAJICHTHAS CBS3b,



VWOHHAsS CBSI3b, UOH, KaTHOH, aHHOH, PACTBOP, MACCOBasl JOJISI BEIIECTBA
(Mpo1eHTHAs] KOHILIEHTpAIIKsl) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH TIOHATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJHUKY [JII COCTaBJICHHUS (POpMys
BEIIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIUN;

OTPENIEeNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKHCIEHMsI  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACCy COCIMHEHUH IO
dbopmynaM, BHA XUMHYECKOW CBSI3M (KOBaJICHTHAs M HOHHAs) B
HEOPraHWYECKUX COCJTUHECHUSAX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. Menneneena:
J€MOHCTPUPOBATh IMOHUMAHHUE TMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJ0XeHUs B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaIPO;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnma)y, Mansie u
OoJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. U.
MeHnneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00IlIee YUCIIO dIEKTPOHOB
U pacipeiesIeHUE UX MO AIEKTPOHHBIM CIOSIM);

KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3D (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIU;

IIPOTHO3UPOBATH CBOKWCTBA BEWIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH IPOTEKAaHHS XHMHUYECKUX IPEBpPALICHUN B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIIATD OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO  MaccChl
BEIIECTB, MACCOBYIO JIOJIO XHUMHUYECKOro JjeMeHTa 1o Qopmyre
COEIMHEHUS, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKIH;

OPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIBHON AEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3aIlHio, KiIacCH(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBA3C€U — JJISI U3YUYEHUs] CBOMCTB
BCIIECTB M XHMHUYECKHX pPEAKIUW, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HaOJIOJICHHE, W3MEPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);



CIeNOBaTh  IIPAaBWJIAaM  TOJIb30BAaHUSA  XMMHUYECKOW  TOCYIOU U
nabopaTopHbIM 00OpYAOBaHUMEM, a TakXKe TNpaBuiIaM oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSAMH TI0 BBIMOJTHCHUIO
7a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYEHUI0O U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJIOPOJIa M KHUCIOPOJa), HPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJIEW pPaCTBOPEHHOIO BEIIECTBA,
IUTAHWUPOBaTh W TMPOBOJAWTH  XUMHYCCKHE  DKCIIEPUMEHTBHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TOMOIIbIO UHIUKATOPOB
(makmyc, dheHondTaneu, METUIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kiiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMUUYECKUU
3JIEMEHT, aTOM, MOJIEKYyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIECKTPOOTPUIATEIBHOCTh, CTEIEHD
OKHCJICHUSI, XUMUYECKasi PeaKIus, XUMUIECKasl CBSI3b, TEIIOBOM 3(PdekT
peakiuu,  MOJib,  MOJISIpHBIA  00BEM,  pPacTBOp,  DJIEKTPOJMTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJIUTUYECKAS JTUCCOIMAIIMS, PEaKIud HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PpEaKIInU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTAHOBJICHHE,
aJIoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAafi,
MeTajInyeckas), KpuUCTaulMueckass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW peaKkUuu, MpPeaeabHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHATUH U
NPUMEHATH 3TH HOHATHUS NIPU ONUMCAHUM BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJHUKY JJisi COCTaBJeHHUS (opmyn
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy COEOUWHEHUH 1o ¢GopMyrnaM, BHJ XHUMHYECKOU
CBA3U (KOBaJIEHTHAs, HWOHHAs, METaJUIM4YeCcKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAJUIMYECKOMN
PEIETKH KOHKPETHOTO BEUIECTRA;

packpbiBaTh cmbich Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyath MOHATHS «JaBHas noarpynmna (A-rpynmna)» U «noOoyHas
noarpynna (b-rpynna)», manble U OOJbIIME TEPUOABI, COOTHOCUTH
o003HaueHUsI, KOTOpPhIE WMEIOTCS B TIEPUOAUYECKON Tabmwie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (cOCTaB MW 3apsij slpa, OOIIee YUCIO DJIEKTPOHOB U



pacrpefieieHue HMX MO DJJIEKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIUHECHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHUE AJIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMUYECKUE peakiuu (MO YUCIy M COCTaBYy Y4YacTBYIOUIUX B PEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3P (DEKTy, M0 U3MEHEHUIO CTETICHEW OKHUCIICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeHUPUUECKHE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPXKIasi OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaAKIUiA;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIUTUYECKONW JTUCCOIMALIMM  KHUCIIOT,
niesioued M CoJiel, OJIHbIC U COKpAIIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI pPEaKIMi, TOATBEPKAAIONIMX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIlCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCTSITH OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

coOMomaTh  MpaBWwiIa  IOJB30BAaHUS  XMUMHUYECKOM  TOCYJOM |
nabopaTopHbIM O0OPYJIOBaHMEM, a TaKXkKe IpaBuiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOJIUTh  PEAKIMH, [OJATBEPKIAIOIINE  KA4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHBI,
KaTHOHbBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTENIBHON AEATEIbHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
NPUYMHHO-CIIE/ICTBEHHBIX CBA3€M — JJIs M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaOJIfOICHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
No HaunmenoBanue pa3aeioB u KosmuecTBo yacos
n/n TeM IPOrpamMmmal Bcero KouTpoJbHbIe IIpakTHueckue JJICKTPOHHEIC (I PPOBKIC)
p P o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazjea 1. IllepponayanbHbie XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
) MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peakiun https://m.edsoo0.ru/7f41837¢
Wroro mo pazueny 20
Paspnen 2. BaxHeiiuue npeacTaBuTe/ M HEOPraHMYECKUX BELEeCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 oxcuaax https://m.edsoo0.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK
' H COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuoreka [JOK
) HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30
Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN
[Tepuoanueckuii 3aKOH U
31 Ilepuonnueckas cucrema v bubnuoreka [JOK
' XUMUYECKUX dneMeHToB J[. 1. https://m.edso0.ru/7f41837c
Mennene-esa. CtpoeHue aroma
39 XuMudecKas CBS3b. 8 1 bu6mmoreka [JOK
' OKMCIIUTEIIHFHO- https://m.edsoo.ru/7f41837c
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BOCCTAHOBUTCJIbHBIC PCAKITNN

bubmuoreka [IOK
Wroro o pasneny 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
PesepBHOE Bpemst 3 https://m.eds00.ru/7f41837¢
OB EE KOJIMYECTBO YACOB 68

1O ITPOI'PAMME
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9 KITIACC

KosunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabubie | Ilpakruueckue | (uupposbie)
NMPOrpaMMbl Bcero
padoThI padoTbl o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nes 1. BemecTBo U XMMH4YeCKHe peaKIMu
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 bubnuorexa [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIMN B paCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznea 2. Hemera/uibl U MX COeIMHEHU S
21 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO61as XxapaKTepUCTUKA XUMUYECKHX
2.2 3J1eMeHT01£) V|AI-)prrIHBI. Cepau eé 6 bubmorexa LOK
COETHHEHHS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
bu6mmoreka [JOK
2:3 ?(I)ZI;[/I;EEEE;/A TPYIIEL ASOT, hocgop # X ! 1 https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
24 BHCMCHTO]? IVAI-)rpyHHLI. VYrnepoa u KpeMHUI 8 1 2 bubmiorexa LIOK
- https://m.edsoo.ru/7f41a636
Utoro no pazneny 25
Pa3pen 3. Merajiibl 1 UX COeTUHEHUS
. bu6mmoreka [JOK
3.1 Obmme cBofiCTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
3.2 BaxkHelme MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 bubmiorexa LIOK

https://m.edsoo.ru/7f41a636
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Wroro mo pazneny 20
Paznen 4. Xumus u oKpyzkaonias cpeaa
4.1 BeniecTBa 1 maTepualbl B KU3HU YEIOBEKa 3 bubmmorexa [JOK

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

Wroro mo pazueny 3

PesepBHOE Bpems 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME
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KAJIEHJAPHO-TEMATHYECKOE (IITOYPOYHOE) ITAHUPOBAHUE

8 KJIACC
Koaun4vecTBo yacoB
Ne Tema ypoka Kontpoubnsbie | IIpakTtuuyeckue Aara UIEKTPOHHBIC WHPPOBLIE KoppexTuposka
Bcel"o 6 6 H3yYCHUSA oﬁpasoBaTeﬂbele
padoThI padoTsI pecypen

I1 .P

1 XPII);I)/IIII\/I/IGBT;II:IH;IHHHHHG;I)(J)II;)GKa 1 bubnmorexa LIOK
' https://m.edsoo.ru/ff0d210c

Tena u BemecTna.

2 [TorsTHE O MEeTOTAX 1 bubmmoreka [{OK
MMO3HAHUS B XHUMHH. https://m.edsoo.ru/ff0d227e
[IpakTrueckas padora Ne 1
«[IpaBuna paboTsl B

3 abopaTOPUH U MPUEMBI 1 1 bubnuorexa [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyIOBaHUEM).

YycTele BeecTBa 1 CMECH.
4 Crioco0bl pazneneHus 1 BH6?HOTeKaLHDK
. https://m.edsoo.ru/ff0d26ca
cMmecei.
[TpakTuueckas padota Ne 2

5 «Paznenenne cmeceit (Ha 1 1 bubnuoreka [JOK
MPUMEPE OUUCTKHU https://m.edsoo.ru/ff0d28c8
ITOBAPEHHOM COJIN )».

bubnuoreka [JOK
6 ATOMEL 1 MOJIEKYJIBL. 1 https://m.edsoo.ru/ff0d2a6¢c
Al B LOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX DJIEMECHTOB.

8 IIpocTeie u cia0XxkHBIE 1 bubnuorexa [IOK
BeIlleCTBA. https://m.edsoo.ru/ff0d2a6c¢c

9 ATOMHO-MOJIEKYIISIPHOE 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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y4€HHUE.

https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB.

bu6mmoreka [{OK

10 g:;iiziitggxgga' https://m.edsoo.ru/ff0d2eae
XUMHYECKUX DJIIEMEHTOB.

OtHocHTENbHAS ATOMHAs

11 | macca. OTHOCHTEILHAS BH6J_IHOTeKa HOK

https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAsl Macca.
MaccoBas gois
12 | XUMHUYECKOT0 3JIEMEHTA B BH6J.IHOTeKa LIOK
https://m.edsoo.ru/ff0d350c
COETMHEHHNH

13 KomanuectBo BemecTna. bu6moreka [IOK
Monb. MonsipHas macca https://m.edsoo.ru/ff0d5230
dusnueckre U XUMUYECKHE

14 | sBnenns. XuMuU4IecKas BH6J.IHOTeKa LOK

https://m.edsoo.ru/ff0d37fa
peaKIms
[Ipu3Haku u ycinoBus
15 | mpoTrekaHUss XUMHYECKHUX BH6J_IHOTeKa HOK
N https://m.edsoo.ru/ff0d3al6
peaKIuit
3aKoH COXpaHEHUs MacCChl
16 | BemiecTB. XMMHUYECKHE BH6J.IHOTeKa LOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrrunciieHus: KOJIMUeCTBa,

17 | MAacchl BEleCTBa 110 bubnuoreka [JOK
YPaBHEHUSIM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakui
Knaccuduxkanus

1g | XMMHYECKHX peaxkuui bubnuoreka [IOK
(coenuHeHMsI, pa3IoKeHHS, https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOOMeHa)

19 | M. B. JlIomoHOCOB — bubmiorexa [IOK

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
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Y4EHBIH-OHIUKIIONIECTUCT.
O06o0611eHNE U
cucTeMaTu3anys 3HaHui

KonTtponsnas padora Nel

20 | mo teme «BemecTBa u bubmmorexa LIOK
https://m.edsoo.ru/ff0d4290
XUMHYCCKUC PEAKITHID)
Bo3sgyx — cMmech razos.
21 CocraB Bo3ayxa. Kuciopon bubnuoteka [JOK
— DJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
OuU3NYECKUE U XUMUICCKHE
CBOICTBA KUCIOPOJIa
22 | (peakiuu OKI/ICJ‘IEHfIH bubumorexa LIOK
P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00
OKCHJIaxX
CriocoObI moTy4eHust
g | Kuciopona B nabopaTopuu bubnuoreka [IOK
Y MPOMBIIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii a3 dext
XUMHUYECKON pPeaKiuH,
MOHSTHE O
24 | TEpMOXUMHUYECKOM bubmrorexa [JOK
P https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- U
SHIOTEPMHUUECKUX
peaKIusax
Tomnuso (HedTh, Yroib U
o5 MeTaH). 3arpsizHeHue bubnunoreka [JOK
BO3]lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAaIlleHUs
IIpakTuueckas padora Ne 3
P P bu6mmoreka [JOK
26 | no teme «Ilomyuenue u

coOMpaHue KUCIOPoaa,

https://m.edsoo.ru/ff0d4ae2
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W3YyYEHHUE ETO CBOMCTB)

Boaopon — anemeHT u

bu6mmoreka [{OK

27 | TpOCTOE BEIECTRO. https://m.edso0.ru/ff0d4ddo
Haxoxnenue B mpupojie
dusnvecKrue 1 XUMHUCCKHE
28 | cBoiicTBa BOJOPOIA bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d4dd0
[IpumeHneHnne Boiopoaa
29 ITonsarue o kucaoTax U bubmmoreka [{OK
COJISIX https://m.edsoo.ru/ff0d50d2
30 CriocoOpl nosryueHust bubnuorexa [JOK
BOJIOPO/JIa B JIAOOpaTOPUH https://m.edsoo.ru/ff0d4dd0
[IpakTiueckas padora Ne 4
31 | 1o Teme «Ilomyuenue u bubnuoreka [JOK
cobupaHue BOJI0poaa, https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE E€r0 CBOWCTB)
30 Monsipablii 00bEM Ta30B. bubnuoreka [IOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béma,
gy | e e B LOK
y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U
00BEMY
Brruucnenust 00b€MoB
ra3oB 10 YpPaBHCHHIO
34 | peakuu I){’E OCHOBE 3aKOHa Brbmorexa LJOK
N . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI
razoB
35 DOU3N4ECKUE U XUMUYECKHE bubmuoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocTaB OCHOBaHUH. bubmuoreka [JOK
[TonsiTe 06 MHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
37 | Boja kak pacTBOPHUTEIb. bubnuoreka [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Hacruimennsie u
HEHACBIIICHHBIE PACTBOPBHIL.
MaccoBas g0 BeIiecTBa B
pacTtBope

https://m.edsoo.ru/ff0d5b40

[Ipaktuyeckas padora Ne 5
o teme «IIpurorosienune

bu6mmoreka [{OK

38 paCTBOpOUB ¢ OHPGHGHGHHOH https://m.edsoo.ru/ff0d5eba
MacCOBOM JOJIeH
pPacTBOPEHHOTO BEIIECTBA»
K 6ota Ne2
30 | 1o teve Kicnopon. BuGnorexa LIOK
POt https://m.edsoo.ru/ff0d6342
Bopaopona. Boma»
0] :
40 K;;i%ﬂi‘:’f: BuGnuorexa [IOK
1M, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonydenne u xuMu4uecKue
a1 CBOMCTBA KHCJIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCH/IOB
0) :
42 K;;Zi?;;fa CISI);TaB’ bu6mmoreka [JOK
T, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonydenune u XuMudecKue bubnuorexa [JOK
CBOMCTBA OCHOBaHUI https://m.edsoo.ru/ff0d67ca
K :
44 KJ?;;?/IT(;LKC;CIEB’ bubnrorexa [JOK
T, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [Tosmyuenue u xumMuueckue bubnuorexa [IOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):
4 | HOMEHKIATypa, CITOCOOBI bu6mmoreka [JOK

MOJIyYECHUS, XUMUUYECKUE
CBOMCTBA

https://m.edsoo.ru/00ad9474



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

[Tpaktuyeckas padora Ne 6.
Pewrenne
IKCIIEPUMEHTAIILHBIX 33124

bu6mmoreka [{OK

47 1o Teme «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHUYECKUX
COCJIMHEHMI»
I'eHeTnueckas CBSI3b MEX,
48 | kmaccaMu HEO raHI/IquKI/II;y bubnmorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COSTMHCHMI
49 O06o06mmeHne u bubmmoreka [IOK
cUCTEeMaTH3alls 3HAHUI https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3
5o | 1O Teme "OcHOBHBIE bu6moreka [IOK
KJIACChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9ela
coeuHEeHu "
[TepBbie MOMBITKH
Kiaccudukanuu
51 XI/IMI/I‘IS():KI/IXHSJ'IGMGHTOB bubmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
[TonsiTue o rpynmnax
CXOJTHBIX DJICMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuonnueckas cucrema bubnuorexa [JOK
XUMHYECKHX 3JIeMEHTOB JI. https://m.edsoo.ru/00ada52c
. Menneneena
[Iepuonsl, rpynisl, bubnunoreka [JOK
53 _
MO AT PYIIIIbI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuoreka [JOK
aTOMHBIX sifiep. M30Tomnbl https://m.edsoo.ru/00ada342
CtpoeHnue 3IIeKTPOHHBIX
000J10Y€K aTOMOB
. bu6mmoreka [JOK
55 | snementoB [lepuoanueckoit

cucrtemsl /1. W.
Meunpeneena

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapakTepucTHUKa
XMMHUYECKOTO JIEMEHTA T10

56 | ero IOJIOKEHUIO B Bubmaorexa LJOK
o https://m.edsoo.ru/00ada824
[Iepunoaunueckoii cucreme
. . MenneneeBa
3nauenue Ilepuoanueckoro
3aKOHa IJId p33BI/ITI/I$I HayKI/I
bubmmoreka [{OK
57 | unpakTai. JI. H'., . https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN,
nmegaror u Fpa)KI[aHI/IH
DIIEKTPOOTPHULIATEILHOCTE
58 aTOMOE XHI\I/[)WIIIeCKI/Ix bubmmorexa HOK
https://m.edsoo.ru/00adaab8
SJIEMEHTOB
59 I/IOHHaSI XUMHUYCCKaAa CBsI3b BH6HH0TeKa HOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnuoreka [IOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nHenomnsipHas bubnuoreka [IOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 | Crenens oxmcnenys https://m.edso0.ru/00adae28
O -
63 ng}iJ;?{?)iJ;II;IZ?IBHHG bubanorexa LIOK
https://m.edso0.ru/00adb076
peakuuu
64 Oxkucnurenu u bubmuoreka [JOK
BOCCTAHOBUTEIH https://m.edsoo.ru/00adb076
5 | no e < srouts BuGmtorexa LIOK
P ’ https://m.edso0.ru/00adb486
XHUMHUECKAsT CBI3b»
PesepBHBIN ypOK.
66  O6obmeHIe I bubmuoreka [JOK

CHCTeMaTHu3alus 3HaHuH

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



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

PesepBHBIl ypOK.

bubnuoreka [IOK
67 | O6obmenue 1 " 1 https://m.edsoo.ru/00ad9cbh2
cucreMaTtni3anuda 3HaHNU
P 7 .
68 0663; gﬁiﬁﬁ eyEOK 1 bu6mmoreka [{OK
. https://m.edsoo.ru/ff0d61c6
cucreMaTtni3ania 3HaHNU
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOI'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KITIACC

No T Kosn4ecTBo 1acos Hara DJIeKTPOHHBbIe UG pPOBBIE
o eMa ypoka KoppexTuposka
Bcero | Konrpoabnbie | IIpakTHyeckue | H3y4YeHHs o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl

[lepnoanyeckuil 3aK0H.
Ilepuoanueckas

1 cnefTeZ/I)z XI:I(\:/II/IEtIeCKI/IX 1 bubmorexa HOK

https://m.edsoo.ru/00adb59%

anemeHToB 1. 1.
MenneneeBa
3aKOHOMEPHOCTH B

2 U3MEHECHUU CBOWCTB 1 bu6moreka [IOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOI0B
Knaccudukanus n

3 HOMEHKJIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIECTB
Buner xumnueckoi

4 CBSI3U U THUIIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX https://m.edsoo.ru/00adbac6
pEmETOK
KonTtponsHas pabora
Nel no teme

5 «IToBTOpEHUE U 1 1
yriayOiieHne 3HaHu’
OCHOBHBIX Pa3/IeJOB
Kypca 8 Kiacca»
Knaccuduxkanus

5 XMUMHMUYECKUX pPEeaKLInn 1 bubnuoreka [IOK
10 Pa3INYHBIM https://m.edsoo.ru/00adbch0
MpU3HAKaM

7 ITonsTHE O CKOpOCTH 1 bubnuorexa [IOK

XUMHUYECKOMN PCaKmum.

https://m.edsoo.ru/00adbe9a



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

TloHATHE O TOMOT'€HHBIX
U F€TEPOTEHHBIX
peaKuusx

[TonsiTue o
XUMHUYECKOM
paBHOBecuu. DaKTOPBHI,
BIIASIFOLIME HA CKOPOCTh

bubmmoreka [{OK

8 XUMHUYECKON PEaKIuu U https://m.edsoo.ru/00adc28c
MOJIOKEHUE
XAMHAYECKOTO
paBHOBECHS
OKHUCIUTEIIBFHO-
9 BOCCTAHOBUTEJIbHBIE bubumorexa LIOK
https://m.edsoo.ru/00adcade
peaKImn
Teopus
SJIEKTPOJIUTHYECKOMN
10 nccop O bu6mmoreka [IOK
A 1 ) https://m.edso0.ru/00adcd68
CwiibHBIE U ci1a0bIe
AIIEKTPOJIUTHI
11 HNounnsie ypaBHEeHUS bubnuoreka [JOK
peakuuit https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA
KHCJIOT U OCHOBAHUHA B
12 CBeTE IIpeACTaBICHUMN bubanorexa LIOK
P . https://m.edsoo.ru/00add5d8
00 3JICKTPOJIMTHYECKON
JIUCCOLIMAINA
XUMHUYECKHAE CBOIICTBA
COJIEH B CBETE
13 MIpeACTaBIEHNI 00 bubmiorexa HOK
P . https://m.edso0.ru/00add8b2
ANEKTPOJIUTUYECKON
IIUCCOLIUAIINU
14 [lonsTe 0 ruapONIH3E bubnuorexa LIOK

coJien

https://m.edsoo.ru/00add9d4



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

15

O06o0611eHNE U
cucreMaTrmni3alusa
3HAHUH

bubnuoreka [IOK
https://m.edsoo.ru/00addd12

16

[TpakTuyeckas pabora
No 1. «Pemenue
HKCTIEPUMEHTAIBHBIX
3a1au9»

bu6mmoreka [{OK
https://m.edsoo.ru/00addbfa

17

KonTtponsHas pabora
Ne2 no teme
«INEKTPOTUTHYECKAS
JCCOLIMAIIUSL.
XHWMHUYECKUE PEAKIIUH B
pacTBopax»

bubmmoreka [{OK
https://m.edsoo.ru/00addecO

18

OOmas
XapaKTEPUCTHKA
rajJoreHOB.
XuMu4decKrue CBOHCTBa
Ha IpuMepe Xjopa

bu6moreka [IOK
https://m.edsoo.ru/00addfe2

19

XJI0pOBOAOPOI.
CoustHast KUCIIOTA,
XUMHYECKHE CBOMCTBA,
MOJTy4YCHHE,
MIPUMEHCHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

20

[IpakTrueckas padota
Ne 2 1o Teme
«[lonyuenue consaHoi
KHUCTIOTBI, U3yYeHUE €&
CBOMCTB

bubmuoreka [JOK
https://m.edsoo.ru/00ade348

21

Brraucnenus mo
YPaBHEHUSAM
XUMHUUYECKUX PEAKIIUH,
€CJId OJIUH U3
pEeareHToB JaH B

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

U30bITKE

22

Oo6ras
XapaKTEPUCTHKA
3emMeHToB VIA-

IPYIIIBI

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

23

AnnoTponHsie
MOTU(DUKAITUU CEPHI.
Haxoxnenue cepol u €€
COEIMHEHUH B MIPUPOJE.
XHUMUYECKUE CBOMCTBA
Cephl

bubmmoreka [{OK
https://m.edsoo.ru/00ade64a

24

CepoBoaopon,
CTpoeHue, pusnueckue
U XUMHUYCCKHUEC
CBOWCTBA

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

25

Oxkcupsl cepbl. CepHas
KHCJIOTa, GU3UIECKUE U
XUMHYECKIE CBOMCTBA,
MIPUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XHUMHUYECKUE PEAKIUH,
JIeXaIIue B OCHOBE
MIPOMBILIIEHHOTO
croco6a mnoyydyeHus
CEpPHOM KHUCIIOTBHI.
XUMHYECKOE
3arpsi3HEHUE
OKpYXarollen cpebl
COCIMHEHUSIMU CEPbI

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

27

Brraucienne maccoBoit
JI0JIA BBIXOJ1a MTPOIYKTa
peakuuun

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

28

Oo01mas
XapaKTePUCTUKA

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

251eMeHTOB VA-
rpynmsl. A3oT,
pacnpocTpaHeHue B
npupoje, Gpuzndeckue u
XMMHUYECKUE CBONWCTBA

29

AMMMaK, ero
¢buznueckue u
XUMHYECKHE CBOMCTBA,
MOJTy4eHUE U
MIPUMEHEHUE

bubmmoreka [{OK
https://m.edsoo.ru/00adf004

30

[IpakTnueckas pabota
Ne 3 mo teme
«ITonyyenne ammuaka,
M3Y4YEHUE E€r0 CBOWCTB)

bu6moreka [IOK
https://m.edsoo.ru/00adf180

31

A30THAg KHACJIOTa, €€
(buzuveckue u
XUMHUYECKHE CBOMCTBA

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

32

Hcnonp3oBanue
HHUTPATOB U COJICH
aMMOHHS B Ka4eCTBE
MHHEPaJIbHBIX
yA0OpEeHHUIA.
XuMudeckoe
3arpsi3HEHUE
OKpPY’KaIoIlel cpe/ibl
COCTUHECHUSIMH a30Ta

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

33

docdop. Oxenn
docdopa (V) u
dbocdopHas kucnora,
¢duznyeckue u
XMMUYECKHE CBOMCTBA,
MOJTy4eHHe

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

34

Hcnonbp3oBanue

bu6mmoreka [JOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

¢docdaToB B KauecTBe
MHUHEPATbHBIX
yIoOpeHuit.
3arpsi3HeHue
IIPUPOIHOM CpeIbl
dbocharamu

https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
npupoje, hpusnueckue u
XUMHYECKHE CBOMCTBA

bubmmoreka [{OK
https://m.edsoo.ru/00adfd9c

36

Oxcunpl yriaepoaa, ux
¢buznueckue u
XUMHUYECKHE CBOMCTBA.
DKOJOTHYECKUe
poOJIeMBbl, CBSI3aHHBIC
C OKCHJIOM yTriepoja
(V)

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

37

VYronpHasa KUCJIoTa U €6
COJIN

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

38

[Tpaktuyeckas pabora
Ne 4 no teme
"ITosnryyenue
VIIIEKHCIIOTO Ta3a.
KavecTBeHHast peakius
Ha KapOoHaT-UOH"

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027e

39

ITepBoHauanbHBIC
MOHATHSA 00
OpPraHMYECKUX
BEIECTBAX KakK O
COEIMHEHUSX yriiepo/ia

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

40

Kpemuuii u ero
COEIMHEHUS

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

41

[TpakTuyeckas padora

bu6mmoreka [JOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

Ne 5. Pemienue
SKCIEPUMEHTAIBHBIX
3aJ1a4 110 TeMe
«Baxxneimme
HEeMETaJTbl B UX
COCITMHEHMSI»

https://m.edsoo.ru/00ae0bf2

42

KonTtponsHas pabora
Ne3 o Teme
«Baxuneimue
HEMCTAJIJIBI U UX
COETUHEHUS

bubmmoreka [{OK
https://m.edsoo.ru/00ae0el8

43

OOmas
XapaKTEPUCTHKA
XUMHUYCCKUX DJICMCHTOB
— METAJIJIOB.
Merannudueckas CBI3b
H MeTaJUTHYECKast
KpUCTAJUTHYECKas
pemérka. Gu3nyeckue
CBOMCTBa METAJJIOB

bu6moreka [IOK
https://m.edsoo.ru/00ael103e

44

XHUMHUYECKUE CBOMCTBA
METaJJIOB.
DIIEKTPOXUMHUYECKUI
pAIl HANPsHKEHUM
METaJJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael156

45

OO01111e crocoObl
MOJIyYCHUST METAJLIOB.
CnnaBsl. Berancnenus
10 YPaBHEHUSM
XUMHYECKUX PeaKIni,
€ClI OJUH U3
pEareHToB COJEPIKUT
MIpUMeECH

bu6mmoreka [JOK
https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

16 [TonsiTHE O KOPPO3UKN bubnuorexa [IOK
METaJIJIOB https://m.edso0.ru/00ae1278
bu6mmoreka [{OK
at IHenoumpie MeTanb! https://m.edso0.ru/00ae14b2
48 OKcHIbI U THAPOKCHU/IBI bubnuotexa [JOK
HATPpUS U KU https://m.edsoo.ru/00ae14b2
. 1 https://m.edso0.ru/00ae15e8
MarHum
50 Baxuetimme bubmmoreka [{OK
COEeIUHEHUS KaIbIIUI https://m.edso0.ru/00ae15e8
O0o006111IEHNE U
51 CHUCTEMAaTH3AINAA
3HAaHUU
e
o | Mmoo o 0K
https://m.edso0.ru/00ae1886
YCTpaHECHHS
[IpakTuueckas padota
Ne 6
53 "};(écHTiosz,eBo Bl U bubanorexa [IOK
.. a https://m.edsoo.ru/00aelae8
METOLI €6
ycTpaHeHus"
N bubnuoreka [[OK
54 ATOMUHHH https://m.edsoo.ru/00aelc64
55 AmMdoTtepHbIe CBOCTBA bubnuoreka [JOK
OKCHJIa M TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso https://m.edso0.ru/00ae1d86
g7 | Soenms g B LOK
https://m.edso0.ru/00ae35e6
xenesa (111)
58 O06001menue u



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

cucreMaTrmni3alusa
3HAHUHI

59

[TpakTuyeckas pabora
Ne 7. Pemienue
AKCIIEPUMEHTAITBHBIX
3a7a4 10 TeMe
«BaxHenmme MeTabl
U UX COETUHEHUS

bu6mmoreka [{OK
https://m.edsoo.ru/00ae3de8

60

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKUX PEAKIINH,
€CIIM OJINH U3
pEeareHToB JaH B
M30BITKE W COJAEPKUT
npuMecH. Beraucnenus
MAacCOBOM JIOJIH BEIXOJa
MPOJYKTa PEaKIuu

bu6moreka [IOK
https://m.edsoo.ru/00ael 750

61

O06001IeHuEe U
CHUCTEMATH3AINAA
3HaHUN

62

KontposnbHas padoTa
Ne4 o Teme
«Baxnenmue MeTabl
M UX COCIUHEHUS

63

BemiectBa u MaTCpHajibl
B HOBCCHHCBHOﬁ KHU3HHU
YCJIIOBCKA

bubmuoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XHUMHYECKOE
3arpsi3HEHUE
OKPYKaKOLIEH CpeJibl

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

65

Ponb XxuMuu B perieHuu
9KOJIOTHYECKUX
npobiem

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



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

PesepBHBIl ypOK.
O6o06menne n
cucTeMaTu3anus
3HaHUHI

66

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

PesepBHBIl ypOK.
Oo6o06menne n
CUCTeMAaTH3aLus
3HaHUHI

67

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

PesepBHBIi ypOK.
O6061eHue u
CUCTEeMAaTH3aLus
3HaHUHI

68

bubmmoreka [{OK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB 110
INPOI'PAMME

68



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