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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[IporpaMmma mo xuMuu 1a€T TpeACTaBICHUE O LENAX, OOIIed CTpaTreruu
o0y4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
npenMera, YCTaHABJIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npelycMaTpuBaeT pachpelesieHne €ero Mo KiaccaM U CTPYKTypUpOBaHHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEETseT KOJIUYECTBEHHBIE W
KaueCTBEHHbIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENILBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OocoOeHHOCTEW O00ydYarouuxcs, OmNpenensieT BO3MOXXHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl, a TakKe TpeOOBaHUHN K
pe3yibpTataM 00y4YeHHs XMMUU Ha YPOBHE 11eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYaroIIerocss MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XHUMHUH CIY)KUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEeMble XUMHUEH MNPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIOIMHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TrI00aJbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KyIbTYphI IUYHOCTH, €€ 001Iel 1 HYHKIIMOHATHHOU IPAMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW  Y4eOHOW JIeITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHbIM 3HaHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTHYECKOE
oOpa3oBaHre 00yJarONIXCS.

JlaHHbIE HampaBlieHHs] B OOY4YEHUM XUMHUU OOECIEeUMBAIOTCS crenu(ukon
colepKaHMsl  y4eOHOro  TMpeaAMeTa, KOTOPBIM  SIBISIETCA  MEJaroruyecku



aJanTUPOBAaHHBIM OTpakeHueM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX MOHSITUA
OPraHUYECKON XUMHUMU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XMMHUYECKOM
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKHX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOMN CBSA3H;

— TIpPEeACTaBICHUNU 00 DIIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIIFHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSS (YHKIIMM OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOYKHOCTEM IMPAKTHYECKOIO MPUMEHECHUS U TOJYYCHUS
MU3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOTrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHCTEMHOM MPUPOJbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METOJaM II03HAHUsS B Hayke. M3ydeHuWe XMMHUH MPOUCXOAUT C IPUBJICYCHUEM
3HAHUW W3 paHee H3YYCHHBIX YYCOHBIX NpeaMeToB: «OKpyXKalomuid MHPY,
«buonorus. 5—7 knaccel» n «Pu3uka. 7 Kiaaccy.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POPMHpPOBAHHWE 3HAHUA OCHOB
XUMUYECKOW HAyKH KaK O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTHYECCKOMN
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mIpeaMera COCTOUT B (OPMHUPOBAHHUH CHUCTEMBI XUMHUYCCKHX
3HAaHUN — BaKHEUITUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJIOKCHUH,
JOCTYIHBIX OOOOIIECHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B
NPUOOIICHNH K HAyYHBIM METOJaM TIO3HAHWUS TPH HM3YYCHUU BEIISCTB U
XUMHUYECKUX peakiuid, B GOpMUPOBAHUM U PA3BUTHM TMMO3HABATEIbHBIX YMEHUN U
UX TPUMCHECHHH B Y4YCOHO-IIO3HABATCIBHONM H Y4eOHO-HCCIIEIOBATCIILCKON
NEATeIIbHOCTH, OCBOCHHHM TIpaBWi Oe30macHOTo oOpalieHHs ¢ BEIIeCTBAMHU B
MOBCEAHEBHOM JKHU3HH.

[Ipn M3ydyeHMM XUMHHM Ha YPOBHE OCHOBHOT'O OOIIETro 0Opa3oBaHUS BaXKHOE
3HAYEHHUE MPUOOPENIN TaKHUE 1eJH, KaK:



— (opMupOBaHHE MHTEJUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs Ha  CHCTEMAaTHYECKOE MPHUOOIIECHHE
oOydJaromuxcs K CaMOCTOSTENbHOM MO3HABATEIBHON AESATENbHOCTH, HAYYHBIM
METO/aM MO3HaHHs, (GOPMHUPYIOIIUM MOTHBALUIO U Pa3BUTHE CIOCOOHOCTEW K
XHMWH;

— o0ecrieyeHre YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaAOITUMUCS
OMbITAa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHUS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIINX YHUBEPCAIbHOE 3HAUCHHE ISl
Pa3IUYHBIX BUJOB JEATEIbHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBHOM UM €CTeCTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHUCJIE YMEHUWU OOBICHATH U OLICHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCIOJIb3ysl 3HAHUS M OIBIT, MOJYYEHHBbIE MPU H3yYECHUH
XUMUHU, TPUMEHATh WX TPH pPEIICHUU MpPoOJIeM B TOBCEIHEBHOW KWU3HU U
TPYAOBOM JAEATEIBHOCTH;

— (opMupoBaHue y OOydYarOIIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI 1IEHHOCTU XHMHUYECKHX 3HAHUW JJI1 BBIPAOOTKH DKOJIOTUYECKHU
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JACSATENBHOCTH B UEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOI Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO H
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHUS OOIIEUYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoQuUis ¥ HaNpaBIECHHOCTH JalbHEHIIEro
oOy4eHUsl.

OO6miee YuCIO 4YacoB, OTBEACHHBIX HJisi HU3YYEHHS] XUMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBiseT 136 yacoB: B 8 kiracce — 68 gacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust cMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE dJIeMEHThl. CHMBOJBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClIoXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckass ¢opmyna. BaleHTHOCTH aTOMOB XMMHYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHMUI.

®uU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Kmaccudukarms
XUMUYECKUX peakIuii (COeAMHEHNs, PA3JIOKECHUS, 3aMEIIeHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJO0BAaHUEM, U3YyUYEHUE U OMUCAHUE
¢uznueckux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHUpaHHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakluuil (pa3iokeHue 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,
BbITIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadusi, MpoBeeHNE OUYUCTKH TTOBAPEHHOMN
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3znyxa. Kuciopon — 3JeMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl
MOJIYYEHUs KHUCIOpoJa B Ja0Opatopuu H NOpOMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoe. O30H — autoTponHas MOAUGUKAIIHS KACIOPOIa.

TemnoBoil 3PGheKT XUMUYECKOW peakiuu, TEPMOXMMHUYECKHUE YpaBHEHMUS,
9K30- U DSHJOTEPMHUYECKHE pEAKUHMHU. TOIUIMBO: yrojib M METAaH. 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 XMMUYECKUM YpaBHEHUSIM.

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 mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Boabl B MPUPO/IE.
3arpsi3HeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

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

OcHoBanus. Krnaccudukarnuss ocHOBaHUM: WIENOYM UM HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psig aktuBHocTu MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

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

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE ONPEACICHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXe, MOJYUCHHUE,
coOupaHue, pacro3HaBaHWE U H3YyUYECHHUE CBOMCTB KHUCIOpOAa, HAONIOJCHHE
B3aMMOJICCTBUSL BEUIECTB C KUCIOPOJAOM U YCIOBHUS BO3HHUKHOBEHUS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJICHHE C o00pa3laMud OKCHUIOB H
OMKMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpAaHHME, PACMO3HABAHHE W W3YUYCHHE
CBOWMCTB BOJOpoaa (ropeHue), B3auMojaeictsue Bomopoga ¢ okcumaom mead (I1)
(BO3MOKHO HCIOJIb30BaHUE BHUJACOMATEPHUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),
UCCJIeIOBaHNE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCJIOT U IIEIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (ll) ¢ pactBopoM cepHON KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUM{ HEUTpalIu3aluu, IOJy4YeHUE HEPACTBOPHUMBIX
OCHOBAaHMWM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJM, PEUICHUE
JKCIIEpUMEHTAJIBHBIX 3a/ad 1o TeMe «BaxHedmue KIacChl HEOPraHMYECKHUX
COCMHEHUI.



HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
aemenToB JI. HU. MenpeneeBa. Crpoenne aTomMoB. XMMHUYECKasi CBf3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KiIacCU(PUKAMM XUMHUUYECKUX 3ieMeHTOB. l[loHsiTHE O
IPYIINax CXOJHBIX DJEMEHTOB (IEJOYHBbIE U MIECJTOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEpHbIE OKCUIBI
Y TUJIPOKCUJBI.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucremMa XUMUYECKUX 3J1EMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAs  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux aneMeHToB J{. 1MI. Menneneesa. [lepuoast
U rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB INEpuoja H
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTomnsl. DnekTpoHsl. CTpoeHune
AJIEKTPOHHBIX  O0O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCcTHKa XUMHYECKOTO
BJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HU3MEHEHUS pajuyca aTOMOB XHMHWYECKUX DJIEMEHTOB,
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 cBsizb. KoBasieHTHas (MOJIApHAsE ¥ HEMOJSAPHAs) CBS3b.
DIIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporieccrl OKUCIEHUST U BOCCTAaHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHrne oO0paslloB BEIISCTB METAIOB M HEMETaUIOB, B3aMMOJICHCTBHE
TUJIPOKCHIA IIMHKA C PACTBOPAMHU KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

Mexcnpeomemmunie ceasu

Peanuzarusa MeXnpeaMETHBIX CBS3€HM MPU M3YYEHUM XHUMHUHU B 8 Kiacce
OCYILIECTBIIICTCS Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK W TOHSITUN, SBJISIOIIAXCS CUCTEMHBIMU ST OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [UKJIA.

OO0mue ecTeCTBECHHO-HAYUYHBIE TIOHATHS: HAyIHBIM (pakT, TUIIOTE3a, TCOPHS,
3aKOH, aHaJlu3, CHHTE3, KilacCU(MHKAIMA, TECPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHHUE.

dus3nka: MaTepusi, aToOM, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHWI,
W30TOIIbI, PAJNOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUYECKUN 3apsl, BEIIECTBO, TETO,
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,
ITOJIE3HBIE NCKOMAEMBIE, TOILINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanuueckas cucrema XUMUYECKUX IIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOJAOB, Kaiaus, KaIbLUi U HX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM »JJIEMEHTOB B Ilepuoanueckon
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKON PEIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3indHbIM MIPU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TeEIIoBoMYy 3(ddekrty, 1o
U3MEHEHMIO CTETIEHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YyYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIMHU, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonatue o ckopoctu xumuueckoi peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHsATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKON pPEaKIUU U IOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBneHue YpaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHUil €  HUCIOJB30BAHUEM  METOAA
AJICKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOUALNH. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PAa3JIMYHBIMHU BHUJIAMU
XuMHu4eckor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIIa0ble DJIEKTPOIIUTHI.

Peakiiun noHHOr0 0OMeHa. Y CIOBHS NMPOTEKAHUS PeaKIMil HOHHOTO 0OMEHa,
MOJIHBIE M COKpall€éHHble HWOHHBIE YypaBHEHHsS peakiuil. CBoiCcTBa KHCIOT,
OCHOBaHMI ¥ COJEM B CBETE TMPEJACTaBICHUN 00 DIEKTPOIUTHIECCKOU
nucconnanu. KayecTBeHHbIE peakiiuyi Ha UOHBIL. [IoHATHE O THAPOIN3E COEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAIJIOB W HEeMeTauioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu
OT BO3JICUCTBHS PA3NMUYHBIX (HAKTOPOB, MCCICIOBAHUE DIICKTPOMPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpolecca JIUCCOUMALMU KUCIOT, MIEJIOYEed U COJIeH
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTepUaloB), MPOBEJICHHE  OIBITOB,



WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIICICHHE Ta3a, o0O0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu paslioKeHUsl, COCIMHEHUsI), paclo3HABaHHE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEaklUil Ha HWOHBI, peElIeHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HemeTannbl 4 MX coeTMHEHUS

OO6masi xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U PuU3NUECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHMUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMOJEHCTBUE C MeTaylaMH, HEMeTalaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConsiHasi KMCIIOTa, XMMHUYECKHUE CBOWMCTBA, IMOJydeHHe, nmpuMmeHeHue. [leficTBue
XJIOpa M XJIOPOBOJOPOJAa Ha OpraHU3M uyesoBeka. BaxHeillue XJIOpuabl U HX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIe CTereHu okuciieHus. CtpoeHne U (PU3MYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAa U CePhbl. AJUIOTPOITHBIE MOIU(PUKAIIMN KUCIOPOa
U cepbl. XUMUYECKHEe CBOMCTBA cepbl. CepoBOMOPO, CTPOCHHE, (pu3nueckue u
XuMu4eckue cBorcTBa. OKCHIBI CepPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIIOB.
Cepnast kuciora, (Qusnueckue U XUMHYECKHE CBOMCTBAa (00IIME  Kak
NpeCTaBUTENsT Kjacca KUCIOT M crneuuduueckue). XUMHUYECKHUE peaKiluw,
JeXalyue B OCHOBE IMPOMBIIUICHHOTO CHoco0a TMOJyYeHHs] CEepHOM KHCIIOTHI.
[Tpumenenue cepHoit kucaoThl. Coliu CEpHOI KUCIOTHI, KaUeCTBEHHAs! peakius Ha
cynbdar-uoH. HaxoxxaeHnue cepbl U €€ COCAMHEHHH B mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KaoIIel cpefbl COeAUMHEHUSIMH cepbl (KUCIOTHBIC JOXK[IH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHUS.

OO6miast xapaktepuctuka s1meMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIEHUS. A30T, paclpOCTpaHEHHE B MPHUPOJE,
dusznueckre u XuMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHUakK, ero
dusznueckre U XMMHUYECKUE CBOMCTBA, MOJdydeHue U npuMenenue. Cou aMMOHHS,
X pU3NUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCIIOTa, €€ ToJydeHue, QU3HUYEeCKue M XUMHUYECKUE
cBoiicTBa (0OIIME Kak TMPEACTAaBUTENs Kiacca KUCIOT W CHenupuyecKue).
Hcnonp3oBaHue HUTPATOB U COJEH AaMMOHHS B KauyeCTBE MUHEPAIBbHBIX
ynoopeHnii. XMMUYECKOE 3arpsi3sHEHHE OKPYKAIOIIEH Cpe/ibl COeTMHEHUSIMH a30Ta
(KUCIIOTHBIE MTOKIM, 3arps3HEHHE BO3/AyXa, MOYBHI U BOAoéMOB). Docdop,
aiuoTponHeie Moaudukamuu (Gochopa, GU3MIECKHE W XUMUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, GuU3NIeCKIe U XUMUUSCKUE CBOMCTBA,
nonyuenue. Mcmonp3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPESHHUIA.

O6mrast xapaktepuctuka snemMeHToB IV A-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIC
Moau(dUKalUKU, paclpOCTpaHEHHWE B NpUPOJE, (PU3NUECKUEe U XUMUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuibl yriepoaa, ux



(¢uznueckre W XUMUYECKHE CBOWMCTBAa, JCHCTBUE HA JKHUBBIE OPraHHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DJKOJOTMYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runore3a riao0anbHOro TMOTEIVICHUS KIUMaTa, MNapHUKOBBIN
s dekr. YronpHas KUCIOTa U €€ CONM, UX (PU3NUYECKHEe U XMMHUYECKHUE CBOMCTBA,
nojlyueHue W npuMmeHenue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TAHOJI, TJIMLEPUH, YKCYCHAs KUCIO0TA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOJIHBIN Ta3, HePTh),
OPOAYKThl UX mNepepaboTku (O€H3MH), UX pOdb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpax, Oeskax, yriaeBojgax — U ux
pojiM B KM3HM 4eloBeka. MarepuanibHOE €IMHCTBO OpPraHUYECKUX U
HEOpPraHMYEeCKUX COeAMHEHUH.

KpemHunii, ero ¢usnueckue ¢ XUMHYECKHE CBOMICTBa, MOJy4eHHE W
npuMmeHenne. CoenuHeHUs KpeMHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kuciote. CHIMKAThl, UX UCIOJb30BAaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BaxkHeiue crpoutenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, 1IeMEHT, 0eToH, xkese300eToH. [Ipobrembl 0€30MacHOro MCHOIb30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

u3ydyeHre o0paslloB HEOPraHWYECKUX BEIECTB, CBOMCTB COJISIHOM KHUCIIOTHI,
IPOBE/IEHNE KaUYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOIIO/IeHHE MPU3HAKOB
UX TPOTEKaHWUs, OMNBITHI, OTpaxarouue (QU3NYECKHe W XUMHUYECKHE CBOMCTBA
raJoreHOoB M MUX COEAMHEHHUH (BO3MOYKHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHME C 0Opa3laMud XJIOPUAOB (TajJOre€HUIIOB), O3HAKOMIICHHE C
oOpaslaMu cepbl W €€  COEOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BaHHE
BUJICOMATEpUaJIOB), HAOIIOIEHNE Mpoliecca OOYTIIMBaHUS caxapa IO JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThbI, M3YYCHUE XHUMHUYECKHUX CBOWCTB
paz0aBICHHON CEPHOM KHCIIOTHI, TPOBEJICHUE KaueCTBEHHON peaklu Ha Cyab(har-
MOH W HaOIo/leHne Tpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MUYECKUMH
cBoOWicTBaMU a30Ta, (ochopa U HX COeTUHEHHH (BO3MOXKHO HCIIOJIB30BAHUE
BUJIEOMATEPUAIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coOupaHue, paclo3HaBaHWE U U3YYEHHE CBOMCTB aMMHUaka, IPOBEJCHHE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHHUS M (ochaT-uoH U U3ydeHUEe MPU3HAKOB
WX MPOTEKAHUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YECHHE Mo enen
KPUCTAUNIMYECKNX PemETOK anmasza, rpadura, ¢yaepeHa, O03HAKOMIICHHE C
MPOLIECCOM  aACOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOras3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3YyYEHHUE
CBOWCTB YIJICKHCIIOTO Ta3a, MPOBEJECHNE KAYECTBEHHBIX pPEaKIMid Ha KapOoHAT U
CUJIMKAT-UOHbBl W HW3y4Y€HHE MPU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIICHHE C



NPOAYKIMEN CHJIUKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3aJa4 no TeMe «BaxkHeHne HeMeTallJIbl ¥ UX COCMHCHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnojoxeHusas B llepuoamueckon cucreme xumudeckux osneMeHtoB J[. H.
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtaiioB. Mertajuinueckasi CBsA3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAass  pEIETKa.  OJJNEKTPOXUMHUYECKHA  PSf
HanpspkeHuil MetaniaoB. Ousnyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0miue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOppO3WHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTauibl: moJjiokeHue B llepmoguueckoil cucreMe XMMHUYECKHUX
sanementoB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXJICHUE B TMPUPOJE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUabl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue I1IEeOYHBIX METAUIOB U HUX
COEeIMHEHUH.

[IlemouHO3eMEIbHBIE METaJIbl MarHuii W KaJbLIMM: IIOJIOKEHHE B
[Tepuonuueckoit cucreme xumuueckux 3yeMeHToB [[. . Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJIeHUE B Ipupojie. Pu3nyeckue U XUMUYECKHUE CBOMCTBA MAarHUs
U Kanblusa. BaxkHe#mne CcoequHEHHS Kaiblidsd (OKCHI, THAPOKCHI, COJIH).
JKECTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

ANOMUHME: OJIO)KeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJIE€HUE B mpuponae. Pu3zndeckue 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 kee3a. OKCHabl, TuApOoKCuabl U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oOpa3llaMd METANIOB M CIUIABOB, WX (DHU3NYSCKUMU
CBOWMCTBaMH, H3yUYCHHUE  pE3yJIbTAaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbllisd M HaTpusi C BOJOH (BO3MOKHO MCIIOJIB30BAaHUE BUJACOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB MKECTKOW BOJbBI, MPOIIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOHO  HCIIOJIB30BAHME  BHUJECOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBCHHBIX PEAKIMH HA MOHBI: MAarHus, KaJIblHs, aJIOMHHUS, IIUHKA, JKEJe3a
(I u xemne3a (1), mequ (I1), HaOGIOACHUE W ONTUCAHKE MTPOIECCOB OKPAIINBAHUS
MJaMeHH MOHAMM HaTpus, Kajausid W Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIICIOBaHHE aM(DOTEPHBIX CBONCTB THJIPOKCH]IA ATFOMUHHS
Y TUAPOKCHUA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeunue
METAaJJIbl U UX COCIUHCHUS.



XuMHA U OKpY:KaoLas cpeaa

BemecrBa u Marepuassl B IIOBCEIHEBHOW JXM3HM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B OwbiTy. [lepBas momouns mpu
XUMUYECKUX 0KOTaX U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKPYKAIoIIeH cpefbl (MpeAesbHasi JO0MyCcTUMAast
KOoHIIeHTpaius Beects, nanee — [1/IK). Ponp xumuu B pemieHun 3K0JIOrMYECKUX
npooiem.

Xumuueckuit IKcnepumenm:

U3y4YeHHe o0pa3loB MaTepualioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Mexcnpeomemnuvle ceazu

Peanuzanusi MeXINpeAMETHBIX CBS3ed NpU HM3YYEHHHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
MOHSITHH, TaK ¥ TIOHSITHH, SIBISIIONTUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0muMe ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAy4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalUs, MEepPUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOT U, MaTePUAIIbI.

®duzuka: MaTepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
U30TOIbI, PaJAHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3apsll, MPOBOJIHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTH, KPUCTAIITNYECKas
pemérka, CruiaBbl, (PU3MYECKHE BEIWYUHBI, €UHUIBI U3MEPEHHs, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadmsa: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC IOPOIHI,
MOJIE3HBIE MCKOIAEMBbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XO0Jie OOYy4YEeHHs XMMUU B €IUHCTBE Yy4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0yUYaIOIIUXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTECYECTBCHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATENbCKOW,  TBOPYECKOM M JAPYrHMX  BHIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITeNbHOCTH MpH
BBIMIOJTHEHUU yY€OHBIX, I103HABATENIbHBIX 3aJ]]a4, BBIMOJIHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOU JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MUPOBO33PEHUYECKUE MPEJCTABICHHUS O BEIIECTBE M XMMHYECKOH pEaKLHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIIOLIHE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOTHOMN CPEION, O POJIM XMMHUH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOATENTBHON palbOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN
JIUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOTHU;

UHTEpeC K OOY4YeHHI0 M TO3HAHMIO, JIO003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3OBaHUIO, IMPOEKTHOM U  HUCCIEAOBATEIBCKOM
NEeATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMNPABICHHOCTH W YPOBHS OOYy4Y€HHUS B
JTaJIbHEUIIIEM



4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHUE TMOCJEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOIEHUS aIKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpalleHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOU KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K MPAKTHYECKOMY M3yUEHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBaXEHUE K TPYAYy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE NPUMEHEHMs] TPEIAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEnIHOM nMpodheCCUOHAIBHOM JEATeTbHOCTU U Pa3BUTHUSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBHOM CpeJie;

6) IK0JI0rH4ecKOro BOCIUTAHHUS:

IKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS
mpaBuiI O€30MaCHOTO MOBEACHUS MPU PadOTE C BEIISCTBAMH, a TAKKE B CUTYAIIHX,
YIPOKAIOLIKX 310POBBIO U KU3HHU JIIOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peuieHns 3a/1ad, CBA3aHHbBIX C OKPY’KAOUIEN IPUPOIHON CpeloH, I MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M IMyTell HUX peIlIeHHs MOCPEICTBOM METOJOB XHUMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeIMETHBIX peE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMUpOBaHUST MHPOBO33pEHHUs OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
MCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHHE MHpA, U YHUBEpCAIbHbIC yueOHbIC NelCTBUs (ITO3HABATEIbHEIC,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPhIE 0OecmeunBarOT (GopMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
NEeSATETbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEpPCAJIbHbIE YYeOHbIEC 1eHCTBUS

ba3oBble Jornueckue aAeiicTBU:

YMEHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOEHUU
3HAHUM: pacKPhIBaTh CMBICI XUMHUYECKUX MOHSITHUH (BBIACISATH MUX XapaKTEpPHbIE
MPU3HAKU, YCTaHABIMBATh B3aUMOCBSA3b C JAPYTMMHU MOHSITHUSIMH), UCIIOJIH30BATh
MOHATHUS JUIsl OOBICHEHUS! OT/ENbHBIX (PAKTOB U SIBJICHU, BHIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIMU XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIuH,
YCTaHaBJIUBaTh MPUUYUHHO-CIIEC/ICTBEHHBIE CBSI3M MEXKIYy OOBEKTAMH HU3Y4YEHUS,



CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICNYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BHIBOBI U 3aKIIIOUCHHUS;

yMEHUE TMPUMEHITh B TIpollecCe€ TMO3HAHUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCTIOIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIE B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DSJIEMEHTa), XUMHYeckas ¢Gopmylia U ypaBHEHUE
XUMUYECKOU PEaKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3ajladu, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPU30BaTh CYIECTBEHHBIE
MIPU3HAKU U3yYaeMbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIuH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, TPUYHUHHO-CJICJACTBEHHbIC CBSI3U U
MPOTUBOPEUHUSI B U3YUAEMbIX ITPOIIECCaX U SIBICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

yMEHHE HCIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Il (OPMUPOBAHUSI THUIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYK/ICHUI;

npuoOpeTeHne OIMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TMPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YyMEHHE Ha0IoJaTh 3a XOJOM IpoIecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POpMyIHpOBaThH 00OOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEeHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOJIyYaeMy0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIONyJIIpHAsg JUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUUYECKH OIICHHUBATHh NPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE MPUMEHSTh PA3IMYHbIE METOJBI M 3ampoChl MPU MOUCKE U OTOOpE
UHGOPMAIIMK U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX [JIS1 BBITIOJHEHHS
y4eOHBIX M MO3HABATENBHBIX 33/1a4 ONMPEEIEHHOIO TUIIA, MPUOOPETEHUE OIbITA B
0o0JaCTH  MCTOJB30BaHMUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOIb30BaHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTHUMATBHYIO (OpMy MpeACTaBlICHUS UHDOpMAIUU U
WUTIOCTPUPOBATh pEUIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JHarpaMMamu,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YyMEHUE HCHOJb30BaTh M AaHaJuM3MpOBaTh B Mpolecce ydyeOHOH U
MCCJIeIOBATEILCKON ACATEIHPHOCTH WH(DOPMAITUIO O BIMSHUU TMPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAOIIEH MPUPOJHOU
CpeJbl.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

yMEHHS 3aJaBaTh BOMpPOCH (B XoAe Jauanora U (WIM) JAUCKYCCHUH) IO
CyImIeCTBY  OOCyXmaemMod  TeMmbl, (OopMymupoBaTh CBOM  MPEIJIOKCHUS
OTHOCHUTEJIbHO BBIMIOJHEHUSI TIPEIJIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  Pe3ysibTaThl  I[O3HABATEJIbHOM
NEATeIbHOCTA B YCTHBIX U TMHUCbMEHHBIX TEKCTax; JelilaThb Mpe3eHTalUI0



PE3YJIbTATOB BBINOJHEHUSI XMMHUYECKOr0 IKCIEepUMEHTa (1abopaTopHOro OIMbITa,
1ab0paTopHOM pabOThI O UCCIIEIOBAHUIO CBOIMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHUS y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABAaTEIPHOM W HCCIENOBATEIILCKOM  JEATEIIBHOCTH NPHU  PELICHUHU
BO3HUKAIOLIMX NpoOJieM Ha OCHOBE Y4E€Ta OOLIMX HMHTEPECOB U COIIACOBAHUS
no3unuil (00CyxkaeHuss, OOMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLEHKE KayecTsa
BBITIOJTHEHHOM pabOTHI U ApYrue).

PeryasiTuBHbIE YyHUBepCcAJIbHbIEC Y4eOHbIe 1eiCTBHS:

YMEHUE CAMOCTOSTENBHO OIPENENATh LENU ACATEIbHOCTH, IIJIAHUPOBATh,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI pelIeHHs] Y4eOHbIX U
NO3HABATENbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBISATh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM JIEUCTBUM TIPU BBINIOJHEHUM 33JaHUM C Y4ETOM
MOJIYYEHUsI HOBBIX 3HAHMU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKITUsX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOI'O pPE3yJlbTaTa 3asBJICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHAJTU3UPOBATH KOHTEKCTHI, MPEIJIaracMbI€ B YCIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pPE3YNbTATOB MO OCBOCHHUIO 00s3aTEIHHOTO
collepKaHMs, YCTAHOBJIEHHOIO JaHHOM (¢enaepaiibHON padoueil mporpammoi,
BBIJIEIISIFOT: OCBOEHHBIE OOYYAIOUIUMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHUCTBHUM, crenudpuyueckue s NpeaMeTHOW obmactu «XuMHUs», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHWIO HOBOTO  3HAHWA, €ro UHTEpHpeTaluu,
IpeoOpa3oBaHUIO U MTPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xonmy o6yuenus B 8 kiacce nmpeaMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOMMUXCS YMCHHM:

e pAaCKpbIBaThb CMBICII OCHOBHBIX XHMHYECKHMX MOHSTHUN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOJHAsE U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASL aTOMHAsl U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi IOJIsI XUMHYECKOTO AJIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasi pPeaKiusi, KiIacCU(UKAIUSA pPEaKIUi: peakiuu
COCMHEHUS, pEaKUUU PA3JIOKECHUS, pEaKUUH 3aMELICHUS, PEaKUUuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU IP(DEKT peakinu,
SAIpO aToMa, BJIEKTPOHHBIM CJIOH aToma, aTOMHasi OpOuTa b, paauyc
aToOMa, XMMHYECKAsl CBSI3b, MOJSIPHAS M HEMOJISIPHAs KOBAJIEHTHAS CBS3b,
VOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJI1 BEIIECTBa
(MpoLEHTHAsI KOHLEHTPALIKsI) B PACTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHYECKUX IIOHSATHU U
IMPUMEHSATH 3TU NOHATUS MIPU ONKMCAHWH BEIIECTB U UX MPEBPALICHHU;

e HCHOJIb30BaTh XMMHUYECKYIO) CHUMBOJIMKY JJi1 CoOCTaBieHus Gopmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e OIpEAeNsTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIEHMSI  BJIEMEHTOB B  OMHApHBIX  COEIUHECHUSX,



NPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaM, BHUJ XUMHYECKOM CBsi3U (KOBAJICHTHasT W HOHHas) B
HEOPTraHUYECKUX COCTUHEHUSX;

packpbiBaTh cmbici Ilepuomnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHMMAaHWE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT uUX mojoxkeHus B [lepuogudeckoit cucteme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yU€HHUsI, 3aK0OHa ABOTajpo;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMbl XUMUUYECKHUX DJIEMEHTOB: pa3jiuyaTh TMOHATUS «TJIaBHAs
noarpynna (A-rpymnma)» u «mnodounas noarpymnmna (b-rpymnmna)y, maneie u
OOJIbIIIEe TIEPUOJIBI, COOTHOCUTH OOO3HAUCHUs, KOTOPhIE HMEIOTCS B
tabnune «llepuomuueckas cucrema xumuueckux osaementoB . U.
MeHnneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUST aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj s/pa, o0Iee YUCI0 FIEKTPOHOB
U pacipeiesICHUE UX MO AJIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMHUYECKHUE IJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy M COCTaBY Yy4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEII0BOMY P (DeEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKasl OMMCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IPOTHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XHWMHUYECKUX IIPEBpALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYHO MAacChl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHYECKOro »dJeMeHTa 1o ¢opMyIie
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIIBHONW JESTEIbHOCTU — aHaIU3
U CHHTE3, CpaBHCHHE, O0OOIICHHE, CHCTeMaTH3allHio, KiacCH(pHUKAIUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBA3€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XUMHYECKUX pEAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIONCHHWE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCICPUMEHT
(peanbHbIN U MBICJIEHHBIN);

cieioBaTh ~ NpaBUJiaM  MOJb30BaHUSI ~ XUMHUYECKOM  mocynoil |
1abopaTopHbIM 00OpPYJOBAaHWEM, a TaKXKEe TMpaBUjaM OOpameHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHIO U COOWPaHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJIa M KHUCIOPOAA), HPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJEW paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBaTh M MPOBOAUTH  XUMHYECKUE  HKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbIO UHAUKATOPOB
(;makmyc, dpeHondraneut, METUIOPAHX U IPYTHE).



K xonny oOyuenus B 9 kiacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIIECTBO, BaJE€HTHOCTb, SJEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHCJICHHUSI, XUMUYECKasi peaKiusi, XUMU4YecKasi CBsA3b, TEIIOBOM 3P DeKT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, JJICKTPOJUTUUECKAS JTUCCOIMAIMS, PEaKIUud HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE pEaKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC pEaKIIUU,
OKUCITUTEb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE U  BOCCTAHOBJICHHE,
ajutoTponusi, aMmGOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIMYecKass pemiéTka, KOPpO3Hus METAJLIOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakIuu, MpeaeabHO JOoMyCcTUMas
koHueHTpauus [IJIK BemecrTna;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHATUH U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX TIPEBPaICHUI;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJIUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTD M CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COEAMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeIWHEHUH 1o ¢GopMmyrnaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETaNIMYecKas) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3apsiji UOHA MO0 XUMUYECKOU (opmylie, XapaKTep Cpelbl B
BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIUHEHUH, TUIl KPUCTAIUIMUYECKOMN
PEMIETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich Ilepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy [leprmomnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuuaTh TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y MU «moOodHas
noarpynna (b-rpynma)», manble W OONbIIME NEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPHIE HMMECIOTCS B IEPUOAMYECCKON TaOmuIEe, C
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIee 4YHCIO JJICKTPOHOB U
pacmpeneieHue WX 10 DIEKTPOHHBIM CJOSIM), OOBACHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npejenax MaliblX MEePUOJ0B U IVIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKHAE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKHCICHUS
XUMHUYECKUX PJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U cHeU(UUECKHEe XUMHUYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJITBEpPKJIas OIMNHUCAHUE



puMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YPABHEHHSI DBJEKTPOJIUTHUYECKON JUCCOIMALMMU  KHUCIOT,
LIEJI0YEH U COJICH, MOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEaKLUA HOHHOIO
oOMeHa, ypaBHEHUsI pEaklHil, TMOATBEPKAAIOUIUX CYIICCTBOBAHUE
TEHETUYECKOU CBSA3U MEXKY BEIIECTBAMU Pa3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUN
MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OallaHca 3TUX PeaKIuii;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOXKHOCTU TIPOTCKAHHUS XWMHYECKHUX TIPEBpalllecHUH B Pa3IUIHBIX
YCJIOBUSX;

BBIYUCIIATE OTHOCUTENBHYIO MOJEKYJIAPHYIO M MOJSIPHYIO MAaCChI
BEIIIECTB, MAaCCOBYIO JIOJNIO XHMHYECKOTO JdJIeMeHTa 1o Qopmyse
COEJIMHEHUS, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cO0JIFO1aTh rpaBuia MOJIB30BaHUs XUMHYECKOUN MOCYI0U U
nabopaTopHbIM O0OpYJIOBAaHMEM, a TakKKe TMpaBwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUAMH MO BBIIOJHECHUIO
7a00paTOPHBIX XUMHUUYECKUX OTBITOB MO TOJYYCHUI0O W COOUPAHUIO
ra3000pa3HbIX BEMICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOJIUTh  PEAKIMHU, TIOATBEPKIAOIINE  KAa4eCTBEHHBIM  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMHU/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUS U WMOHBI M3yYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIBHONU JESTEIbHOCTU — aHaIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBHISIBICHUE
IPUYMHHO-CIIEICTBEHHBIX CBA3€H — JJIsl W3YYEHHS] CBOWCTB BEILIECTB U
XUMUYECKUX pEaKlHil, €CTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHHUS —
HAOJIIOICHNe, M3MEpPEHUe, MOJACIUPOBAHUE, DKCIEPUMEHT (pEeaslbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3e/ioB U KoHTpOIbHbIE o DJIeKTpOHHbIE (LI (PPOBbBIE)
n/n TEeM NMPOrpamMMsbl PaKTHYECKHE 00pa3oBaTeJbLHBIE PecypChl
porp Beero padoTsbI padoThI P peeyp
Paznean 1. IllepBonayanbHbie XUMHUYECKHE TIOHATHS
XuMusg — BakHas 00J1aCcTh
1.1 f{CTa?(CTTI/l:;)eg(I:La:; | ;[TCJ‘II)HOCTI/I 5 2 bubumorexa LIOK
) p a https://m.edso0.ru/7f41837c
JeoBeKa
B
o eeamKecI:/IT;a A XUMHYECKHUE 5 . Bu6morexa L{OK
) peakil https://m.edsoo0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
B .K T 0
21 OI?;IILY:X HCIOPOJL. LIOHATHE O 6 bu6mmoreka [IOK
' a https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax
29 U COISIX 8 1 bu6mmoreka [IOK
’ https://m.edsoo0.ru/7f41837c
Boga. P LTI 3]
) https://m.edsoo.ru/7f41837c
2.4 1({):(1){ Or]zlll{{ll’iz;cjfi:;l’cloe 1505(S) 50707 11 1 1 bubmiorexa HOK
) p o https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



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

Paznean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xummuieckux 3;1eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Iepunoanyeckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHYECKUX AnemeHnToB Jl. U. 7
MemnneneeBa. CtpoeHue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.

32 OKucCIUTEbHO- 8 1 bu6moreka [IOK
BOCCTAHOBHUTEJIbHBIE PEAKIINHU https://m.edso0.ru/7f41837c
Hroro no pasneny 15 EISSH/P/I%T:;;E r(3/I§f418370
PesepBHOE BpeMs 3 bubmiorexa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM u@poBbIie
Ne i/ pasi Kontpoiasbubie | IlpakTHyeckue (1nchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypebi
Paznes 1. BemecTBo U XuMH4YecKne peakumu
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
) peaKimit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAS JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnnoreka [JOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 3ne§eHTo§ VIAI-)rpyrmLI Cepau eé 6 Eubmrorexa TOK
' ' https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a636
COEJIMHEHUS
o | SO e o ; 1 ;| Bowosnox
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COECANHEHUS

Hroro no pasgeny

25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubmmoreka [{OK
3.1 Obmue cBoicTBa MCTAILIOB 4 https://m.edso0.ru/7f41a636
. bubmmoreka [{OK
3.2 Baxneiimme MeTaiibl M UX COSIUHCHUS 16 https://m. eds0o.ru/7§41a636
Hroro no pazneny 20
Paznen 4. Xumus u oKpyzkaionias cpeaa
41 B oBeKa 3 bubmmoreka [{OK
) CIIECTBA M MATCPHATIBI B XKU3HI HCIT https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
C3CpBHOC BpeMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1IO I[TPOITPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJTACC

KoJsnyecTBO 4yacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThI pecypesI
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 10/09 bubmmoreka [IOK
yenoBeka. Tena u BelecTna. https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
2 TloustiTie 0 MeTOAaX MO3HAHUS B XUMHUU 1 13/09 https://m. edsoo.ru/ff0d227e
[IpaxTnueckas padorta Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pa3AeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
;| ot dnserene | Bumorea 101
. PUMEp https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN )
bu6mmoreka [JOK
6 ATOMEL 1 MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bubnmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubanorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUCHHUE 1 Eubmiorexa TOK
Yp yi https://m.edsoo.ru/ff0d2d50
o | e e | BuGorsa 101
pMyJa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JICMEHTOB
11 OTHOcUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK
OTtHocuTenbHAsI MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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MaccoBas g0 XUMHYECKOI'0 dJIeMEeHTa

bubmuoreka [JOK

12| B coenumcHuM https://m.edsoo0.ru/ff0d350c
o | e e Mo Bunionsa LOK
P https://m.eds00.ru/ff0d5230
14 DOu3N4eCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [IOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUs MaCCHI BEIIECTB. bubmuorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brurauciierust KommdecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX 12/11 bubmmorexa HOK
. https://m.edsoo.ru/ff0d5708
peaKiuit
Kinacc a ec €aKIuii
18 (commmemnun pastonenu, savenen 571 | DuGmiorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIONEIUCT O6OgIIJIIGHI/IC u 19/11 bubanorexa LIOK
) o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KontponpHas padorta Nel o teme 1 22/11 bubnuoreka [JOK
«BelecTBa U XUMUYECKHUE PEAKIIUI https://m.edsoo.ru/ff0d4290
B — .
21 mosmyea, Kncropon - ssewent buGnorexa LIOK
Ayxa. poaL https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
o .
| S s ot B LOK
POJIA \peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06 okcuaax
CriocoOslI mosTyueHus: KUCIopoia B
23 71a00paTOPHH U TPOMBIIIIEHHOCTH. 03.12 bubmiorexa LIOK

HpI/IMeHeHI/IC KHCJIOpoJa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d350c
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TennoBoit 3¢ exT XumMrIecKoit
peaKuu, NOHSATHE O TEPMOXUMHUYECKOM

bubmuoreka [JOK

24 YPaBHEHUH, DK30- U SHAOTEPMUYECKHUX 06]12 https://m.edsoo.ru/ff0d4790
peaKIusIx
TormBo (HedTh, yroib U METaH).
25 3arps3HeHue BO3/1yXa, ClocoObI €ro 10|12 bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[Tpaktuueckast pabota Ne 3 o Teme
26 <<1PlonyquHe " I()IO6I/IpaHI/I€ KHCJIOpO/Jia 13]12 bubnmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Boaopon — sneMeHT u mpoctoe 17\12 bubmmoreka [{OK
BelecTBo. HaxoxieHne B npupoe https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA 20|12 bu6moreka [IOK
BoJtopoxa. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsTre 0 KUCIOTaxX U COJISIX 24\12 bu6moreka [IOK
https://m.edsoo.ru/ff0d50d2
30 gg6oocoa6;; n;;: IS BIOPOEE 27|12 bubmrorexa [JOK
paTop https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
31 | dlonyuemie 1 cobupae boTopoa buGnorexa LIOK
v oip AOPOaa, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
30 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
33| semecrmarass no oo wosccrmony Bu6morera LIOK
m My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
3| ypasmenio peasiunt ma ocrone saxora Bu6miorera LIOK
ypas PEAKIIIH 1T https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubnmuoreka [JOK

BOJIBI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [loasarue 06

bubmuoreka [JOK

36 mnmakaropax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. Hacbienasie
37 u HIéHaCI)III;)IeHHI)IE pacTBOPHI MH;CCOBaSI bubmorexa [TOK
) https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpaxTnueckas padota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuorexa [JOK
ONpeAeIEHHON MAacCOBOM A0JIEn https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKaus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
H o
q | s o ot Bumorea 10K
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenune n XuMHUYECKHE CBONCTBA bubnuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
o | ooy e, B morea 10K
o yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
IIpakTtuyeckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME bubnunoreka [JOK

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

https://m.edsoo.ru/00ad9b7c
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I'enetnueckas CBA3b MCKAY KJIaCCaMU

bubmuoreka [JOK

48 HCOPTaHMACCKIX COC/MHCHIH https://m.edso0.ru/00ad9a50
. bubmmoreka [{OK
49 O000111eHNE ¥ cCUCTEMATH3AIMs 3HAHUN https://m.eds0o.ru/00ad9ch?
KonTpoabHag padora Ne3 1o teme
50 "OCHEBHHG KJII;CCI)I HEOPraHUYECKUX bubmorexa [IOK
“n p https://m.edsoo.ru/00ad9ela
COEIMHEHUN
IlepBeIe HONBITKN Ki1acCcUbUKAITHA
51 xm\pmquKHx 3JIEMEHTOB ?IOHSEI/IG 0 bubmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Tlepnonmueckuii 3aK0H U
I PHO BuGmiorexa [IOK
epHOoIUYECKast CHCTEMa XUMHUECKHIX _
https://m.edsoo.ru/00ada52c
anemenToB J. . Menaeneera
53 Ileproanl, TPYIIIBI, TOATPYIIIEL Bubmaorexa LIOK
PHOZBL, TPYIIIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bu6mmoreka [IOK
anep. M3oTomsl https://m.edsoo.ru/00ada342
CTpoeHune IEeKTPOHHEBIX 000JI0UEK
55 P P o bu6mmoreka [IOK
aToMOB 3JieMeHTOB [lepuoanueckoit ]
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. Menpaeneena
XapakTepucTUKa XUMHUYECKOTO
56 9JIEMEHTA TI0 €ro MOJI0KCHUIO B bubnuoreka [JOK
[Tepuonunueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuTUA HayKu U npaktuku. . W. bubmmorexa LIOK
MeneneeB — yu€Hbll, eAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
OJIEKTPOOTPUILIATEIILHOCTH aTOMOB
58 POOTPHIL o bu6mmoreka [JOK
XMUMHUYECKUX dTIeMeHTOB/ Beepoccuiickas

poBepoyHasi paboTa

https://m.edsoo.ru/00adaab8
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50 HNonnas xumuyeckas cBsA3b . Bubiorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nousipHas XuMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsipHas XMMU4eCKas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [{OK
62 Crenenb OKHCICHHS 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6moreka [IOK
64 OKUCIUTEIN U BOCCTAHOBUTEIU 1 https://m. edso0.ru/00adb076
K 5] Neq
65 | (Crpoomme atoua, Xmmacoxan cosny | 1 Butorexa LIOK
’ https://m.edsoo.ru/00adb486
WO it Coimisseagiogs | BuGmorexa LIOK
https://m.edsoo.ru/00adb33c
e 1 Bumorera 110K
1 https://m.edsoo.ru/00ad9cb2
WO Pt Coinieseagiogs ] BuGmiorexa [1OK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUVIACC

KoJsnvecTBO YyacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoxa
n/n yp Bcero KO; TPOJBHbIC HpﬁaKanecxne u3yueHnusi | oOpa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Ilepuoauueckuii 3aK0H.
PO bubmmoreka [{OK
1 [Tepuoanueckast cucTeMa XUMHUYECKUX 1 _
https://m.edsoo.ru/00adb59e
anemeHToB J[. 1. Menneneera
3aKOHOMEPHOCTH B U3MECHECHUH
2 CBOWCTB XEIMI/I‘ICCKI/IX 3JICMEHTOB 1 bubmorexa [JOK
. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukarus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1 _

HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubpl XuMUYECKOM CBA3U U TUIIBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1 1
OCHOBHBIX Pa3/IesIOB Kypca 8 Kimaccay

6 Knaccudukanuss XauMUuecKuX peakiiuii 1 bubnuoreka [JOK
10 Pa3JIMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

7 CaKINHI HOHHpTI/IC 0 TOMOTCHHBIX H 1 bubmnorexa [JOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

8 DaxkTOopHI, BIUSAIOIIME HA CKOPOCTh 1 bubnuoreka [JOK
XUMHUUYECKON PEaKIuy U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnmuoreka [JOK

9 1 .
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOU

P p bu6mmoreka [JOK

10 muccornuanu. CHIIBHBIE U ClIa0bIe 1

QJICKTPOJIUTHI

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

11 onHbiC ypaBHCHMS peaKiumii https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U

12 OCHOBAHHUIH B CBETE IIPEACTaBICHUI 00 Bubmaorexa LJOK

N pel https://m.edsoo.ru/00add5d8
AIEKTPOJUTUUECKON JUCCOLHAIIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUN 00 Bubmaorexa LIOK
pel o https://m.edsoo.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOIHAIIT
14 Tlousttie o runpoanse cojie bubmorexa [IOK
p https://m.edsoo.ru/00add9d4
O00011eHne U cUCTEMATH3a
15 3HaHHH“1; HUC 1 cHCTeMaTH3auA bu6moreka [IOK
https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK

16 )
JKCIIEPUMEHTAJIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
Kourponsaas padbora Ne2 o teme

17 <<9J'IGII<)T OJ'H/ITI/EIGCKEI}I VCCOLIMAINAS bubunorexa LIOK

P a ’ https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUN B PACTBOPAXY
OO011as XxapakTEPUCTHKA TaJIOTEHOB.
18 XI/III;]/III/IIIGCKPI/IG CBIc))ﬁCTBa Ha IpUMepe bubunorexa LIOK
P P https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. ComsiHast KUCIIOTa,

19 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE, bu6mmoreka [JOK
MPUMEHECHHUE https://m.edsoo.ru/00ade104
IIpaktuueckas padora Ne 2 o teme

20 «IPIOJ'I eHue colijoﬁ KHCJIOTHI bubanorexa LIOK

yi . N > https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
Breruuciesus no ypaBHEHUSM
21 XUMHAYECKUX eal)cfp UH, €CJIU OOUH U3 bubanorexa LIOK
PCAKLHH, a https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
29 OO11ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK

VIA-rpymmsl

https://m.edsoo.ru/00ade64a
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AnnotpornHsle MOAU(UKALIUY CEPBI.

bubmuoreka [JOK

2 Haxosk N .

3 AXOICICHHC CEPbI U ce CoefIHHeHHH i https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CepPhI

24 CepoBoiopoJ1, CTpocHHE, (PU3HISCKUE bubnuorexa [JOK
1 XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepsl. CepHas KHUCJIOTa,

25 (1)1/131/151[601(1/11; " xmfnqecxne CBOMCTBA. bubmorexa [JOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHUYECKUE PEAKIUH, JIEIKALINE B
OCHOBE MPOMBIIIEHHOTO crtocoda
ITOJTy4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK

26 .

XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlen cpelibl COCTMHEHUSIMH

Cephl

Brruncnenne MaccoBOU JTIOJIH BEIXOJA bu6moreka [IOK

27 17.12 )

MPOJIyKTa peaKkiuu https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB

28 VA-rpynibl. A30T, paclipoCTpaHEHHE 19.12 bubnuoreka [IOK
B Npupoe, (u3nUecKue U XUMUYECKHEe ' https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMUaK, ero Gu3HIeCKUe U

29 XUMHUYECKUE C(b];OﬁCTBa MOJy4YeHHUEe U Brbmaorexa LJOK

’ ya https://m.edsoo.ru/00adf004
MIPUMEHCHHE
IIpaktnueckas padora Ne 3 mo Teme
30 «IPIOJ'I eHHe ah}[jMHaKa HU3yYeHHE €0 Bubmzorexa LIOK
. yi - M3V https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KuCJ0Ta, e€ pusndeckue u bubnunoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEU
aMMOHHMS B Ka4eCTBE MUHEPaJIbHBIX

. p bu6mmoreka [JOK

32 ynoOpeHuil. XuMuieckoe 3arps3HeHue

OKpYXarollen cpeibl COeAMHEHUSIMU
azora

https://m.edsoo.ru/00adf518
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dochop. Okcun docdopa (V) u

bubmuoreka [JOK

33 ocopras (HesoTa, (usmucckue u https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYYCHUE
Hcnons3oBanue pochaToB B KauecTBE
MHHEPAJIbHBIX YI00pEeHHI. bubmmoreka [{OK
34 N .
3arps3HeHre TPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
tdbocdaramu
VYraepon, pacipocTpaHeHNE B
35 npu gﬂg E)I/ISI/II:ICCKII)/IC 1 XUMHYECKHE bubmmorexa [JOK
PHPOJIE, https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcunpl yriaepoja, ux pusndeckue u
36 XHMHUYECKHE CBOMCTBA. bu6moreka [IOK
DKOJIOTHYECKHE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHIOM yriepoaa (1V)
37 VYroapHas KucioTa U €€ CoTu bubmorexa LIOK
https://m.edso0.ru/00ae006¢
[Ipaktruueckast pabota Ne 4 o Teme
"IlostydeHue yriieKuciaoro rasa. bubnuoreka [JOK
38 _
KadectBennas peakius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
non"
[IepBoHayanbHbBIC TTOHATHS 00
39 0 rpaHI/IquKI/IX BEIIIECTBAX KaK O Eubmorexa OK
P 5 https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
40 Kpemuuii u ero coequHeHHS Enbmorexa TOK
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
a1 AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME bu6mmoreka [JOK
«BaxxHeine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHUS
KonTtponsHas pabora Ne3 mo teme
42 «BaxxHeine HeMeTaIbl U UX bu6mmoreka [JOK

COCAUHCHUA»

https://m.edsoo.ru/00ae0el8
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OOm1ast XxapakTepUCTUKAa XUMUYECKHX
3JIEMEHTOB — METAJLJIOB.
Merammueckas CBs3b U

bubmmoreka [{OK

43 METAJUIMYECKasA KPUCTAJUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBA
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psiji HANlPSDKEHUN bubmorexa [TOK
https://m.edsoo.ru/00ae1156
METaJJIOB
O61ue cnocoObl NOTy4YEeHUS
MetauioB. CriiaBel. Beraucienus mo
45 YPABHEHUSAM XUMHUUYECKHUX PEAKIUN bubmorexa LIOK
’ https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJIEPIKUT
puMecH
46 [TonsiTHE O KOPPO3UH METAIIIOB bubmorexa LOK
https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 [enounsie meranel https://m.edsoo.ru/00ael4b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U bubnuoreka [IOK
KaJust https://m.edsoo.ru/00ael4b2
49 Illenoyno3eMeNnbHBIC METAJLIbI — bubmuorexka [JOK
KaJIbIIMA U MarHui https://m.edso0.ru/00ael5e8
50 Baxneiimme coeuHeHNs Kb Brbmaoreka LJOK
A B https://m.edso0.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3ALIMS
3HAHUM
59 JKéctkocTh BOJIBI M CIOCOOBI €€ bubnuoreka [JOK
YCTPaHEHHUS https://m.edso0.ru/00ae1886
o | e pr e o BuGorsa 10
" & A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 P — bubnmuoreka [JOK

https://m.edsoo.ru/00aelc64
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AmboTepHBIe CBOMCTBA OKCUIA U bubmuoreka [JOK
55 )
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
K
56 cleso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI M COJTH JKeTe3a bubnuorexa [JOK
(1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNe U CUCTEMATU3 AL
3HAaHUU
[IpaxTnueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [{OK
«Baxuenme MeTaJUIBI U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
Berurcnenus o ypaBHEHUAM
XHUMHYCCKUAX PEaKIIHiA, eCITH OJHH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COJICPXKUT IpUMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peaKiumn
O00011IeHNe U CUCTEMATU3 AL
61 3HAHUNI
KontponbHas padorta Ned4 o teme
62 «Baxuennme MeTayuisl 1 UX
COEIMHEHUSD
BentectBa 1 Mmatepualisl B
63 no;f:e HEBHOU )I(I/II:)?»HI/I YyeJl0BeKa bubmiorexa HOK
o https://m.edso0.ru/00ae3f50
XHUMHUYECKOE 3arpsI3HEHNE
64 oK AromIel ¢ E o bu6mmoreka [JOK
Py Katotll pea https://m.edso0.ru/00ae4270
Poib xuMuu B perieHnu
p bu6mmoreka [JOK
65 9KOJIOTUYECKUX MPOoOIieM

https://m.edsoo.ru/00ae4270
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66 PezepBubiit ypok. O0o0IeHNE U 1 bubmuoreka [IOK
cucTeMaTu3anys 3HaHu! https://m.edsoo.ru/00ae0dOa
e e 1 Buonra LOK
1 https://m.edsoo.ru/00adb33c
P 7 .
B | oo ] BuGmiorexa LIOK
1 https://m.eds00.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
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