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HOACHUTEJDBHASA 3AIIMCKA

[Iporpamma 1O XWUMHUUM Ha YPOBHE OCHOBHOTO OONIET0 0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHHWI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHO TPOrpaMMbl OCHOBHOTO 00111€eT0 00pa30BaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (¢enaepalbHOM paboyell TporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIMU MPENoJIaBaHus Y4eOHOTO MpeaMeTa « XUMHUS)
B 00pa3oBaTelbHBIX opranm3anusx Poccuiickoit denepanum.

[Iporpamma mo xuMumM Aa€T TPEACTABICHHE O IENSIX, OOIIEH cTpaTeruu
oOy4eHHs, BOCHHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCA CPEJACTBAMU Y4YEOHOTO
MpeaIMeTa, YCTaHABIIUBAECT o0si3aTeNbHOe PEIMETHOE coaepKaHue,
MPElyCMaTPUBAET PACIpPECIICHUE €ro mno KiaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENISeT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEepUCTHKU COJIepKaHMs, PEKOMEHAYEMYIO
MOCJIEOBATEILHOCTh ~ M3YUYEHUSI XHUMHUHU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM  y4eOHOTrO  Tpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  OOYyYaromuXxCcsi, OMNPEAeNsIeT BO3MOXKXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3yiibTaTaMm 00yUYeHHs] XUMUU Ha YPOBHE II€JICH N3yUeHUs MpeaMeTa 1 OCHOBHBIX
BHUJIOB YYEOHO-TIO3HABATEIILHOW JEATEIbHOCTH OO0Y4Yaromierocsi Mo OCBOEHUIO
y4eOHOTO COIepKAHUS.

3HaHWE XHUMHH CIYXUT OCHOBOM Il (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MnpejcTaBjIeHUN O MaTEpPUATIbHOM EIUHCTBE MHpPA, BAKHYIO
posib urpatoT GopMUpyeMble XUMHUEH TPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX
DSHEPTUU M 00 DBOJIONWU BEMIECTB B MPUPOJE, O MYTIX PEHICHUS TI00aTbHBIX
mpoOJIeM yCTOMYMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOHM, SHEPreTHYECKOM,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH  JJIsI  CaMOpPa3BUTHUS U
(dbopMHUpOBaHUS KYJIbTYPhl JHYHOCTH, €€ 00IIeH 1 PyHKITMOHAIEHON TPaMOTHOCTH;



BHOCHUT BKJaJ B (POpMUpOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOy4arolmmxcsi, HaBBIKOB HUX CaMOCTOSATEIBHOM y4eOHOW  JeATEIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCICOBATEILCKUX YMEHHHA, HEOOXOMMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEu(UKON Hay4dHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
IIEJTOCTHOTO B3IJIsa HA €IMHCTBO MPUPOJILI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBbIM 3HAHUSIM, K MPUPOJE, K YEJTOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHE 00yYArOIITUXCSI.

JlanHble HampaBiieHHs B OOYyYEHMHM XUMHMHM OOECHEeYMBAIOTCS CHEelU(pUKON
COJCpKaHMsl  y4yeOHOTO  TpPeAMETa, KOTOpPbIM  SBISAETCS  MEAAroru4ecku
aJanTHPOBAHHBIM OTPaKCHHEM 0a30BOM HAYKH XMMHUHU Ha ONPEACIIEHHOM dTare e¢
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIET0 00Opa3oBaHWs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIUMHCS CUCTEMBI TMEPBOHAYAIBHBIX MOHSITUNW XUMHHU, OCHOB
HEOPTraHMYECKOM XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHSATUN
OpPraHUYECKON XMMUU.

CtpykTypa cojiepkaHus MPOrpaMMbl MO XUMHH CHOPMHpPOBAHA HA OCHOBE
CHUCTEMHOT0 Mojaxoja K €€ m3ydeHuro. CojliepkaHUe CKJIAIbIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUN O XUMUYECKOU
peakiuu. OO0€ STU CHUCTEMBl CTPYKTYpPHO OpraHU30BaHbl [0 MOPUHIUITY
MOCJIEA0BATEIBHOTIO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUECKUX IMPEICTABICHUI
Pa3HOr0 YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4E€HUS O CTPOCHHH aTOMa U XUMUYECKOMW CBSI3H;

— TpEeICTaBICHUW 00 DJIEKTPOJUTUYECKON JHCCOLMAIIMM BEIIECTB B
pacTBopax.

Teoperndeckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUUYECKHU
MOJIYYCHHBIX U OCMBICJICHHBIX (JaKTOB, PA3BUBAIOTCS MOCIIEIOBATEILHO OT OJTHOTO
YPOBHSI K JPYrOMYy, BBIONHSAS (YHKIMH OOBSICHEHUS W TMPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJYyYEHUS
M3y4aeMbIX BEIIECCTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIOCOOCTBYET  (DOPMHUPOBAHMIO
MPEJICTABJICHHUS 0 XUMHYECKOW COCTABIISIONIEN HAyYHOW KapTHUHBI MUPA B JIOTUKE



e€ CHCTEMHOW MpUpOIbl, IIEHHOCTHOIO OTHOILIEHHS K HAyYHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMs B Hayke. M3yueHHe XUMUU TPOUCXOIUT C MPUBJICYCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaloUMid MUpy,
«buosnorus. 5—7 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUU TNPOUCXOTUT (QOpPMUpPOBAHUE 3HAHUNH OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JIEATENIbHOCTU 4YEJIOBEKA M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3amaua y4eOHOTO TpenMeTa COCTOMT B (OPMHPOBAHUM CHUCTEMBI XMMHYECKUX
3HAaHUN — BaKHEUIINUX (PAaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUCCKUX TOJIOKCHHM,
JOCTYIHBIX 0000IIEHU MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B
NPUOOIICHUH K HAyYHbIM METOJaM TIO3HAHHWS TPU HU3YUYECHHUH BEIIECTB W
XUMUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUN U
WX TPUMEHEHUH B Yy4eOHO-TIO3HABATENHHOM U Y4eOHO-MCCIEAOBATEIbCKOM
JESTENBbHOCTH, OCBOCHUM TPAaBWIJI 0OE30MacHOr0 OOpallieHusi C BEIIECTBAMH B
MOBCEAHEBHOM JKU3HU.

[Ipu M3yyeHun XUMHUU HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs BaXKHOE
3HAYCHUE MMPUOOPENTH TaKue IIeNIH, KaK:

— (opmupoBaHHe WHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH;

—  HampaBJICHHOCTh  OOY4YEHHMs] HA  CHUCTEMAaTHYECKOE MPUOOIIECHUE
oOy4Jarommxcsi K CaMOCTOATEIHHON ITO3HABATEIIBHONW NEATEIbHOCTH, HAyYHBIM
METO/JaM TMO3HaHus, (HOPMHUPYIOIMM MOTHBAIIMIO M PA3BUTHUE CIIOCOOHOCTEH K
XUMUWY;

— o0ecrneyeHue yciaoBHil, CIoCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HOU NESITENHHOCTH, TMO3HAHMS M CAaMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAIBHOE 3HAYCHHE MIJISI
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (opmupoBanue oOmEH QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM UYHCIE€ YMEHUM OOBSICHITH M OILICHUBATH SIBJICHUS
OKPY’KaIOIEr0 MUpa, UCIOJIb3ys 3HAHUSI U OIMBIT, MOJY4YEHHBIE MPU U3YUYEHUU
XUMUHU, TPUMEHITh WX MPU PEIIeHUH MNpoOJieM B TOBCEIHEBHOW KU3HU U
TPYIOBOM €SI TEIbHOCTH;

— (QopmupoBanue y oOyyaromMXxcsi TYMaHUCTUYECKUX OTHOIICHHM,
MOHMMAHUSl I[IEHHOCTH XUMHMUYECKUX 3HAHUWU IS BBIPAOOTKH HSKOJIOTHYECKU



[IEJIeCO00pa3HOro0 TMOBEJEHUs B OBITY M TPYNOBOM JESITEIBHOCTH B IIEJISIX
COXpaHEHUS CBOETO 3JI0POBBS M OKPYKAIOIIEH PUPOTHON CPEJIbI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO M
CaMOBOCTIMITAHUIO Ha OCHOBE YCBOCHHUS OOIIEUYETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIS M HANpPaBJICHHOCTH JATbHEUIIErO
oOyueHus.

OOmiee 4YUCIO dYacoB, OTBEAEHHBIX JUISI M3YyUYCHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctaBiseT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

COIEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHS

[Tpenmer xumun. Poias XuMuM B )KM3HU YETIOBEKa. XUMUS B CHCTEME HayK.
Tena wm BemectBa. DU3NYECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHWS B XUMHUHU. UHMCTHIE BEIIECTBA U CMECH.
CrniocoOnbI pa3aeneHus cMecei.

ATOMBI W MOJIEKYJIBl. XHUMHUYECKUE dJIeMEHTHl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CI0XKHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuyeckasi ¢opMyna. BaJeHTHOCTP aTOMOB XWMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBAa cocTaBa BemecTB. OTHOCUTeNbHas aTOMHAas Macca.
OTtHOcUTeNbHAsT MOJIEKYJIsipHast Macca. MaccoBasi 1oJiT XUMHUYECKOTO JIEMEHTa B
COCITUHEHUH.

KommuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHCJAa CTPYKTYpHBIX €IWHHUIl BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUN.

duznyeckre U XUMUYECKUE SBICHUS. XUMHUUYECKasl peakius u e€ Mpu3HaKu.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUYEeCKHe ypaBHeHHs. Kimaccudukamus
XUMUYECKUX PEAKIUN (COeTMHEHMS, Pa3JI0KECHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMUYECKOHW IMOCY/I0H, MpaBUiaMu padOTHl B JTaOOpaToOpuu 1
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM O00OpPYOBAaHUEM, U3YUEHUE U OINKCAHUE
(GU3MYECKUX CBOWCTB OOpa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJACHHE



¢u3nyeckux (IJIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKE,
KUIIEHUE M KOHAEHCAIMs BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, NMPOKAJTUBAHUE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTON) SBJICHUHN, HAOMIOICHNE U
ONMCAHUE NPHU3HAKOB MPOTEKAHHUsS XMMHYECKUX PpEaKIuil (pas3siokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapusi, pazioKeHHE TUAPOKCHIA
meau (II) mpu HarpeBaHuu, B3auMoiecTBHUE kKeje3a ¢ pacTBopoM coiu menu (11),
M3y4YeHUe CrocoOOB pa3JeieHus] CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbIMIApUBaHUE, AUCTUIIIALNA, XpoMaTorpadus, MpoBeIeHUE OYUCTKH MOBAPEHHOM
cony, HaOJIOJAEHHE U  ONHCAaHME  pEe3yJbTaTOB  NPOBEJCHHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYII
(11IapoCTepKHEBBIX).

Basknejinue npeAcTaBUTEIM HEOPTAHMYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — aleMeHT M MPOCTOE
BemiecTBo. HaxokaeHuwe kuciaopoga B HpuUpojie, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. I[lpumenenue kuciopoga. CrocoObl
MOJIydeHUs] KHCIopoja B JjabopaTopud U mHpombiluieHHocTH. Kpyrosopor
KHciiopoaa B npupoze. O30H — aJuIoTpoIHass MOAU(PUKALUS KACIOPOAA.

TernoBo#t 3¢hhekT XUMHUUYECKOW peaklud, TEPMOXUMUYECKUE ypaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb MU METaH. 3arpsA3HCHHE
BO3/yXa, yCWJICHUE MapHUKOBOTO (h(PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bopopon — snemeHT uM mpocroe BemecTBO. Haxoxkaenue Bomopona B
npupone, (usmueckne MW XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosrydeHusi. Kucinotsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Boaa kak pacTBopuTelb. PacTBOpEIL.
HacepllieHHble M HEHACBHIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 40Ji1 BEIIeCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHHSI.
Ponp pacTBOpoB B Npupo/e U B KU3HH 4esoBeKa. KpyroBopoT BOJbl B MPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOJA. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuid. Oxcunpl. Knaccudukamms
OKCHJIOB:  cosieoOpasyionue (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHbIE) U
HeconieoOpasyromue. Homenkiatypa oxcuaoB. @Du3MUecKHMe U XUMHYECKHE
CBOMCTBa OKCUJO0B. [lonyueHne OKCUIoB.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHnne OCHOBaHUH.



Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kuciaor. @usznyeckue u
XMMUYECKHE CBOMCTBa KucCIOT. Psanm aktuBHoctn MetaimnoB H. H. bekerosa.
Ilomydenue KHUCIIOT.

Conu. Homenknatypa cosieii. @u3nyeckue U XMMHUYECKHUE CBOMCTBa COJICH.
[Tonyuenue conen.

['eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHHM.

Xumuueckuit IKCnepumenm:

KAueCTBEHHOE ONPEEICHUE COAEPKaHUs KUCIOPOJa B BO3yXe, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHHUE CBOWCTB KHCJIOpOAa, HaOI0IeHNne
B3aUMOJECHCTBUS BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKpalleHus: TopeHus (Mokapa), O3HAKOMJIEHHWE ¢ oO0pa3llaMu OKCHJIOB H
ONKMCAHUE HX CBOMCTB, MOJy4Ye€HHE, COOMpaHUE, PACIIO3HABAHUE M H3yUYEHHUE
CBOMCTB BOJI0OpoJia (TOopeHue), B3auMojelcTBUe Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOXHO HCITIOJIb30BAaHUE BUEOMATEPUATIOB), HAOII0JIeHHE 00pa3lioB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUS! BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA, B3aMMOACHUCTBHE BOJBI C METAILUIAMU
(HaTpueM ©  KanbiueM) (BO3MOKHO HCIOJIb30BAHHE  BHUJAEOMATEPHUAIIOB),
UCCJIEIOBaHUE OO0pa3lOB HEOPTraHWYECKUX BEIECTB pa3JIMYHBIX KIJIACCOB,
HaOJII0IeHNEe U3MEHEHHSI OKPACKU MHAMKATOPOB B pacTBOpax KUCIOT U HIEJI0Yei,
uzyueHue B3aumojencTBus okcuna meau (II) ¢ pactBopom cepHOl KHUCIOTHI,
KUCJIOT C MeTalUlaMHy, pPeakluil HeUTpaliu3aluM, IMOJyYeHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METallJla JIPYTMM K3 PacTBOpa COJU, PEUICHUE
AKCHEPUMEHTAIBHBIX 3a/ad MO TeMme «BakHellne Kiacchl HEOPraHWYECKHUX
COCMHEHUI.

Hepuonnuecknii 3akon u Ilepumoaumyeckasi cucreMa XUMHYECKHUX
iemeHTOoB JI. W. MenaeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBS3b.
OKHCINTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBble TOMBITKM KIaCCUPUKALIUU XUMHUYECKUX 53JIeMeHTOB. IloHsatue o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBbIE U IIEIOYHO3EMENIbHBIE METaIbI,
raJloreHbl, HHEPTHBIC Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3yloT aMm(pOTepHbIE OKCH/IBI
Y TUAPOKCHUJIBI.

[Tepuoguueckuii 3akoH. [lepuoguyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuonHas U JJUHHONEpUOAHAs  (HOpMBI
Ilepnognueckoi cucteMbl xumuueckux 3yemeHToB /. Y. MenneneeBa. [lepnonsl



u rpynnbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
TPYNIIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHbIX sfep. M3oTonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX DIJIEMEHTOB
[Tepuomuueckon cucremsl JI. M. MenneneeBa. XapaKTepUCTUKA XUMHYECKOTO
3JIEMEHTA T10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJhyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO TPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMHUYECKUX
BJIEMEHTOB ISl Pa3BUTHsS Hayku W npaktuku. J[. M. MenpeneeB — yd€HbIN H
rpaXkJaHWH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DIEKTPOOTPUIIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSA3b.

Crenenbp  okuciieHus.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchl OKUCIEHNSI U BOCCTAHOBIIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKChepumenm:

M3yueHHe OOpa3loB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOICHCTBUE
TUAPOKCUIA LHUHKA C pPACTBOPAMHU KHUCJIOT M WIEJOYEH, MPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHUS ).

Mesrcnpedmemmnuwie ceasu

Peanuzanusi MeXNpeAMETHBIX CBsI3eM NMpHU HM3YyUYEHUM XHMHUU B 8 Kjacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAY4YHBIH (aKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJlu3, CHHTE3, KilacCuduKamms, MEepUOAUIHOCTh, HAOIIOJICHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, Ta3, (pu3ndecKkue BETUYHHBI, ¢IHMHHIIBI
M3MEPEHUS, KOCMOC, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MHUHEPATBI, TOPHBIE MOPOIBI,
TMOJIE3HBIE UCKONIAEMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KIIACC



BemecTBo U XMMHYECKas peaKkuus

ITepunonnueckuyt 3akoH. Ileproanueckas cucreMa XUMUYECKUX JIEMEHTOB [l
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalus, Kalblusi MU UX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHUUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3JIMYHBIM KJacCaM HEOPTraHUYECKUX
COEIMHEHU, TEHETUYECKAs CBSA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukaiys XuMUIeCKuX peakivii o pa3IndHbIM MpU3HAKaM (T10 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEAKIMM BEHIECTB, MO TEIioBoMy 3ddexTy, mo
U3MEHEHHIO CTETNEeHEH OKHUCIECHUS XUMHUYECKUX SJIEMEHTOB, [0 00OpaTUMOCTHU, MO
Y4acTHUIO KaTajlu3aTopa). DK30- U SHJAOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckOpocTH XUMHUYECKOW peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [loHsTHe O rOMOreHHBIX M TeTEePOre€HHBIX
peakuusax. [lonstue o karanuse. [lonsatue o xumMuueckoM paBHOBecUU. DaKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOM PEAKIMHU M TMOJOXKEHHE XUMHYECKOTO
paBHOBECHSL.

OKHCIUTETFHO-BOCCTAHOBUTENIFHBIE  PEaKIMK,  AJIEKTPOHHBIH  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKuuu. CocraBienue YPaBHEHUMU
OKHMCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHM C  MCHOJb30BAHMEM  METOAA
AIEKTPOHHOTO OanaHca.

Teopust HNEKTPOIUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIIIEKTPOIUTHI.
Katnonsl, annoHbl. MexaHu3m JMCCOLMALMM BEIIECTB C Pa3JIMYHBIMUA BUJAMU
XUMHU4ecKoil cBsizu. CteneHp auccouranun. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun nonHoro ooMeHa. Y clioBUs MPOTEKaHUSI peaKMii HOHHOTO OOMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJE B CBET€ TPEICTABICHUNU OO0 DIEKTPOIUTHYECKON
muccouuanvu. KauectBeHHbIe peakiny Ha HOHBL. [IoHATHE O THAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJECIISIMH KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BCIIECTB — METAIOB W HEMeTaUioB (rpadura W ammasa), CIOXKHBIX BEIECTB



(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW peakuuu
OT BO3JCUCTBUS PA3NMYHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOJAHOCTHU
pacTBOpPOB BEIIECTB, MpPOLECCa JUCCOLMALMM KHUCIOT, IIEJIOYed U  CcoJel
(BO3MOXHO  MCHOJB30BAHME BHJEO MAaTE€pPUAIOB), IPOBEIAEHUE  ONBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  NPOTEKAHHWs  peakluid  HOHHOrOo  OOMeHa
(oOpazoBanue ocajka, BbIJICJICHUE Tra3za, oOpa3oBaHUWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIbHBIX  PEAKLIHMA
(ropeHue, peakMH pas3lIoKEHUs, COCIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMONIIbIO KAUYECTBEHHBIX pEaKUUMid Ha HOHBI, pEIICHHE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTtanibl U MX coeinHEHUA

OO6mast xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA HAa INpPUMEpe  XJopa
(B3auMOJEHCTBUE C MeETaUlaMU, HEMeTallaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KHMCIIOTa, XMMUYECKHE CBOWCTBA, IMONy4YeHUE, npumeHeHue. [lefictBue
XJIOpa M XJIOPOBOJOPOAA HA OpPraHW3M YeloBeKa. BaxHeimme XJIOpuapl U HUX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue U (Pu3nyecKkue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPOINHbIE MOAU(DUKAUU KUCIOPOIa
U cepbl. XUMUYeCcKue cBOMCTBa cepbl. CepoBOaOpOa, CTpoeHHUe, (hU3HUecKue H
XuMU4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHUIOB.
Cepnass  kucioTa, (QuU3MYeCKHMe M XUMHUYECKHE CBOWcTBa (00mMe Kak
MpeACTaBUTENS Kacca KHUCIOT M crneuuduyeckue). XUMUYECKUE PpEeaKIHH,
JeXallue B OCHOBE IPOMBIIIIEHHOrO Crnoco0a MOJyYEeHHUsS CEPHOW KHUCIOTHI.
[Ipumenenue cepHoi KucioThl. Cou CEpHOU KUCIIOThI, KAUECTBEHHASI PEAKIIUs Ha
cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJE. XUMHUECKOE
3arpsi3HEHHE OKpY’KAIoIIel cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHUS.

OOmiast xapakTepucTHka 3J1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
busnueckue u xumMudeckue ceoicta. KpyroBopor azora B npupojie. AMMHAK, €ro
(bu3nYecKue 1 XUMHUYECKHUE CBOMCTBA, NOJIy4eHHe U npumMeHeHue. Coau aMMOHUS,
ux (pusznyueckue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOJlydeHHe, (PU3UYECKUe M XUMUUYCCKUE



cBOlicTBa (0OIIME Kak TMpEACTAaBUTENsl Kiacca KUCIOT M cHenuduyeckue).
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHUS B KayeCTBE MHUHEPAIbHBIX
yao0peHuii. XuMU4ecKoe 3arpsi3HeHNE OKPY KaIOIIEH Cpellbl COSTUHEHUSIMH a30Ta
(KUCTIOTHBIE JOXAMW, 3arps3HEHUE BO3AyXa, MOYBBI M BOMOEMOB). Docdop,
aitoTponHbie Moaudukanuu (ocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u hochopHas kucnota, hpu3nIecKre 1 XUMUIECKHE CBONCTBA,
nostyyeHue. Mcnoap3oBanue pocaToB B KaUYECTBE MUHEPAIbHBIX YJIOOPEHU.

Oo6mrast xapaktepuctuka 3jaeMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIECHUS.  YTIIIEpOJd,  aJUIOTPOIIHbIC
Moau(UKALUKU, pacHpOCTpaHEHUE B TpHUpoAe, (PHU3NYECKHME U XUMHUYECKUE
cBoricTBa. Ancopouus. KpyroBopot yriaepona B npupoze. OKCuabl yriepojaa, ux
(¢uznyeckue M XUMUYECKHUE CBOMCTBA, JCHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJlyYeHUE M TMPUMEHEHHE. DKOJOTHYeCKHe MpOoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rio0ajibHOTO TOTEIUICHUS KJIMMaTa, NapHUKOBBIM
s dexT. YronbHas KUcI0Ta U €€ CONu, UX (PU3NYECKHe U XUMMUYECKHUE CBOWCTBA,
noiyyeHue U npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavanbHbBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOJHBIM ra3, HEPTh),
MPOIYKTHl WX mepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBINIJICHHOCTH.
[TonsiTue 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIeBOAAX — U UX
poii B OKM3HM 4elloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX WU
HEOPTraHWYECKUX COEIMHEHUN.

KpeMHuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IIOIY4YEHUE U
npumenenue. CoenuHeHUs KpeMHUs B mpupoje. OOmme mnpeactaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoit kucinore. CUIMKATHI, UX HUCIOJIb30BAHHUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHeillne cTpouTeNnbHbIE MaTepuaibl: KepamMuka,
CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobnembl Ge30MacHOr0 MCMOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 0Opa3IlOB HEOPraHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaxaromue (U3NYECKUEe W XHUMHYECKHUE CBONCTBA
TaJIOTEHOB M HMX COEIMHEHHH (BO3MOXXHO HMCIOJIb30BAHHE BUIAECOMATEPUAIIOB),



O3HAKOMJIEHWE C o0pa3uaMu XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMIIEHHUE C
oOpasiaMu  ceppl M €€  COCOUHECHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BHJICOMATEPHUAIIOB), HAOJIIOJEHUE Mpoliecca OOYTIIMBaHUS caxapa IOJl JIeUCTBUEM
KOHUECHTPUPOBAHHOW CEPHOW  KHUCJIOTbHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBiIEHHOM CEPHON KUCIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha CyibQaT-
MOH W HAOJIOJIeHWE TMpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMHU
cBoiicTBaMU a3oTa, (ochopa M HX COEAMHEHUH (BO3MOKHO HCIIOIb30BAHUE
BHJICOMATEPHUAIIOB), 00pa3aMu a30THBIX M (POCPOPHBIX yIOOPECHHIA, TTOIyICHHE,
coOupaHue, paclo3HaBaHME€ U H3y4YEHUE CBOMCTB aMMHaka, HpPOBEIACHHE
KauyeCTBEHHBIX PEAKIMA Ha MOH aMMOHHS U (pocdar-uoH U U3ydyeHHe MPU3HAKOB
UX MPOTEKaHMs, B3aUMOICHCTBUE KOHLIEHTPUPOBAHHOW a30THOU KHUCIJIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3ydeHUue  Mojelen
KPUCTAJUTMUECKUX pemEToK anmasa, rpadura, (QymiepeHa, O3HAKOMIIEHHE C
IpOLECCOM aJCOpPOLMU PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM NPOTUBOrasza, MojydyeHue, coOupaHue, paclo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KAUYEeCTBEHHBIX pPEaKIMil Ha KapOoHAT U
CWIMKAT-UOHBl W M3YYEHHE MPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOIYKIHUEH CHIMKATHOM MPOMBILIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BakHele HeMeTallbl U UX COCTUHEHUS».

MeTasibl M X COeTUHEHUS

OO01ast XxapaKTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnoyioxkeHus B llepuomnueckor cucreme XuUMHU4YeCKHX 3neMeHTtoB J[. .
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHre MeTauioB. MeTtamdeckas CBs3b U
METAJUIMYECKAs] ~ KpPUCTAUIMUECKas  PEeImETKa.  DJIEKTPOXUMUYECKUU  psij
HaIpspKeHUH MeTaioB. @U3NYecKre U XMMUYECKHe CBOMCTBa MeTaioB. O01mue
CHoCOOBl MONy4YeHus: MeTawioB. [IoHATHE O KOpPpO3MM METaiOB, OCHOBHBIE
CHOCOOBI 3almUThl UX OT Koppo3uu. CraBel (CTanb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{eouHbple METAJIBL: MOJIOKEHHE B llepruonnueckoil cuCTeMe XMMHUYECKUX
anemeHToB /. 1. MenzaeneeBa, CTpO€HHME HMX aTOMOB, HAXOXIECHUE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOKCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabsl u
TMAPOKCHIBl HAaTpus W Kanusa. [IpuMeHeHue WIeNOYHBIX METAUIOB U HX
COEeIMHEHUM.

IllenoyHO3eMENbHBICE METAAJAbl MarHMM M KaJdblUH: MOJOKCHHUE B
Ilepnognueckoi cucreme xuMmuueckux 3ieMeHToB . M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXKJeHue B pupoae. Duznyeckue U XuMUYECKUE CBOWCTBA MarHUs



U Kanpuusa. Baxseiiume coeauHeHHs Kajblus (OKCUI, TUIPOKCH, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AnromuHuii: monoxkenue B [leppoandeckoit cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaXOXJIcHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoi cucreMe XuMHYECKUX 3JIEMEHTOB /.
. MeHngeneeBa, CTpOCHHE aroMa, HaxoxiaeHue B mnpupoge. Dusznueckue u
XUMHAYECKHEe CBOMCTBA kene3a. OKCHIbI, THIAPOKCcHIbI U conr xkene3a (I1) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME ¢ oO0pa3llaMd METaJUIOB M CIUIaBOB, HMX (PU3UYECKUMU
CBOMCTBaMH, U3YUYEHHUE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJdbllid W HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE BHUAEOMATEPUATIOB),
HCCIIETIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKEJIe3a B KUCIOPOAE
(BO3BMOKHO  HCHOJIb30BAHHE  BHJICOMATEPHAIOB), MPU3HAKOB  MPOTEKAHUS
KQUEeCTBEHHBIX PEAKIHUA HA WOHBI: MarHus, KaJbLUs, AJIIOMUHMS, [IMHKA, YKEJe3a
(IT1) u xxenesza (II1), meau (I1), HaOMrOAEHNE W OMIMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH WOHAaMU HaTpusl, Kaiusd W Kajdblus (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TUJIPOKCH]IA ATIFOMUHUS
Y THIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxHeime
METAJUJIbl K KX COCTUHEHHUS.

XUMHA U OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B IIOBCEAHEBHOM XU3HU 4YernoBeka. besomacHoe
WCIIOJB30BaHUE BEILIECTB M XMMHUYECKUX peakuuii B ObiTy. [lepBasi momolib npu
XUMUYECKUX 0KOraxX M OTPABIICHUSIX.

XHUMHUYECKOE 3arpsA3HECHHE OKpYKaroUehd cpefpl (MpelenbHasl AO0MyCcTUMast
KOHIEeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMuu B pemieHnn 3K0JI0rHYeCKUX
npo0iem.

Xumuueckuit IKCnepumenm:

u3ydeHue 00pasioB MaTepuaioB (CTEKIIO, CIUIaBbl METAJJIOB, MOJUMEPHBIC
MaTepHualbl).

Mesicnpeomemmnuie ceazu

Peannszannss MeXNpeIMETHBIX CBS3€M NPH HW3y4YEHUMM XHMHUU B 9 Kiacce
OCYILIECTBIISIETCS YEpPEe3 HCMOJIb30BAHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX



MNOHSTHUH, TaK U MOHATUH, SBJISIOMIUXCS CUCTEMHBIMU IS OTACIbHBIX PEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAy4YHBINH (DakT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KilacCUpUKAIKsI, TMEPUOJUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHUE, MMAPHUKOBBIN
3¢ deKT, TeXHOIOTUSI, MaTEPHUAIIBI.

dusnka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIIHU]I,
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJa, DJICKTPUUECKHA 3apsi, MPOBOIHUKH,
MOJIYITPOBOJTHUKH,  JAUAIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEIO0, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAILIINYECKas
peméTKa, CIUIaBbl, (PU3MYECKUE BEIMYWHBI, CIUHHUIIBI M3MEPEHUS, KOCMHUYECKOES
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOpEeHUSs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MHUHEPATIbI, TOPHBIE MOPOIBI,
TOJIC3HBIE UCKOTTaeMbIe, TOTUIUBO, BOAHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA HPOI'PAMMBI 11O
XNMHMHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTHTAIOTCS B XO0J€ OOYy4YeHUS XUMHH B €IUHCTBE Yy4eOHOU u
BOCTIMTATEIHHON EATEIHPHOCTH B COOTBETCTBUHU C TPATUITMOHHBIMU POCCUHCKUMHU
COIIMOKYJBTYPHBIMA W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TNPUHATHIMHA B
oOIIecTBe MpaBWJIaMH M HOPMamMH TIOBEJIEHUS W CIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITMATA3AIUN O0YIAFOIITIXCS.

JIMYHOCTHBIE  pE3yNbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYArOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM  IMO3MTHBHBIX IICHHOCTHBIX OpHCHTAIlUH |
pacIIMpEeHNUE OMBITA JEATESILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1)naTpuoTHYECKOro BOCIMTAHMS:

[IEHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY
M HAyYHOMY HACIICJMI0, TIOHUMAaHUs 3HAYCHHUS XUMHUYECKOW HAYKH B >KU3HH
COBpEMEHHOT0 OO0IIecTBa, CIOCOOHOCTH BJaleTh TOCTOBEPHOW HHQOpMAIHEH O
MEPEAOBBIX JTOCTIKCHHUSIX W OTKPBITUSAX MHUPOBOW W OTCUECTBCHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U OOIIECTBA;



2)rpaskaaHCKOro BOCIIUTAHUS:

MIPEJCTABICHUSI O COLMAIBHBIX HOPMAaX W TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIECHUH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOUCCNENOBATEIIbCKOW, TBOPYECKOW W JOPYruxX  BUJAX
JeSITENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW [EATEIbHOCTH TMpHU
BBITIOJTHEHUHU Y4YeOHBIX, TIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpOIECCE€ ATOM Yy4yeOHOU JAESATEIbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TIOBEJECHHWE M TMOCTYNKHM CBOMX TOBAapHIIEH C MO3ULIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

3)LEeHHOCTH HAYYHOTI' 0 MO3HAHUSA:

MHPOBO33PEHUYECKNE TPEJICTABICHUS O BEIIECTBE M XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIIOLIWE
OCHOBY JJI TTOHUMaHHUs CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEJCTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aMMOCBS3SIX YEJIIOBEKA C
NIPUPOJHOM CPEAOM, O POJIM XMMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJIYYE€HHE HOBBIX 3HAHHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHUS HAOJI0TaeMBbIX IPOIECCOB M SBIICHHM,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITCJIbHOW pabOThl ¢ YYEOHBIMM TEKCTaMH, CIPaBOYHOM
JUTEPaTypou, JOCTYNMHBIMM TEXHUUYECKUMU CPEJACTBAMU HH(GOPMALUOHHBIX
TEXHOJIOTUH;

UHTEepeC K OOYYEHHI0 W TO3HAHHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEeI0BATENbCKOU
NESATeIbHOCTU, K OCO3HAHHOMY BBIOOPY HANpPaBJIECHHOCTH U YPOBHS OOy4ECHUS B
JaabHEHIIIEM;

4)(popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3JI0POBbI 00pa3 »U3HH, OCO3HAHUE MOCIEJICTBUNA U
HETMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOIEHUS aIKOIr0Jisl, HAPKOTUKOB, KYpEHHSI),
HEOOXOAMMOCTH COOJIO/IEHNS TIpaBUJI O€30MAaCHOCTH Mpu  OOpareHuu ¢
XUMUYECKUMU BEIIECTBAMH B OBITY U PEANbHON KU3HH,

5)Tpy10BOro BOCIMTAHMS:

HMHTEpEeC K MPAKTUYECKOMY M3Y4YeHHUIO Ipodeccril U Tpyaa pa3IuyHOIo poja,
YBOXEHHUE K TPyAYy M pe3yJibTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUSI MPEAMETHBIX 3HAHMI MO XHWMHH, OCO3HAHHBIA BHIOOP



WHAUBUIYAJTbHON TPAEKTOPUU MPOAOHKEHHUS 00pa3oBaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHemHON mpohecCHOHATBFHON AEITETbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPO(ECCHOHATIBHOM Cpeie;

6)3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, NOHMMAaHUE LIEHHOCTH 3/10POBOrO U
Oe3omacHOro o0Opa3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TCUXHUYECKOMY 3J0POBbIO, OCO3HAHWE ILIEHHOCTH COOJIOCHUSA
npaBuI 0€30M1aCHOTO MOBEJEHUS MTPH pabOTe C BEIIECTBAMHU, a TAKKE B CUTYAIIMSIX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIy4YaeMble MPU WM3YUYCHHH XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH NPUPOJIHON CPEeNOn, sl TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYpbl, OCO3HAaHHSA TJIOOQJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEeM U IMyTed HMX pPEeIIeHUs MOCPEICTBOM METOJIOB XMMHH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIbHOM,
KOMMYHHKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe wmeTanmpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoOBaHUSI MHUPOBO33pPEHHUS OOIICHAY4YHbIE TOHATUS (3aKOH, Teopus,
MPUHIMUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPhIE
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHUHM M3 3TUX NPEIMETOB (POPMHUPOBATH MPEACTABIECHUE O LEIOCTHOU
HAyYHOU KapTHMHE MHpA, U YHUBEpCaJbHbIC YUeOHbIE AEUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKAaTUBHBIE, PETYJISTUBHBIE), KOTOpble oOecneunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYILECTBIECHUIO Y4YEOHOU
NEeSATENBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBu:

YMEHHUSI MCHOJb30BaTh NPUEMBI JIOTMYECKOTO MBIIUIEHUS MPU OCBOCHHUH
3HAHUW: PACKPBHIBATH CMBICIT XUMUYECKUX TMOHATUM (BBIACIATH MX XapaKTEPHBIC
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C APYTMMH MOHATHSIMHU), UCIOJIb30BAThH
MOHSATHS JIJIs1 OOBSICHEHUSI OTJIEIbHBIX (PAKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUH VISl KJIACCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX PEaKIIHM,
YCTaHABJIMBATh MPUUYUHHO-CIEJACTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3yYEHHS,



CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIEC, IO AHAJIOTHH),
JeNIaTh BBIBOJIBI U 3aKIIFOUCHUS;

yMEHUE TIPUMEHSITh B TMPOIECCe TMO3HAHWS TMOHATUA (TIPEIMETHBIE W
MeTarpeMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIN, UCTIOIb3YEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUK MOJIEIbHBIEC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMU4eckas (opMyrna U ypaBHEHHE
XUMHYECKON peakIny — MpU PElIeHUH yueOHO-TIO3HABATENbHBIX 337a4, C yUETOM
ATUX MOJIENBHBIX TPEICTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBECHHBIC
MPU3HAKU U3yYaeMbIX 00OBbEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHil,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3U U
MPOTUBOPEUHS B H3yUaeMBIX MPOIECCaX U SIBICHUAX.

Ba3oBble uccienoBareabckue 1elCTBUS:

YMEHUE HCIIOJIh30BaTh TOCTABICHHBIE BOIPOCHl B KAaueCTBE WHCTPYMEHTA
MO3HAHWSA, a TaKXKe€ B KAyeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI IO
IIPOBEPKE MPABUIILHOCTHU BbICKA3bIBAEMbBIX CYKJIECHUM;

nprOOpeTEeHUEe OmbITa MO TUIAHWPOBAHUIO, OPTaHM3AIMH W TPOBEACHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, yMEHHE HaOJI0AaTh 3a XOJIOM Ipolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €T0 PE3YNbTaT, (OPMYTUPOBATH 000OIICHHS 1
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIECOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh M WHTEPIPETHPOBATH WHOOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPENICTABICHHUS, MTOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAsE ~ JIUTEpaTypa XHUMHUYECKOTO COJEP)KaHMs, CIPABOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTHUECKH OIICHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYI0 HH(POPMAIIHUIO;

yMEHUE TPUMEHSTh Pa3IUYHbIE METOJIbI U 3aIPOCHI TP MOUCKE M O0TOOpE
uH(GOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJI BBIMOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
o0nacTd UCHONB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpPOH aKTHBHOTO UCIIOJIb30BAHUS PA3TUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMpATh ONTUMAILHYIO (JOpMY MpeCTaBIeHUS HHHOPMAITIN U
WUTIOCTPUPOBATh pEeIlIaeMble 3aJa4ll HECIOXHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu popmamu rpaduKi U UX KOMOMHAIUSAMU;

YMEHHE HCIIONIb30BaTh W AaHAIM3MpOBaTh B TMpolecce yduyeOHOW U
MCCJIEI0OBATEILCKONW NIEATETLHOCTH WH(POPMAIMIO O BIHUSHUHM TPOMBIIIIICHHOCTH,



CEJBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAKOUIEH IMPUPOIHOU
Cpeapbl.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIEe T1eCTBHS:

YMEHHUS 3aJlaBaTh BOINPOCHl (B Xoje aAuagora W (WJIh) AUCKYCCHUH) IO
CyliecTBy  oOcyxaaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TTPEIOKEHHON 3aa4H;

YMEHHSI  NIPEJACTAaBISATh  MOJYUYECHHBIE  PEe3yJbTaThl  IO3HABATEIbLHOMU
NEATENIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIHUIO
PE3yIbTATOB BBHITIOJHEHUS XMMHYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI MO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHS y4E€OHOro COTPYJHHYECTBA CO CBEPCTHMKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCJIEAOBATEIbCKOM  JESITEIBHOCTH  MPU  PEUICHUU
BO3HHMKAIONIUX MPOOJIEeM Ha OCHOBE ydéTa OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3unuii (00cyXaeHusl, OOMEH MHEHMUSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIUSA
COBMECTHBIX JEHCTBUM, ONPENEIICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHON paboThI U APYTHE).

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO OMNpPEAENSTh LENU JESITENIbHOCTH, IJIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSTeNbHOCTh, BHIOMPATh Hanbosee 3PpPpekTuBHBIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEJIbHO COCTaBISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM JECUCTBUM IIPU BBINOJIHEHUM 33JaHUA C  Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUNU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW IEJIH, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPe/jlaraéMble B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTATOB IO OCBOEHHUIO 0053aTEIBHOTO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOW (denepanbHON paboyelt IPOrpaMmoi,
BBIJICJIIIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHble 3HAHUS, YMEHUS M CIOCOOBI
neucTBuil, cnenuduueckue i OpeAMETHOM obnactu  «XUMHUS», BUJBI
NEATeIbHOCTU 1O  TOJYYEHHIO HOBOIO 3HaHWs, €ro HWHTEpIpEeTalny,
peoOpa30BaHUIO M PUMEHEHUIO B PA3JIMYHbBIX YYCOHBIX U HOBBIX CUTYAITUSIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUaAIOIIMXCSI YMEHUM:

e paCKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYIa,

XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH



(omHOpOAHAS M HEOJIHOPOHAS), BAJIEHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBas J10J151 XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJIAPHBII 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPUILIATEIIBHOCTb, CTENEHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCuPUKalus peakiuil: peakiuu
COCIMHEHHUSI, PEAKIMH Pa3JIOKEHUs, pEaKIMU 3aMEUICHUsl, pPeaKIuu
oOMEHa, HK30- U 3HJIOTEPMHUYECKUE PEAKIINH, TEIJI0BOM 3(hPeKT peakuuu,
SIpO aToMa, BJEKTPOHHBIM CJIOW aroMa, aToMHas OpOUTAllb, PagUyC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAs] U HEMOJSpHAs KOBAJEHTHAas CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHWOH, PACTBOpP, MAaccoBas J0Js BEIIECTBa
(IpolieHTHAasl KOHIICHTpAIKs1) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MIPUMEHSIThH 3TU NOHATHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONpEJENsITh BAJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKHCIICHUSI  JJICMEHTOB B  OWHApPHBIX  COCJUHEHHUSX,
NPUHAJJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAUHEHUN MO
dbopmynam, BHJ XUMHUYECKOHM CBsI3M (KOBAJIGHTHAas W HWOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

packpeiBath cmbicn I[lepuogmueckoro 3akona [[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTajpo;

OMUCHIBATh M XapakTepuszoBaTh TabnuuHyro (opmy Ilepuoauyeckoii
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3nyaTh T[OHITUS «TJIaBHAA
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJBIIME TEPHOJIbI, COOTHOCUTH OOO3HAUEHHUS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoguueckass cucrtemMa xumudeckux d3nemeHtoB J[. U.
MenneneeBay ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IIEKTPOHOB
U pacrpeieieHHe UX 0 PJIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy W COCTAaBY YYAaCTBYIOIIMX B PEAKIUU
BEIIIECTB, M0 TETUIOBOMY (D deKTy);



e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

e TIPOTHO3UPOBATH CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTM TMPOTEKAHUS XHWMHYECKHUX [PEBPAILICHUI B
Pa3JIMYHBIX YCIOBUSIX;

e BBIUUCIATH OTHOCUTEJIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEeMEeHTa 1o (dopmylie
COEMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPABHEHUIO XUMUYECKOW PEAKIUU;

e TMPUMEHSTH OCHOBHBIC ONEPAIlMU MBICIUTEIBHOU JCATEILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IIEeHHE, CUCTEMAaTHU3allul0, KiacCU(UKAIUIO,
BBISIBIICHUE MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — NJI1 M3Yy4YEHUs CBOIICTB
BEIIECTB U XHUMHUYECKHX PpEaKLHi, €CTECTBEHHO-HAYyYHbIE METOMbI
NO3HAHUs — HAONIO/IEHHe, U3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

e CJENOBaTh  IIpaBWIaM  MOJIb30BaHUS  XUMHYECKOW  TOCYAOM |
nabopaTOpHBIM  00OpY/NOBaHMEM, a TakKe TNpaBWwiIaM oOpamieHus: ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMHU 1O BBIIOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHUIO W COOUpPaHUIO
razoo0pa3HbIX BELIECTB (BOJAOpPOAA M KHUCJIOPOJAA), MPUTOTOBJICHUIO
PAacCTBOPOB C ONPEAECTEHHON MAaCcCOBOM J0JIEM PacTBOPEHHOIO BENIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCIHEPUMEHTHl IO
pacIo3HaBaHHUIO PACTBOPOB LIEJIOYEH U KHUCIOT C MMOMOUIBI0 WHIUKATOPOB
(makmyc, heHondraiend, METUIOPAHXK U JPYTHE).

K xoHity oOydeHusi B 9 kiacce npeMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE

JIOJIKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX [MOHATHI: XUMUYECKUUI
AJIEMEHT, aTOM, MOJEKYJa, HWOH, KaTHOH, AHWUOH, IPOCTOE BEILIECTBO,
CJIO’)KHO€ BEIIECTBO, BAJIEHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, CTEINEHb
OKHUCJICHUS, XUMUYECKasl PEaAKIUs, XUMUYECKasl CBS3b, TCINIOBOU A HEKT
peakinuu, MOJb, MOJSIPHBIA  00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJEKTPOIUTHL, AJIEKTPOJIUTHYECKAST IUCCOLUUALMS, PEAKIUH HOHHOIO
oOMeHa, KaTaliu3aTtop, XHUMHUYECKOE€ paBHOBecHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE pPEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAHOBIICHHE,



aloTponus, aMm(pOTEepHOCTh, XUMUYECKAsl CBSI3b (KOBAJCHTHAs, MOHHAS,
MeTaJuIMyecKas), KpUCTaJIMYecKas pemeTka, KOppo3us METasuioB,
CIUIAaBBI, CKOpPOCTb XHUMHYECKOM pEAKUHH, MPEIEIbHO JIOIyCTUMAas
koHueHTpanus [1JIK Bemectsa;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U
MPUMEHSITh 3TH TOHSATHUS MPU OMKMCAHUH BEIIECTB U X MPEBPAIICHU;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJI€HUS (opmyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

ONpPENEATh BAJIGHTHOCTh U CTEIEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAMIEHKHOCTh BELIECTB K
onpenenéHHOMY KJacCy COEIMHEHMH 1o (opmyliaM, BUJI XUMUYECKOH
CBA3M (KOBaJEHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA MO XUMHUYECKOU (opMmyJsie, XapakTep cpeabl B
BOJHBIX PAacTBOPAX HEOPraHMYECKUX COCAMHEHUMN, THUIl KPUCTAIIMYECKOU
PEMETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbica [lepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: ONHUCHIBaTh U XapaKTEPH30BaTh
Tabnuunyo Gopmy lleproanyeckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpynma)y W «1moOouyHas
noarpynna (b-rpynmna)», manble U OOJbIIHE TMEPUOIbI, COOTHOCHUTH
0003HAaUEHHUsA, KOTOpPbIE MMEIOTCA B [EPUOJMYECKOW Tabiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsii  sAjpa, o0Ollee YHUCIO BJIEKTPOHOB H
pacupeneieHue HUX 10 DJIEKTPOHHBIM  CJOSM), OOBICHATH O0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB 3JIEMEHTOB U UX COCAMHEHUHN B
npejaesiax MajiblX MEPUOAOB M IIaBHBIX MOATPYII ¢ YYETOM CTPOCHHS MX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMKME U CHENUPUIECKUE XHUMHUYECCKUE
CBOMCTBAa NPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAsl OMNHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;



COCTAaBIISAITb YPABHEHUS DJEKTPOJUTUYECKOW JMCCOLMALMUA  KHUCIOT,
LIEJ0YEH U COJIEH, MTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUNA HOHHOTO
oOMeHa, ypaBHEHMS peakiui, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXKY BEUIECTBAMU Pa3IMYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MOCPEJICTBOM COCTAaBJICHHUSI DJIEKTPOHHOTO OajlaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUSI XHUMHUYECKUX TMPEBpPALICHU B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYKO W MOJSIDHYIO  Macchl
BEILIECTB, MAaCCOBYIO JOJIF0 XUMHYECKOTO JJeMeHTa 1o ¢opmylie
COEIMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coOro1aTh MpaBWJIa  TOJB30BAHUS  XMMHUYECKOU MoCyJIol |
nabopaTOpHbIM  O0OpYAOBaHMEM, a TaKXe TMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSIMU TIO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKHX OMBITOB IO TIOJYYCHHIO W COOWPaHUIO
ra3000pa3HbIX BENMIECTB (aMMHAaKa U YTIECKUCIIOTO Ta3a);

OPOBOJMTH  PEAKIUHU, [OJATBEPKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3JIMUHBIX BEIIECTB: PAacO3HABATh OMBITHBIM MyTEM XJIOPUA-, OpOMU/I-,
noaua-, kapbonar-, ¢ocdar-, cwiMkar-, cyiabdar-, TUIPOKCUJ-UOHBI,
KaTUOHbl aMMOHMSI M MOHBl M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IPUMEHSATh OCHOBHBIE OINEPALNH MBICIUTENBHON NEATEIHOCTH — aHAIU3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — JJIi U3y4YEHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOJbl T[O3HAHUA —
HaAOJIIO/ICHHE, M3MEpPEHUe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbIi U
MBICJICHHBIH ).

TEMATHUYECKOE IINTAHUPOBAHHUE
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Paznen 1.1lepBoHavaibHble XUMHYECKHE MOHSTUSA

1.1

1.2

Xumus — BaykHas 00J1acThb
C€CTCCTBO3HAHHUA U

. 5
MIPAKTUYECKOU IEATENBHOCTH
YeJ0BeKa
BemecTBa 1 xuMuueckue 15
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Utoro no pazneny

Paznen 2.BaxkHeline nmpeacTaBUTEId HEOPraHUYECKHUX BeleCTB

2.1

2.2

Bosnyx. Kucnopon. ITonstue 06
OKCHaax

Bonopoa. [lonstue o kucnorax
U COJIAX
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Bona. PactBopsl. [lonsitue 06
OCHOBAHHUAX

OCHOBHBIE KJIaCChI
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Uroro no pazaeny 30

Paznen 3.1lepuoanuecknii 3axon u [lepuoguyeckas cucrema xumnuecknx 3jaemeHToB /I, M. MenneneeBa
XuMmnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBHUTE/IbHbIC PeaKIIUN
b1
j5)
m
H
Hh
50
"h
H
Hh
H
7 "h
H
MenneneeBa. CtpoeHue atoma "h

[Iepuonnueckuii 3aKOH U
31 [Iepuonnueckas cucrema

XUMHYECKHX d1eMeHToB /1. H.

sh

"h

H

"h

H

"h

H

"h

br

sh

"h

H

"h

H

"h

H

XUMHUYECKas CBS3b. "h
3.2 OKHUCIINTENBHO- 8 2 H
BOCCTAHOBUTEJIbHBIE PEAKIINU "h
H

"h

H

"h

H

"h

sh

"h


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

H
"h
bi
H
"h
H
"h
H
"h
H
"h
H
Htoro no pasneny 15 "h
H
"h
H
"h
H
"h
H
"h
H
"h
3
H
"h
H
"h
H
"h
H
"h
H
Pe3epBHOe Bpems 3 "h
H
"h
H
"h
H
"h
H
"h
H
"h


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

OBILEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMporpamMmbl

Ne o/

Paznen 1.BeniecTBO U XMMHUYECKHE PeaKIIUU

[ToBTOpEeHue U yriayOnenue 3HaHUN

1.1
OCHOBHBIX Pa3/eIoB Kypca 8 kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKUX
’ peaxuuii

KoaudecTBO 4acoB
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DIIEKTPOTUTHIECKAS TUCCOIHAITHSI.
XUMHYECKHE PEAKIIUU B PACTBOPAX

Uroro no pazaeny

Pa3zgen 2.HeMeTaJJILI M X CO€THUHEHUS
2.1 OO611ast XapaKTepUCTHKA XUMUYECKHUX
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2.2

anemeHToB VIIA-rpynmnsl. ['anorenst

OO11ast xapakTepUCTHKa XUMUYECKHX
aneMeHToB VIA-rpynnsl. Cepa u eé
COEIMHEHUS


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

OO6mrast XapaKTeprUCTUKA XUMHIECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hpochop u ux
COCITMHEHUS

OO11ast xapaKTepUCTHKA XUMUYECKHX
2.4 aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHUH U UX COEAVHEHHUS

Hroro no paszneny

Pa3zgea 3.MeTa/JIBI M UX COCIUHEHUSA

3.1 OO01me CBOMCTBA METAIIOB

3.2 Baxwuetinmme MeTayuibl U UX COSTUHEHUI

Uroro no pazaeny

Paznen 4. Xumus 1 oKpy:kamomas cpeaa

4.1 BemectBa 1 Matepuaisl B )KM3HU 4EJIOBEKA

Uroro no pazaeny
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

Ne
n/n

10

11
12

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Tema ypoka

[Ipenmet xumun. Ponap XuMuu B )KU3HU
yejgoBeka. Tena u BemecTBa

IlonsaTue o MeTOgaX NO3HAHUS B XUMHHU

[Mpaktuueckas padora Ne 1 «IIpaBuia
paboThl B 1a00OpaTOPUU U IPUEMBI
oOpariieHus ¢ 1a00paTOPHBIM
000pyI0BaHUEMY

Yucrtele BemecTBa U cMecu. CriocoOsl
paszaeneHust cMecen

[TpakTrdaeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKHU MTOBAPEHHOM COJM)»

ATOMBI 1 MOJIEKYJIBI

XUMHYECKHE IIEMEHTHI. 3HAKU
(CUMBOJIBI) XHMHUYECKHX 3JIEMECHTOB

IIpocTsie 1 CI0KHBIE BELIECTBA

ATOMHO-MOJ’ICKy.IISIpHOC YUCHUC

3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
Xumunyeckast popmyiia. BageHTHOCTh
aTOMOB XMMHYECKHX DJIEMEHTOB
OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca
MaccoBas 10J1s1 XUMHYECKOTO DJIEMEHTa

68

KoanuecTBo 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThI

Jara
U3YYeHH


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d323c
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B COCJIMHEHUU
KonuyectBo BemecTBa. Mob.
Momnspaas macca

Ou3nYecKue U XUMHUUECKHE SBICHUSI.
XuMHUYecKas peakuus

[Ipu3Haku ¥ yCIOBHSI POTCKAHHUS
XUMUYECKHUX PEAKLINN

3aKOH COXpaHEeHHsI MacChl BEILIECTB.
XUMUYEeCKUE YpaBHEHUS

Brruncnenust KonuyecTBa, MacChl
BEIIIECTBA 110 YPABHEHHUSIM XUMUYECKUX
peaxkuuii

Knaccudukanus XuMHUUecKuX peakiui
(coenuHeHus, pa3oKeHUs, 3aMEIICHUS,
obmMeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHnukiIoneauct. O0o0mEeHue u
CUCTeMAaTU3alMsI 3HAaHUH

KonrponbHas padota Nel mo teme
«BeniecTBa 1 XUMUYECKUE PEAKITHIDY
Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kuciopon — sneMeHT u
npocToe BemecTBo. O30H

Ou3nyecKue 1 XUMHUIECKHE CBONCTBA
KHUCTIOpO/ia (peakluy OKUCIICHUS,
ropenue). [lonstue 06 okcumax
CrniocoOsl osy4eHHs KUCI0poia B
1a60paTOPUN U IPOMBIIIIICHHOCTH.
[Ipumenenue kuciopoaa

TennoBoii 3¢ pexT xumuueckon
peakuuu, MOHATUE O TEPMOXUMUYECKOM
YpaBHEHUU, K30~ U SHAOTEPMUUYECKUX
peaKIusIx

Tormnuso (HedTh, yroab U METaH).
3arpsi3HEHUE BO3yXa, COCOOBI €ro
Ipe0TBPALICHUS

[Mpaktrnyeckas pabora N2 3 o teme
«Ilonyuyenue u coOupanue KHUCIOpOaa,
U3yYEHUE €r0 CBOMCTBY»

Bonopon — anemeHT u npocroe


https://m.edsoo.ru/ff0d350c
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42
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BelecTBo. HaxoxaeHue B mpupoe
dusznyeckre ¥ XUMHUUECKHE CBOMCTBA
Bogopoaa. [IpumMenenne Boiopoaa

TloHsaTHEe 0 KHCIIOTaX U COIX

CniocoOslI osty4eHus BOAOpoia B
nabopaTopuu

[Mpaktuueckas padota N2 4 mo Teme
«ITomydenue u coOupaHue BOIOPOIa,
M3YUYEHHUE €ro CBOMCTBY

Momnspablii 00bEM ra3oB. 3aKOH
ABoraapo

Brruncnenus 00béMa, KOJIMUeCTBA
BEILECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEILLECTBA WJIN O0BEMY
Brruucnenust 00b€MOB ra3oB 1o
YPaBHEHHUIO PEAKIIMN Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI ra30B
Du3NYECKUE U XMMUYECKUE CBOMCTBA
BOJIbI

CocrtaB ocHoBanwuii. [lonstue 06
WHJUKATOpax

Bona kak pactBoputens. HaceiiieHHbie
Y HEHACBIIICHHbIEC PacTBOPHI. MaccoBas
JIOJISL BEIIIECTBA B PacCTBOPE
[Mpaktudeckas pabora N2 5 o treme
«IIpuroToBnenne pacTBOPOB C
onpeAcNIEHHON MacCOBOW 10IEN
pacTBOPEHHOTO BEILIECTBA»
KontponsHast padbora N2 o Teme
«Kucnopoa. Bogopona. Boga»
Oxkcuppl: cocTaB, kiaccupuKanus,
HOMEHKJIaTypa

[TonyueHue n XuMUYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHJIOB

OcHoBaHus: COCTaB, KiIacCU(pUKaIHs,
HOMEHKJIATypa

[TonydyeHnue u XuMHU4YECKHE CBOMCTBA
OCHOBaHMI


https://m.edsoo.ru/ff0d4dd0
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Kucnotsl: coctas, knaccuduxarus,
HOMEHKJIaTypa

[Tony4yeHre u XUMHUYECKUE CBOWCTBA
KHUCTIOT

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI MOTYYEHUSI, XUMUYECKHE
CBOMCTBA

[IpakTuyeckas padora N2 6. Pemenue
IKCIIEPUMEHTATBHBIX 3a7a4 10 TEME
«OCHOBHBIE KJ1aCChl HEOPTaHUUYECKHUX
COCIMHEHUI»

['enernueckas cBA3b MEXKIY KilaccaMu
HEOPraHUYECKUX COCTMHEHU

O0001IeHrEe U cCUCTEMAaTU3ALINS 3HAHUI

Kontpomnbnas padora Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coequHeHHI"

[TepBbie MOMBITKU KIACCHU(PUKATUU
XHMUYECKHX dJIeMEHTOB. IloHsATHE O
IPYIIax CXOJHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
[Tepuoanueckast cucTeMa XUMHUYECKUX
anemenToB 1. . MenaeneeBa

[lepuonpl, rpymnIiel, HOATPYIIIBI

Crpoenue atomoB. CocTaB aTOMHBIX
anep. N3oTonsl

CTtpoeHue 3JIeKTPOHHBIX 000JI04eK
aTOMOB 3J1eMeHTOB [lepnoanueckoit
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTuka XUMHUECKOTO
3JIEMEHTA 10 €ro MOJO0KEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menaeneena

3nauvenwne [lepuoguveckoro 3akoHa st
pa3BUTHS HayKH U nipakTuku. /1. 1.
MenpeneeB — y4€HbIH, ITE1aror U
rpaKJaHUH

PesepBHeIit ypok. O600ICHHE 1


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00adb33c
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cucTeMaTH3alus 3HaHUi /
Bcepoccuiickas npoBepouHas paboTa
KonrpounbHas pabota Ne4 o teme
«Ctpoenue aroma. XUMHUYecKas CBS3b» /
Bcepoccuiickas mpoBepodHas pabota
DIEeKTpOOTPULIATEILHOCTh AaTOMOB
XUMHUYECKHX 3JIEMEHTOB

HNonnag xumMudeckas cBA3b

KoBanenTHas MmoJIsIpHasg XUMHUUYCCKasd
CBA3b

KoBanenTHas HCIIOJIIPHAA XUMHWYCCKasA
CBA3b

CreneHb OKUCICHUS

OKHUCTUTENEHO-BOCCTAHOBUTEIIHLHBIC
peaxkuu

OKHUCIIUTEIIN U BOCCTAHOBUTEIHN

PeseprubIil ypok. O6001IeHNE 1
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
«Ctpoenne aroma. XUMUYECKas CBS3H
PesepBHeiit ypok. O6001IeHHE U
crucTeMaTu3aluvs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

Ne
n/n

9 KUIIACC

Tema ypoka

Ilepnonnueckuil 3aK0H.
[lepuoanueckas cuctemMa XUMHYECKUX
anemenToB 1. . MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHUX IEMEHTOB
IEPBBIX TPEX MEPUOJOB
Knaccudukanus 1 HOMEHKIATypa

Bcero

68 5

Koan4yecTBo 4acoB

KonTpoJbnsbie
padoThI

IIpakTH4eckune
padoThI

Jdara
U3YYeHH


https://m.edsoo.ru/00adb486
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https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

10

11

12

13

14

15

16

17

18

HEOPraHWYEeCKUX BEIIECTB

Buabl XuMHU4ecKOM CBSI3H M THUIIBI
KPHUCTAJUIMYECKUX PELIETOK
KontponbsHas padora N2l mo teme
«IToBTOpenue u yriayOiaeHue 3HaHUIA
OCHOBHBIX Pa3JIEJIoOB Kypca 8 Kiiaccay
Knaccudukanmss XaMHUYECKUX peaKIni
10 Pa3JIMYHbIM IPU3HAKAM

[ToHsATHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHSTHE O TOMOTEHHBIX U
TETEPOTEHHBIX PEAKLIUSIX

[ToHsITHE O XMMUYECKOM PABHOBECHH.
@akTOpHI, BIUAIOIINE HA CKOPOCTh
XUMHUUYECKON PEaKIuu U MOJIOKEHUE
XUMHYECKOTO PAaBHOBECHSI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBLHEIC
peakuuu

Teopust 21EKTPONIUTUIECKOU
nucconuaiuu. CUiabHBIC U cla0bie
BIEKTPOIUTHI

HNonHble ypaBHEHUS peaKInid

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAHUU B CBETE MPEICTABICHUN 00
AIEKTPOIUTUUECKON JUCCOIHAITIT
XnMHUeCcKHe CBOMCTBA COJIEH B CBETE
npeACTaBICHUN 00
AJIEKTPOJIUTUYECKON AUCCOIUAIINHI

[TonsTHe 0 runponuse conen

O06001IeHrEe ¥ cCUCTEMAaTU3aIUA
3HAHUI

[TpakTrueckas padora Ne 1.
«Pemenue 3KCIepUMEHTAIBHBIX
3a/1au

Konrpomnbnas padora N2 o teme
«ONEeKTPONUTHYECKAs TUCCOIHAIINS.
XUMHUYECKUE PEAKIIH B PACTBOPAX»
OO1ast XapakTeprCTUKA TaJIOTeHOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE


https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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xJjiopa
XnopoBogopoa. CoJisiHast KUCHOTA,
XUMUYECKHE CBOMCTBA, MOIYUYEHUE,
MPUMEHEHUE

[TpakTrdeckast pabora N2 2 o Teme
«ITomyueHne COMAHOM KUCTOTHI,
M3y4YeHUe €€ CBOMCTB»

Brluucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIH OUH U3
peareHToB J1aH B U30BITKE

OOm1ast XxapaKTepUCTHKA FIIEMEHTOB
VIA-rpynmnbt

AnnorpomnHbie MOAUGHUKAITUN CEPHI.
Haxoxnenue cepbl 1 €€ COeTMHEHUH B
npupoae. XMMHUYECKHE CBOMCTBA CEPhI
CepoBogopo, ctpoenue, hpuznieckue
1 XMMUYECKHE CBOMCTBA

Oxcuppl cepbl. CepHas KHCIIO0Ta,
buznUYecKre U XUMUIECKUE CBOWCTBA,
MIpUMEHEHUE

XUMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE IPOMBILIIEHHOTO criocoba
MTOJIyYEHUSI CEPHOM KUCIIOTHI.
XHUMHUECKOE 3arps3HEHUE
OKpY’Kalolllel cpeibl COeAMHEHUSIMU
cepbl

Brrunciienne MaccoBoii 1011 BbIXOAA
MPOJIYKTA PEAKIINHU

OOm1ast XapaKTepUCTHKA PIIEMEHTOB
VA-rpynnsl. A30T, pacipoCTpaHeHHE
B npupojie, GU3nvecKue u
XUMHUYECKHUE CBOKCTBA

AMMHak, ero puznyecKue u
XUMUYECKHUE CBOMCTBA, MOIYyYEHUE U
MIPUMEHEHUE

[Mpaktrueckas padora N2 3 o Teme
«ITomydyenne ammmuaka, U3y4yeHue ero
CBOMCTB»

A3oTHas KucioTa, e€ hpusnueckue u
XUMUYECKHE CBOMCTBA


https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adec8a
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43

Hcnonbs3oBaHne HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPAIbHBIX
yaoOpeHuit. XuMHUYECKOe 3arps3HeHHE
OKpY>KarollIeu cpebl COEAUHEHUSIMHU
azoTa

dochop. Oxcun pochopa (V) u
dbochopnas kucinota, puznUecKue u
XUMUYECKHE CBOKCTBA, IMOIYYEHUE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
MUHEPATBHBIX YI00pEHHUIA.
3arpsi3HEeHUE TPUPOIHON Cpebl
dbocharamu

Yraepon, pacnpocTpaHEHHUE B
npupojie, GU3HIECKUE U XUMUICCKUE
CBOICTBA

Oxcuppl yriaepoaa, ux pusndeckue u
XUMHUYECKHUE CBOWCTBA.
DKOJIOTHYeCKHe MPOOIEeMBbl,
CBsI3aHHBIE ¢ OKcuaoM yriaepoaa (IV)

VYrospHas KUCIIOTa U €€ COJIN

[MpakTrueckas padota N2 4 mo Teme
"[losrydyeHune yriekucioro rasa.
KauecTBeHHast peakius Ha KapOOHaT-
noH"

[TepBOHaAYaANBHBIE TOHATHS 00
OpPraHWYECKHX BEIIECTBAX KaK O

COEIMHEHMSIX yIJIepoia
Kpemuuii u ero coegunenus

[TpakTuyeckas pabora N2 5. Perenue
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«Baxkneimnne HeMeTalIbl U uX
COCIMHCHHS

Konrpomnpnas padora N3 mo teme
«Baxxneinye HeMeTaIIbl U UX
COEIMHEHU

OO01as XxapakTepruCcTUKa XUMUIECKUX
3JIECMEHTOB — METAJIJIOB.
Meramnnueckas CBI3b U


https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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MeTaJInYecKas KpucTajinyeckas
pemérka. PU3n4YeCcKue CBOMCTBA
METaJIJIOB

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DIEKTPOXUMUYECKUN PSIJT
HaIpsHKEHUN METaJUIOB

OO6mme crmocoOb! MOTyUYeHUS
MeTauioB. CraBel. BerauciieHus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIIUM,
€CJIM OJJUH U3 PEareHTOB COAEPIKUT
puMecHu

IlousTue o KOppO31uHu METAJIJIIOB

[IlenouHbIe METAIITBI

OKcCuIbl M THAPOKCUIBI HATPUS U
KaJns

[enoyHo3eMeNbHBIC METAJIIBI —
KaJILIIUA 1 MarHui

Baxkueiinme coefMHEHNA KaJILIUS

O0001IeHE ¥ cUCTEMAaTU3alUI
3HAHUU

JKEcTkoCTh BOABI M CIOCOOKI ¢€
yCTpaHEHUSs

[TpakTrdeckast pabora N2 6 o Teme
"YKEcTKOCTE BOJBI 1 METOAEI €6
ycTpaHeHus"

ATroMAHAN

AMdoTepHbIe CBOMCTBA OKCHIA 1
THIIPOKCHUIA

Keneso

OKcubl, TUIPOKCHUIBI U COJIM XKeje3a
(IT) m xene3a (III)

O06001IeHE ¥ cucTeMaTU3alusI
3HAHUU

[Mpaktrueckas padora N2 7. Pemenne
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«BaxkHenmme MeTaIbsl U UX


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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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
https://m.edsoo.ru/00ae3de8

COCTUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKUX PEaKIIHii, €CIIU OJIUH U3
60 pEareHToB J1aH B U30BITKE WU
COJICPKUT TIpUMeECH. Beraucienus
MAacCCOBOM J0JI BBIXOJa MPOIYKTa
peakmuu
61 O06001IeHE ¥ cCUCTEMAaTU3aIUA 1
3HaAHUU
KonrponsHas padora Ne4 o teme
62 «BaxHenmme MeTaJliIbl U X 1 1
COCIUHECHUS
63 BemectBa u marepransl B
MOBCETHEBHOM JKM3HH YeIOBEKa
XUMHYECKOE 3arpsi3HEHUE
OKpY>KaroIen cpeibl
Ponb xumun B perieHuu

64

65
HKOJIOTHYECKUX MPOoOIeM

66 PezepeHsblil ypok. O0o001enue u
cucreMarui3anuvda 3HaHUU

67 PesepBubIil ypok. O6001meHne 1
cUCTEeMaTH3aIHs 3HAHUH
PesepBHbIil ypok. O6001IeHIE 1
cUCcTEeMaTH3aIMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

68

68 4

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM

OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KVIACC

Kona HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThI OCBOCHUSN OCHOBHOM


https://m.edsoo.ru/00ae1750
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NPOBEPSIEMOT 0
pe3yJibTara
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

2.1

00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa3oBaHus

[lo Teme: «llepBoHavanbHbIE XUMUYECKHE TOHATHS

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX TIOHATUIN: aTOM, MOJIEKYJIa,
XUMHYECKHUH 3JIEMEHT, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOHAS M HEOJHOPOIHAS ), BAJIEGHTHOCTh, OTHOCUTEIbHASL ATOMHAs
U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJSpPHas
Macca, MaccoBasi JOJsI XUMHYECKOrOo JJIEeMEHTa B COEIUHEHHH,
MOJISIpHBIA 00BEM, XUMHUECKass peakuus, KilacCu(UKAIUs peakiuil:
peakUru COEOUHEHMs, PEeaKlUu Ppas3JIoKEHUS, PEaKIUH 3aMelleHus,
peakuuu OOMEHa, 3K30- U HHIOTEPMHUYECKHE pEaKIMM, TeII0BOH
a3 dexT peaxiuu, pacTBOp, MaccoBas MOJsI BemiecTBa (IIPOILICHTHAS
KOHIIEHTpAIs) B PaCTBOpE

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUH H
IIPUMEHATDH 3TH MOHATUS IIPY ONMCAHNUU BEUIECTB U UX NIPEBPALLEHUN
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUMKY JUIS COCTaBJieHHsS (HOpMyIl
BEUIECTB U YPAaBHEHUI XUMUUYECKUX peaKLni

packpbIBaTb  CMBICI  3aKOHOB  COXPAHEHHS  MacChl  BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO  YYEHHMs, 3aKOHa
ABoraapo

ONpeNeNiATh  BAJIEHTHOCTh  aTOMOB  JJIEMEHTOB B  OWHAapHBIX
COETMHEHUSIX

KJaccu(uIUpoBaTh XMMUYECKME peakuuu (10 YHCIy U COCTaBy
YUYaCTBYIOIINX B PEAKIIUH BEUIECTB, M0 TEITIOBOMY dPQEKTY)
BBIUHCJIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIDHYIO MAaccChl
BELIECTB

BBIUUCIIATh MAacCOBYIO OO0 XHMHYECKOTO 3JeMeHTa Mo (opmyIe
COEJIMHEHMUS,

BBIUHCJIATH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHUS — HAOJIOJEHUE,
U3MEpPEHUEe, MOJICIMPOBAHUE, SIKCIIEPUMEHT (peasibHbI U MBICIICHHBIH )
[To Teme: «BaxHelmue npeIcTaBUTENIM HEOPTaHUYECKUX BEIIECTB)

paCKpbIBaTb CMBICI OCHOBHBIX XMMHWYCCKHUX MOHSTHH: OKCH I, KHUCJO0Ta,



2.2
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24

2.5

2.6

2.7

3.1

3.2
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OCHOBaHHE, COJIb
ONpEAeNATh IMPUHAIICKHOCTh BEIIECTB K ONPEACNIEHHOMY KIaccy
COeMHEHMH 1o popMynam

KJIaccu(UIMpPOBaTh HEOPTaHMUECKUE BEIIECTBA

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX ~ KJIACCOB,  NOATBEp)KJash  ONMCAHHWE  IpUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUA
IPOrHO3MpPOBaTh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KAueCTBEHHOI0 COCTaBa, BO3MOYKHOCTH TMPOTEKAHUS XHUMHYECKUX
MPEBPAIICHUI B Pa3IMUHbBIX YCIOBUSIX

Clel10BaTh MpaBWJIaM I[OJb30BAHUS XUMHUYECKOW IOCYJIOH |
1ab0paTOpHEIM 00OpYIOBAaHUEM, a TaKXKe TMpaBHIAM OOpALIECHUS C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMH 110 BBINOJHEHUIO
71a00pAaTOPHBIX XMMUYECKUX OIBITOB IO IOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEAECIEHHOM MacCOBOM JOJIEM  pacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 110
pacno3HaBaHUI pPacTBOPOB IIEJOYEH M  KHUCIOT C IOMOUIbIO
WHJUKATOPOB (J1TakMmyc, (heHoapTaIeuH, METHIOPaHX U IPYTHe)
IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUYECKOU peaKIuu

I[To Tteme: «llepmonnueckuii 3axkoH u Ilepuonuueckas cucrema
xumuyeckux osnemeHtoB J[. WM. MenneneeBa. CTpoeHue aTromoB.
Xumnueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN»
pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TMOHSTHI: SIAPO aroma,
JJICKTPOHHBIA CJIOM aToma, aTOMHas oOpOWTaldb, pPAIAUYyC aroma,
XUMUYECKAsl CBS3b, MOJIApHAs M HEMOJspHAs KOBAJICHTHAsl CBSA3b,
3JIEKTPOOTPULATENBHOCTh, HOHHAS CBSI3b, HOH, KATHOH, aHUOH, CTENIEHb
OKHUCIICHUS

KJIaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI

OMHCHIBATh M XapaKTepu30BaTh TaOnuuHyr ¢opmy llepuomndeckoii
CHUCTEMBl XMMHUYECKHUX OHJIEMEHTOB: pPAa3au4aTh IOHATHS «TJIABHAS
noarpynna (Arpynma)» u  «mobGouHas noarpynna (brpymma)y,

«MaJible» U «OO0JIBIINE) NEprUOaAbI



3.4

3.5

3.6

3.7

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJibTara

1

1.1

1.2

1.3

1.4

packpbeiBaTh cmbicn llepuoamueckoro 3akoHa JI[.M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE MEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XMMHYECKHUX 3JIEMEHTOB OT MX MOJoXeHus B [lepnoanyeckoii cucrteme
COOTHOCUTh  OOO3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiuIle
«ITepuomuueckas cucteMa xumudeckux sementoB .M. MenneneeBa»
C YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS ATOMOB XHMHUYECKUX
9JIEMEHTOB (COCTaB M 3aps] sjapa, OOIIee YHUCIO0 DIIEKTPOHOB |
pacrpeiesieHle UX Mo 3JEKTPOHHBIM CIIOSIM)

OTIPENIETIATh CTENEHb OKUCIICHHUS AJICMEHTOB B OMHAPHBIX COSTUHEHHUSX
ONpEeNEeNsATh BHUJ XUMHUYECKOM CBsi3M (KOBaJCHTHAs M HWOHHAs) B

HCOPraHNYCCKUX COCANHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

[To Teme: «BelecTBo U XUMHUYECKask PEaKIIUs)

pacKpblBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TOHSATUH: pacTBOp,
ANEKTPOJUTHI, HEDJIEKTPOIHTHI, JJICKTPOJUTHUYECKAST JAUCCOLUAIINS,
peaKiuu MOHHOTO OOMEHa, KaTallu3aTop, XMMHUYECKOe pPaBHOBECHE,
oOpaTtumMble 5 HeoOpaTuMbIe peakuuy,
OKHUCJIUTEILHOBOCCTAHOBUTEIILHBIC peaxuuu, OKHUCJIUTEIb,
BOCCTAHOBUTEIb, OKHUCJICHHE ¥ BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XHUMHYECKass  CBS3b  (KOBaJIGHTHas,  HOHHas,
MeTaJuIMuecKasi), KpUCTaUIMuecKass pemeTKa, CIUIaBbl, CKOPOCTb
XUMHYECKON peaKIiu

HWITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHWUMHYCCKUX IOHATHH U
MPUMEHSATDH 3TH MOHSATHUS MPU OMKMCAHUHU BEIIECTB U UX MPEBpaILLlEHUN
COCTaBJIAATb YpPaBHCHHA BHCKTpOHHTHqGCKOfI Jucconmanuyu  KUCJIIOT,
miesioued U CoJield, TMOJIHBIE U COKpAIEHHBbIE YPaBHEHMsS pPEaKIHid
WOHHOTO OOMEHa

PaCKpbIBaTh CYHIHOCTb OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKum“I
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3.1

3.2

MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX peaKiuit
MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMHUECKON peaKInu

IIo temam: «Hemeramnsl M uX coeauHeHUs» M «MeTamibl U UX
COCTMHECHUS

XapaKTepu30BaTh (OMUCKHIBATh) 00IIME U CHEIU(PUUIECKHE XUMUYECKHIE
CBOMCTBA TPOCTBIX U CIOXHBIX BEIIECTB, MOATBEPKIAsi OIMHUCAHHE
IpUMeEpPaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKUi

COCTaBJISATh YPaBHEHMUS PEAKLMN, MOATBEPKIAIOLINX CYIIECTBOBAHHE
TEHETUYECKOM CBS3U MEX/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3TUUHBIX
YCIIOBHSIX

CIENOBaTh MpaBUJAM  [OJb30BAaHHS XUMHUYECKOM TOCYyAOM H
71a00paTOpHBIM 00OpYyIOBaHMEM, a TaKXKe MpaBUiaM OOpaIIEHUS C
BEILIECTBAMH B COOTBETCTBUUM C MHCTPYKUUSIMHU 10 BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHUI0 U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHUCIIOTO ra3a)

IPOBOJIUTh  PEAKLUMH, MOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABaTh OIBITHBIM MYTEM XJIOPHUA-,
Opomun, womua,  kapObonat, Qocdar, cummkar, cynabdar,
TUAPOKCUIUOHBI, KAaTHOHBI aMMOHHS, MOHBI M3YYEHHBIX METAJLJIOB,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPIAHMYECKUX BEIIECTB

ITo Teme: «XuMus U OKpY’KaroILAst Cpeaar

pacKphIBaTh CMBICI OCHOBHBIX Xumudeckux noustui: [1JIK BemecTna;
KOPPO3HsI METAJLIIOB

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIBHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHE, O0000IIeHNe, CUCTeMAaTHU3AINIO,
BBISIBJICHUE NTPUYMHHO-CJIEJACTBEHHBIX CBA3EH — UISl U3yUYEHHUs CBOWCTB
BEILIECTB M XHUMHUYECKUX pEaKIUH; €CTECTBEHHOHAYYHBIE€ METO]IbI
MO3HaHUsS — HAONIO/IEHUE, U3MEpPEHUE, MOJIETUPOBAHUE, IKCIIEPUMEHT

(peanbHBIN ¥ MBICIICHHBIH )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
[TepBOoHaYaIbHBIE XUMUYECKHUE MTOHSATHS

[Ipenmer xumuun. Posib XMMUH B )KU3HU Y€JIOBEKAa. XMMUS B CUCTEME HayK. Tena
1 BelecTBa. GU3NuecKue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEILIECTB
[TonsiTe 0 MeTo/ax mo3HaHus B XuMuU. YucTteie BemiecTBa U cMecu. CriocoObl
pazzeneHust cMecen

ATOMBI W MOJEKyIbl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XHUMHYECKUX
snemMeHTOB. [IpocThie U coKHbIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumnueckasi ¢opmysa. BameHTHOCTP aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCHUTENbHAs ~ aTOMHas  Macca.
OTHocuTeNbHAs MOJIEKYJIApHas mMacca. MaccoBasi J0Jisi XUMHUYECKOTO JIEMEHTa
B COCMHEHUU

KomnuectBo BemectBa. Mosib. MonsipHasg macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €IMHHII BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHECHUM

®uznueckrue U XUMUYECKUE SIBIICHHUS. XHUMHMUECKas peakuus U e€ IMpU3HAKU.
3aKOH COXpaHEHMsI MAcCChl BEIEeCTB. XUMUUeckue ypaBHeHus. Knaccuduxanus
XUMHUYECKUX peakluil (COeTMHEHMs, pa3I0KEeHHs, 3aMellleHus, OOMeHa)
XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYJ0H, C MpaBUIaMH
paboTrel B saboparopuu u mpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opynoBaHWEM, W3yUYe€HHUE H ONHCaHWe (U3HUECKUX CBOWCTB OOpPa3IoB
HEOpPraHMYECKUX BElIeCcTB, HaOMoAeHne (pU3ndecKux (IUIaBleHue BOCKa, TasHUe
JIpJa, pacTUpaHUE caxapa B CTyIKe, KHUIICHHUE U KOHJEHCAIUMs BOJAbI) U
XUMHUYECKUX  (TOpeHHe  CBeud, [MPOKaTMBaHWE  MEJHOW  IMPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHUCJIOTOM) SBIEHUM, HAOMIOJECHUE W OINUCAHUE
MPU3HAKOB MPOTEKAHHWA XHUMUYECKUX peakuuii  (pa3joxeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHHUE THAPOKCUIA

menu(Il) mpu HarpeBaHuu, B3auMoACHCTBHUE Keme3a ¢ pactBopoM cos meau(Il),
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2.6

2.7

2.8

M3y4eHHE CIIOCOO0B pa3jieneHus cMecel (C TOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIAPUBAHUE,  JUCTWUIALMS, Xpomartorpadus), TPOBEICHHE  OYUCTKU
MOBAPEHHOM coNM, HaONIO/IEHWE U ONHCAHUE Pe3yJIbTaTOB MPOBEACHUS OIIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsSI MAacChl, CO3/IaHHE MOJEJIEeH MOJIEKYI
(IIapoCTepIKHEBHIX )

Baxwuerinme npeictaBuTeNIn HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopom — s1eMeHT M MpocToe
BelecTBo. HaxoxaeHue Kuciopoia B Tpupojne, (hU3MUeCKHe U XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kucnopoaa. CrocoOsl
MOJIyYeHUsl KUCJIopoAa B JjabopaTopuud M MNpOMbIIUIEHHOCTH. Kpyrosopor
kucioposa B mpupojie. O30H — amuioTpornHas MoaupUKalus KUCIopoaa
TernoBoit 3pPeKT XUMHUECKONW peakiny, TEPMOXUMHUYECKUE YPABHEHUS, IK30-
U 3HAOTEPMHUYECKHUE peaklUMH. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE BO3/1yXa,
yCHJICHHE TAapHUKOBOTO 3(pekra, pazpylieHrne 030HOBOTO CI0s

Bonopon — snemeHT u npoctoe BeniecTBo. HaxoxkaeHue Bojopoaa B IpHUPOAE,
duznyecKkue W XHMHYECKHE CBONCTBA, MPUMEHEHHUE, CIIOCOOBI IOTYUYCHHS.
Kucnotsl u conu

MossipHblid 00bEM Ta30B. Pacu€Thl M0 XUMHUECKUM YPaBHEHUSIM

dusnyeckue cBoiicTBa Bojbl. Boga kak pactBoputesns. PactBopsl. HackieHHbie
Y HEHACHIIIEHHbIE pacTBOphL. PacTBopuMOCTh BeliecTB B Bojie. MaccoBasi 1oJis
BEIIECTBA B pacTBope. XHMHUYECKHE CBOWMCTBAa BOAbl. OcHoBaHus. Poib
pacTBOpPOB B NpPHUPOAEC M B KU3HMU ueioBeka. KpyroBopoT BOIbI B MPHUPOJE.
3arpsi3HEeHUE IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ
Knaccudukanus Heopranmueckux coenuHennit. Okcunbl. Kraccudukanus
OKCHJIOB:  coJieoOpa3yromniiue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHbIE) U
HeconeoOpa3yromue. Homenknarypa okcugoB. Dusnueckne M XUMUYECKHE
cBoiicTBa OKCUAOB. [lomyueHne okcuaoB

OcHoBanusa. Kiaccudukanust OCHOBaHWI: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHMi. PU3MYECKHE U XMMUYECKUE CBOMCTBA
ocHoBaHui. [loryuenune ocHOBaHUI

Kucnorel. Knaccuduxamus xucinor. Homenknatypa kucnor. duszudeckue u
XUMHUUYECKHE CBOMCTBA KHUCHOT. Pan aktuBHocTM MmetauioB H.H. bekerosa.

[TonydyeHnue KuCiIoT
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Conmu. Homenknarypa coneil. ®@u3MYECKHME UM XUMUYECKHE CBOMCTBA COJICH.
ITomyuyenue conen

I'eneTnueckas CBSI3b MEXYy KJIacCaMH HEOPraHUYECKUX COCTMHEHUN
XUMHYECKUH  OKCHEPUMEHT: KA4eCTBEHHOE  OMNpENENICHUE  COJICPIKaHUS
KHCTIOpOJIa B BO3JyXe, IMOIy4YeHHe, COOMpaHue, pacro3HaBaHHE U H3Yy4YCHHE
CBOWCTB KHCIIOpOJa, HAOJIOICHHE B3aUMOJICHCTBHS BEUIECTB C KUCIOPOJIOM M
YCIIOBUSI BO3HUKHOBEHHS W MpEKpalleHus ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3lilaMi OKCHJIOB ¥ OINKCaHHWE WX CBOWCTB, TIOJNydYeHUE, coOHupaHue,
pacrmo3HaBaHME€ W U3yYEHHE CBOMCTB BOJOpoJa (TOpeHHue), B3aHUMOJCICTBHE
Bojopoaa ¢ okcuaoMm meau(Il) (Bo3MOKHO MCTIOJIb30BaHUE BUACOMATEPUATIOB),
HaOmoeHue oOpa3loB BEHIECTB KOJIWYECTBOM 1 MOIb, HCCIEIOBaHHE
0COOCHHOCTEH  pacTBOPEHHUS BEIIECTB C PA3JIUYHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHOW MACCOBOM [J0JIEW PACTBOPEHHOIO
BELIECTBA, B3aUMOJEHCTBHE BOABI C MeTallaMu (HaTpueM U KaJbLUEM)
(BO3MOYKHO HCITIOJIb30BAHHUE BUJICOMATEPHAIIOB), ONPEIEIICHNE PACTBOPOB KUCIIOT
M ImeJo4Yell ¢ TOMONIbI0  HMHIWKATOPOB,  HWCCIEAOBaHHWE  OOpPa3IoB
HEOPraHMYECKUX BEIIECTB pAa3JIMYHBIX KIJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKM HWHJIUKATOPOB B pacTBOpax KHCIOT M WIEJOYeH, U3yUYeHUE
B3aumoeicTBus okcuaa meau(ll) ¢ pacTBopoM CEpHOW KHCIOTHI, KHCIOT C
MeTaJUIAMH, PEAKLUN HEUTpaau3aluy, OJy4eHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO MeTajlla JPYrMM M3 pacTBOpa COJIM, pELICHHE
AKCIIEPUMEHTANIbHBIX 3a/lady Mo Teme «BakHeine kiacchl HEOPraHUYECKHUX
COEIUHEHUIN

[Tepuoanueckuii 3akoH u [lepruoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB

H.N. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

[TepBbie MONMBITKY KIAaCCU(PUKALMU XUMUYECKUX 3JeMeHTOB. [loHaTue o rpynmnax
CXOJIHBIX 3JIEMEHTOB (ILEJOYHBIE M IIEJIOYHO3EMEJIbHbIE METAaJIbl, TraJOreHbI,
WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbhIE 0O0pa3yloT aM(OTEepHbIE OKCHUIBI U
TUAPOKCHIBI

[Tepuoanueckuii 3akoH. [lepuoauyueckas cucremMa XuMHUYECKUX dnemMeHToB ..
MenneneeBa. Koporkonepuoanas u anmuHHonepuoHast popmsl [lepuonnueckoit

cucrembl xumuueckux saeMeHToB [[.M. Mengeneesa. Ilepuoasl u rpymnmsl.
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1.2

@uU3MYECKUl CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB IME€pUOJAa U TIPYMIbI
AIIEMEHTA

Crpoenne atromoB. CocTaB aTroMHbIX sifep. M3orombl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JI0OUEeK aToMOB TepBbIX 20 XMMHYECKUX JIIEMEHTOB
[Tepuonnueckoit cucrembl .M. Menaeneea. XapaKTEepUCTHKA XHMHYECKOTO
3JIEMEHTA Mo ero nosuoxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena
3aKOHOMEPHOCTH WM3MEHEHMsI paJuyca aTOMOB XHMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynmaM U MEepUOJaM.
3nauenue [lepuoanueckoro 3akoHa u [lepmoanueckoil CUCTEMBI XMMHUYECKHX
AJIEMEHTOB I pa3BUTUS Hayku W npaktuku. (.M. MenneneeB — yd€Hblii U
IpaKJaHUuH

Xumnueckass cBsizb. KoBaneHTHass (MOJISIpHAsE W HEMOJISIpHAsl)  CBS3b.
DIEeKTPOOTPULATEILHOCTh XUMHUECKUX 3JIEMEHTOB. lloHHAas CBA3b

Crenenp okucienus. OKUCIUTEIHLHOBOCCTAHOBUTEINbHBIE peakiuu. [Ipoueccs
OKHCJIEHUS U BOCCTaHOBJIEHUSA. OKUCINTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH JKCIEPUMEHT: U3y4YeHHe OoOpa3loB BEIIECTB METANIOB U
HEMETAJUIOB, B3aMMOJICHCTBHE THJIPOKCHJA LHMHKA C pacTBOpamMu KHCIOT U
1IeJI0YeH, MPOBEJICHUE ONBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (rOpeHne, peakliuy pa3ioKeHHsl, COeIMHEHUS)

IIpoBepsieMbIi 3J1€MEHT COACPKAHUS
BemectBo u xumuueckas peakuus. Ilopropenune

[Tepnonnueckuit 3akoH. [lepuoguueckas cucrema XUMHYECKUX d1aeMeHToB JI.1.
MenpaeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB
XUMUYECKHX OJJIEMEHTOB MEPBBIX TPEX IMEPUOMNOB, KaJIHs, KalblUsl W HX
COCIMHEHUI B COOTBETCTBUU C IIOJIOKEHUEM OJJIEMEHTOB B Ilepuonnueckon
CHUCTEME U CTPOECHHUEM HX aTOMOB

CrpoeHne BellecTBa: BHJbl XHMHUYECKOM CBS3M. THIBI KPUCTAJUIMUECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUNINYECKON PEIIETKU U
BUJa XUMHUYECKOH cBs3u. Knaccupukanus 1 HOMEHKIATypa HEOpraHMYeCKHX

BEIIECTB (MEXAYHApPOJHAs] W TpUBUAIbHAs). XUMHUYECKUE CBOWCTBA BEINECTB,
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OTHOCAILMXCA K  pPa3au4yHbIM  KJlacCaM  HEOPraHWYeCKHX  COEJIMHEHMIA,
TreHETUYEeCKasl CBA3b HEOPraHNYECKUX BELIECTB

Knaccudukanus XUMHUECKUX PEaKIH M0 pa3IuyHbIM MpH3HAKaM (IO YUCIY U
COCTaBy YYACTBYIOIIMX B pEAaKIUU BEUIECTB, IO TEIUIOBOMY 3(QeKTy, Io
U3MEHEHUIO CTETeHeH OKHUCICHUS] XMMHUYECKHUX 3JI€MEHTOB, 110 00paTUMOCTH, IO
Y4aCTHIO KaTaauszaTopa). DK30- u SHIOTEPMUUYECKHE peakiuu,
TepMOXUMHUYECKUE YpaBHEHU. [IOHATHE O CKOPOCTH XUMUYECKON PeaKLUU
[TonsiTe 00 0OpaTHMBIX M HEOOPATHMBIX XUMHUYECKUX peaknusx. [loHsTtue o
TOMOTEHHBIX M T€TePOTreHHbIX peakuusx. [[oHATHEe 0O XMMHUUYECKOM paBHOBECHUH.
@akTophl, BIUAIOIIME Ha CKOPOCTb XUMHUYECKOW pEakUuud U TOJOKEHUE
XUMHUYECKOT'O PAaBHOBECHS

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxuuuy, AIIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakiuu.  CocTaBieHUE  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKLUUi € HCIOJIB30BAaHMEM METOAA
3JIEKTPOHHOIO OaslaHca

Teopust AEKTPOIIUTUYECKON NHUCCOLMALMU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHI.
Karnonbl, aHMOHbl. MeXaHu3M AUCCOLMAIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMHU
xuMH4eckoi cBsi3u. CremneHsb nucconuanuu. CHIBHBIC W CIa0bIe 3JEKTPOIHTHI.
Peakiuu moHHOro OOMeHa. YCIIOBHUS MPOTEKAHUS PEAKIM HMOHHOTO OOMEHa,
IIOJIHBIE W COKpalllEHHbIE WOHHBIE YypaBHEHMs peakiuil. CBONCTBAa KHUCIOT,
OCHOBaHMN W COJied B CBETE€ TPEICTABICHUA OO0 OSIEKTPOJUTHUECKOU
nuccounanuu. KauectBeHHble peakni Ha MOHBI. [loHsATHE O TMApPOIU3E Coeit
XWMHYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJACIAMHM KPUCTAUIMYECKUX
pPEIIETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HEMeTauioB (Tpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJIOpHAA HATPHsl); HMCCIEIOBAHWUE 3aBHCHMOCTHU
CKOPOCTH XUMHUYECKOW pEaKIUu OT BO3ACHCTBHS pa3IUYHBIX (DAKTOPOB;
UCCJIEOBAHUE  BJIEKTPONPOBOJHOCTHM  pacTBOPOB  BELIECTB,  Ipolecca
JUCCOIMAIMU  KHUCJIOT, Iueioyed u  cojied (BO3MOXKHO  HCIOJb30BAHHE
BUJICOMAaTEPHUANIOB); MPOBEICHHE OIbITOB, WJUIIOCTPUPYIOLUIUX  MPU3HAKH
MPOTEKaHUs peakluii HOHHOTO oOMeHa (0Opa3oBaHME OCajliKa, BBIACICHUE Ta3a,
o0Opa3oBaHHe BOJbl); OINbBITOB, WJUIIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, PeaKIMH PaszloKEHHUs, COCTUHCHHS);

pacrio3HaBaHUC HECOPraHMYCCKUX BCHICCTB C IMMOMOINBIO KAYCCTBCHHBIX peaKuHﬁ
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Ha MOHBI; pellIeHUE SKCIIePUMEHTAIbHbBIX 3a/1au
Hewmeramisl 1 mX coeMHEHUS

OOmiast  XapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHMsS  aTOMOB,
XapakTepHbIe cTereHn okucieHus. CTpoeHne U (pU3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOoreHoB. XHMMHUYECKME CBOWCTBA Ha IpUMeEpe XJopa
(B3anMozelicTBHE € MeTajllaMH, HEMETAJUIAMM, LIeJI04aMH). XJIOPOBOAOPO.
ConsiHas KMCJIOTa, XUMUYECKUE CBOMCTBa, MoyyeHHe, npuMeHeHue. [leiictBue
XJ0Opa M XJIOPOBOAOPOJA HAa OpPraHM3M 4YeJoBeKa. BakHelne XJIOpuabl U UX
HaXO0JKJECHUE B IPUPOJIE

OOmast xapakTepuctuka 531eMeHTOB VIA-rpymmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTEeNEeHH OkucieHus. CTpoeHue U (Qpu3nMuecKue CBOWCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOJa W Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN
KUCJIOpoa M cepbl. XUMHUYeckHe cBoHcTBa cepbl. CepoBOIOpOJ, CTPOECHHE,
¢usnyeckne M XUMUYecKHe CBoWcTBAa. OKCHIBI Cepbl Kak MpPECTaBUTEIN
KUCJIOTHBIX OKcuAOB. CepHasl KHCIOTa, (U3MUECKHE U XUMHUYECKHE CBOWCTBA
(oOmme Kak TpeACTaBUTENs Kiacca KUCIOT W crenuduyueckue). XUMHUYECKUe
peakiuy, JeKallue B OCHOBE IPOMBIIUICHHOTO CHoco0a MOIMy4eHUs CepHOU
kucinoTel. [Ipumenenue. Comu CepHOM KHUCIOTHI, KadyeCTBEHHAs peakius Ha
cynbdaT-uoH. HaxoxaeHue cepbl U €€ COCAMHEHUH B MPHUPOJE. XUMHYECKOE
3arps3HEHUE OKPYIKAIOMIEH Cpelbl COSAMHEHHSIMU Cepbl (KUCIOTHBIC O,
3arpsA3HEHUE BO3lyXa U BOJOEMOB), CIIOCOOBI €ro Mpel0TBPAILEHUS

OOmast xapakrtepucTuka 3yeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. A30T, paClIpOCTPAHEHUE B MPUPOJIE,
¢usnyeckue n XxuMu4yeckre coiictBa. KpyroBopot a3ora B mpupoje. AMMUAK,
ero (usnueckue M XMMUYECKHE CBOWCTBA, MojgydyeHHe U npumeHenue. Coun
aMMOHUSI, UX (U3UYECKHE U XUMUYECKHE CBOWCTBA, MpuMeHenue. Kauectsennas
peakiysi Ha MOHBbl aMMOHHMsI. A30THas KUCIIOTa, €€ IMOJydeHHe, (pU3NYecKue U
XMMHUYECKHE CBOiicTBa (0OIIME Kak TMpeICTaBUTENs Kjacca KHUCIOT U
cneuu¢puyeckue). lMcnonp3oBaHHE HUTPATOB M COJEH aMMOHHUS B KadecTBE
MUHEpAIbHBIX YyI0OpeHuil. XUMHUECKOe 3arps3HEHHUE OKpY’KaIoeH Cpessl
COCJMHEHUSIMHM a30Ta (KUCJIOTHBIE J0XKIW, 3arpsi3HEHHE BO3]yXa, MOYBBI U
BOJIOEMOB)

®dochop, amrorpornnbie Moaudukanuu ¢docdopa, GuU3NIECKUe U XUMUUYECKHE
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corictBa. Oxkcua dochopa(V) um  dochopnas xucimora, Qusnueckue u
XUMHUYECKHE CBOMCTBa, monydeHue. Mcmonmb3oBaHue ¢ocdaroB B KauecTBe
MUHEPATBHBIX YI0OpEHUN

OOmast xapaktepuctuka 5s1eMeHTOB I[VA-rpynmel. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapakTepHbIE CTENEHU OKHUCIEHHUS. YTJIepoj, aJJIOTPOIHBIE
MoIU(UKAIMK, PACIPOCTPAHCHWE B TMpHpPOJAe, (PU3UUECKHE W XUMHUYECCKHE
cBoiictBa. Ancop6uusi. Kpyrosopot yriepoaa B npupozae. OKCUABI yriaepoaa, ux
¢u3nueckne W XUMHYECKHE CBOWCTBA, JCWCTBHE HA IKUBBIC OPraHU3MBEI,
MOJlyuYeHUE U MPUMEHEHHE. DKOJIOTHYECKHUe MPOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yriaepona(lV); runore3a rnobGanbHOrO MNOTEIUICHHUS KIMMAaTa; MapHUKOBBIM
a¢dexT. YrompHas kucinoTa U e€ conu, ux GU3NYECKue U XMMHYECKHEe CBOMCTBA,
nojlyueHue W TpuMeHeHue. KadyecTBeHHas peaknuss Ha KapOOHAT-HOHEI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIUIEHHOCTH U CEJIHCKOM
XO3SICTBE

[lepBoHayasbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEJAMHEHUSIX
yriaepoga (MeTaH, 3TaH, ATHWJICH, AaleTHJIEH, 3TaHOJ, TJHUIEPHH, YKCyCHas
kuciora). Mx coctaB um xumuueckoe crpoenue. Ilonstue o Ouomormuecku
BaXHBIX BEIIECTBAX: KUPAX, OCIKAX, YIIIEBOJaX — U UX POJIH B )KH3HU YEIIOBEKA.
MarepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCAMHEHUN
Kpemuuii, ero ¢pusndeckrue 1 XMMUYECKHE CBOICTBA, MOMYyYCHUE U IPUMEHEHHE.
Coenunenus xpemHusi B mnpupoje. OOmue mnpeacTtaBieHuss 00 OKcuie
kpemuusA(IV) u xkpemaneBoil kucnore. CHUIMKATBI, UX HCIIOJIB30BaHHE B OBITY,
MEAMIIMHE, MPOMBINUICHHOCTH. BakHelliue CTpoOUTENbHbIE MaTepHalbl:
KepaMHKa, CTEKIIO, ILIEMEHT, OeTOoH, jkene300eroH. [Ipobmemsbl Oe3omacHOro
UCIIOJIb30BaHUS CTPOUTENbHBIX MaTepUaIoB B MOBCEAHEBHON KU3HU
XVUMUYECKUN SKCICPUMEHT: H3Y4YCHHE OOpa3I[0OB HEOPTaHWMYECKHUX BEIECTB,
CBOWCTB COJISTHOM KHCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHU-
WOHBI ¥ HAONIOACHWE MPU3HAKOB UX TMPOTEKAHHS, OMBITHI, OTPAKAIOIIUE
(u3nyeckre U XMMUYECKUE CBOICTBA TaJIOTEHOB U UX COEIMHEHUI (BO3MOXKHO
WCIIOJIb30BaHNUE BUJCOMATEPHANIOB); O3HAKOMIIEHHME C OO0pa3laMH XJIOPHIIOB
(ramoreHnioB); O3HAKOMJIEHHE C oOpasmaMu cepbl H €€ COeAMHEHUSIMU
(BO3MOXXKHO  HMCIONIB30BAaHWE BHAEOMATEPUANIOB); HAONIOACHHE TpoIecca

oOyriiMBaHUsl caxapa TOJl JEHCTBHEM KOHIEHTPUPOBAHHOW CEPHON KHCIIOTHI,
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U3y4YeHHE XMMHUYECKUX CBOMCTB Pa30aBIEHHOW CEpHOI KHUCIOTHI, MPOBEICHHE
Ka4eCTBEHHOW peakiuu Ha Ccyib(par-uoH U HaONIOJeHHe TpU3HaKa &
MPOTEKaHUs; 03HAKOMJIEHHE ¢ (PU3MYEeCKMMH CBOMCTBaMU a3oTa, pochopa u ux
COeMMHEHUH (BO3MOXKHO WCIOJL30BAaHUE BHICOMATEPHANIOB), OOpa3IamMu
a30THBIX U (pochopHBIX yIOOpeHuii; moayyeHue, coOupanue, pacro3HaBaHHE U
M3y4YeHUE CBOICTB aMMHaKa; MPOBEJICHHE KAueCTBEHHBIX pPEAKIUMH Ha HOH
aMmmMoHuss W (ocdhaT-MOH M U3yUyEeHHWE TPU3HAKOB HMX IMPOTEKaHMUS,
B3aUMOJICCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCIOTHI C MENbIO (BO3MOXHO
UCIIONb30BAaHUE BHJIEOMATEPUANIOB); H3Y4YCHHE MOJENed KPHUCTAUIMYECKUX
pemérok anMasa, rpadgura, QyuiepeHa; 03HaKOMJICHHE C MTPOLIECCOM aacopOIuu
PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM M yCTPOMCTBOM IMPOTHBOrasa;
nojryueHue, coOupanue, pacro3HaBaHUE U M3yUEHUE CBOMCTB yTIIEKUCIIOTO rasa;
pOBeJcHIE KaYeCTBEHHBIX pPeaKInii Ha KapOoHAT- U CHIIMKAT-UOHBI U U3yUYEHHE
NPU3HAKOB MX TMPOTEKAHUs; O3HAKOMJICHME C MPOAYKIHMEH CUIMKATHOU
IIPOMBINUIEHHOCTH; PEIICHHE SKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «Baxneimue
HEMETaJUIbl U UX COCTUHEHUS»

Mertamibl ¥ UX COEUHEHUS

OO01mas XxapakTepuCTHKa XUMUYIECKUX IJIEMEHTOB — METAJNIOB HA OCHOBAHHUH UX
nonoxkenusi B llepuonuueckoit cucreme Xumudeckux snaemeHTtoB JI.A.
MenpneneeBa u ctpoerusi aroMoB. CTpoeHHe MeTaioB. MeTalindeckas CBSI3b U
METaJuIMYecKass  KpUCTAJUIMYEcKas  pemeéTka.  ODIEKTPOXUMUYECKHM  psij
HaIpsKEHUH METAILIIOB

®dusnyueckue ¥ XUMHUECKHE CBOMCTBAa MeTauioB. OOIIMEe CHOCOOBI MOMYyUYEHUs
MeTaysioB. [loHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
koppo3un. CruiaBsl (CTallb, YyTYH, JOPATIOMUHNN, OpOH3a) M UX MPUMEHECHHE B
OBITY U IPOMBINIIICHHOCTH

[I{emounble MeTaybl: mosiokeHue B [lepmoanueckoil cucTteMe XHMHUYECKHX
aneMeHToB JI.1I. MeHneneeBa; CTpoeHHE MX aTOMOB; HAXOXKICHHUE B IMPUPOJE.
®dusnyueckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanwusi). OKCHIBI U
TUAPOKCUIIBI HaTpusi W Kanus. llpuMeHeHue IIeNOYHBIX METaIOB U UX
COCIMHEHUN

[llenoyHo3eMenbHBIE  METa/UIbl MarHuii W KaJbI[MA:  TOJIOKEHHUE B

[lepuoauueckoil cucreme xumudeckux snemeHToB [[.M1. MenneneeBa; ctpoeHue



3.5

3.6

3.7

4.1

4.2

4.3

UX aTOMOB; HaxoxAeHue B mnpupoje. dusnmyeckne M XUMHUYECKHE CBOMCTBA
MarHusi U Kaublus. Baxkuelinue coequHEHUs: KaiblUs (OKCUMA, THUIPOKCHUI,
conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHeHuUs

AmoMuHuil: nonoxenue B Ileprognueckoll cucreMe XHMHUYECKUX AJIEMEHTOB
JI.1. MeHnneneeBa; CTpoeHUE aToOMa; HaxoxkJaeHue B npupoje. dusmveckue u
XUMHUYECKHE CBOWCTBAa amiOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHIA U
TUAPOKCHU/IA aTFOMUHUS

Kene3o: nonmoxenue B Ilepuognyeckoil cucremMe XUMHUUEeCKUX 3yemeHToB J[.M.
MeHgeneeBa; CTpoeHUE aroMa; HaxoxaeHue B mnpuponae. Dusmyeckue u
XUMUYECKHE CBOMCTBa kejne3a. Okcuubl, ruapokcuabl u conu sxeneza(ll) u
xene3a(Ill), mx cocras, CBONCTBA U MOJTyUCHUE

XUMHUECKUH HKCTIEPUMEHT: 03HAKOMJICHHE ¢ 0Opa3laMHi METaJIOB M CILIABOB,
uX (U3NYECKUMHU CBOWCTBAMH; H3Y4YEHHE pE3YyJbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO MCHOJIB30BAHNE BHICOMATEPHAIIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS
OKCHJAa KajJblMsi U HaTpus C BOAOM  (BO3MOXHO  HCIOJb30BaHHUE
BUJICOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB ECTKOW BOJBI; MPOLIECCa TOPEHUs
kKesesza B KHCIopo/ie (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB); TPU3HAKOB
MPOTEKaHUsI KAYECTBEHHBIX PEaKUUi Ha HMOHBI (MarHusi, KaJbLMs, aTOMUHMUS,
nuHka, xene3a(ll) u xenesa(Ill), meau(Il); HabmromeHue U onMcaHue MPOIIECCOB
OKpalllMBaHUsl IUJJAMEHH HWOHAMU HATpus, Kajlud U Kaiblus (BO3MOXHO
UCIIOJB30BAaHUE BUJEOMATEPHANIOB); UCCIEOBaHHE aM(pOTEpPHBIX CBOMCTB
TUAPOKCHIA ATIOMHUHMS M THUAPOKCHAA LHUHKA; PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teme «BaxkHeilre MeTaIbl U UX COEIMHEHUS

XHMHMS U OKpyKaroas cpena

HoBbele matepuanbl 1 TexHosoruu. BemiectBa M MaTepuansl B MOBCEIHEBHOM
KU3HU 4YesoBeKa. XUMHMs U 30poBbe. bezomacHoe MCIonb30BaHUE BELIECTB U
XUMHUYECKHX peakuuil B ObITy. IlepBas momolns mpu XUMHUYECKUX OXKOrax M
OTPaBJICHUSIX

OCHOBBI 3KOJIOTHYECKOU TPAaMOTHOCTH. XUMHUUYECKOE 3arpsi3HEHUE OKPYKaroIIen
cpeast ITJAK. Ponp Xxumum B pemieHMH 3Kosorndeckux npobiem. [Ipupoanbie
WCTOYHHUKHU YTIEBOJOPOAOB (Yyrojb, MPUPOIHBIA Ta3, HEPThH), MPOIYKTH HX
nepepaboTKH, UX POJIb B OBITY M IPOMBIIICHHOCTH

XUMUYECKUN 3KCIEPUMEHT: M3yueHUe 00pa3lioB MaTepuajoB (CTEKJO, CIIABbI



MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)

MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA30OBAHUS

Kox
NpoBePsSIEMOro

TpeOOBaHUS
1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0230BOro
YPOBHSI OCBOEHHMSI OCHOBHO 00pa30BaTe/IbHOM MPOrPpaMMbl
OCHOBHOTI0 0011ero oopasopanusi Ha ocHose ®I'OC

IIpencraBnenue:

0 T[I03HABAa€MOCTH SBJIEHUH MPUPOJbI, TOHUMAHUE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHYECKON HayKd KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOWell KyJIbTyphl M MpPaKTHUYECKON
JESTEIbHOCTH 4YellOBEKa B YCJIOBHUAX COBPEMEHHOTO OOIIECTBA;
IMOHMMAaHHUE MECTAa XUMHUH CPEAN JPYTIUX €CCTCCTBCHHBIX HAYK

0 Hay4HBIX METOJIaX MO3HaHHWS, B TOM YHCIIE DKCIEPUMEHTAIbHBIX U
TCOPCTUUCCKHUX MCETOAax HUCCIICOOBAHUA BCIIICCTB n HN3YUCHUA
XUMHUYECKHUX PEAKIINil; YMEHUE UCIIOIb30BaTh MOACIH I OObSICHEHUS
CTPOCHHS aTOMOB U MOJIEKYT

0 cdepax npodeccHoHANTBHON NESTENBHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPECMCHHBIMHU TCXHOJIOTHAMH, OCHOBAHHBIMU Ha JOCTHKCHUAX
XUMHYECKON HayKd, YTO IMO3BOJIUT OOYYaIOIUMCS paccMaTpuBaTh
XUMUIO Kak cepy cBoelt Oymaymiei mpopecCuoHaIbHOU AeATeTbHOCTH
U c/IeTiaTh OCO3HAHHBIN BBHIOOP XUMHUH KaK MPO(UIBLHOTO MPeAMEeTa IpU
nepexo/ie Ha YPOBEHb CPEAHETO 00IIero 0opa3oBaHus

Bnagenune cucreMoil XMUMHYECKMX 3HAaHHM W yMEHHE MPUMEHATH
CUCTEMY XUMHUYCCKUX 3HaHHfI, KOTOpas BKIIIOYACT:

BaKHEHIINE XUMHYECKHE TOHATHS: XUMHUYECKUW DJJIEMEHT, aTOM,
MOJIEKYJa, BELIECTBO, MIPOCTOE U CJIOXKHOE BELIECTBO, OJHOPOAHAS U
HEOJIHOPO/HAs CMECh, OTHOCHUTENIbHbIE aTOMHAas M MOJICKYJIspHas
MacChl, KOJIMYECTBO BEIICCTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN

00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHME, COJIb (CpelIHssA), XHUMHUYECKas



2.2

23

3.1

3.2

33

peakiusi, peakluuud COCAMHEHUS, PEaKIHH pPA3JI0KEHUS, PpPEeaKInu
3aMeIlIeHus, peakiuu oOMeHa, TeryioBoi 3(ddekT peakuuu, 5K30- H
SHIOTEPMUYECKUE PEaKLUU, PacTBOP, MaccoBasl IO XUMHYECKOIO
AJIEMEHTA B COEMHEHUH, MaccoBasi J10JIs U MPOLIEHTHAs! KOHLEHTPALUs
BEIIECTBA B pacTBOPE, SAPO aToOMa, SJIEKTPOHHBIN CJI0W aToOMa, aTOMHAs
opbuTtanb, paadyc aroma, BaJCHTHOCTb, CTENEeHb OKUCIICHUS,
XUMHYECKas CBSI3b, DJIEKTPOOTPULIATENBHOCTb, MOJSIpHAS U HEMOJSpHAS
KOBAJICHTHAsl  CBsI3b, HMOHHAs  CBSi3b, METaUIMUECKash  CBS3b,
KpUCTAJTIMYECKasi pemérka (aromMHasi, HOHHAs, MeTaJUITMuecKas,
MOJIEKYJISIpHAsl), MOH, KAaTUOH, QHUOH, AJIEKTPOJIUT U HEDIEKTPOJIMT,
AIIEKTPOJIUTUYECKAsT AMCCOIMAIlMs, peakUUd HOHHOrOo OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  pEaKLuH, OKUCJIHUTENb U
BOCCTAaHOBUTENIb, OKHUCJICHHE M BOCCTAHOBJICHHE, AIJIEKTPOIIU3,
XMMHUYECKOE paBHOBecHE, OOpaTMMble W HEOOpaTHUMBIE pEaKLuH,
CKOpOCTh XMMMYECKOW peakiuu, Karaimuzarop, I[IJIK, xkoppo3us
METaJUIOB, CILJIaBbI

OCHOBOIIOJIATalOIIMe 3aKOHbl XHMHH: 3aKOH COXPAHEHHUS MAacCChl,
nepuoauyeckui 3akoH .M. MenneneeBa, 3akOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTaIpO

TEOpPUH XUMUU: aTOMHO-MOJIEKYJISIpHAS Teopus, TEeOpHUst
AIIEKTPOJIUTUYECKON JUCCOLUALIUU

Brnanenune ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKITFOUAIOILICH
yMEHHE MPaBUIbHO HCIIONb30BaTh U3YYEHHBIE BEIIECTBA U MaTEPHAIIbI
(B TOM uYHCIe MHUHEpAIbHBIE YAOOPEHHWs, METAUTbl ¥ CIUJIaBBI,
OPOAYKTHl MEepepadOTKU MPUPOJHBIX HCTOYHUKOB YTJIEBOIOPOIOB
(yrns, mpupomHOTO Ta3a, HepTH) B OBITY, CENBCKOM XO3SIICTBE, Ha
MIPOM3BOJICTBE U MOHUMAHUE 3HAYEHUS KUPOB, OCJIKOB, YIIEBOJOB JIf
OpraHu3Ma 4eJOBEKa; YMEHUE IMPOTHO3UPOBATH BIUSHUE BEILECTB U
XUMHYECKHX IPOIECCOB HAa OpPraHM3M YeJOBeKa M OKPYKAIOUIYIO
IIPUPOJIHYIO CpELy

YMEHHE HHTErpUpOBaTh XUMHUYECKHWE 3HAHUS CO 3HAHUSIMHU JIPYTHX
y4eOHBIX IPEAMETOB

HaJIMYUE OMbITa PabOTHI C Pa3IMYHBIMU UCTOYHUKAMH UH(POPMAIIH 110
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7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

XUMHHM (HayyHass ¥ Hay4HO-TIOMYJspHas JIUTEpaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIEHUBAaTh MH(OpPMAIMIO O BEIIEeCTBaX, HX
IPEBPALICHUSIX U IPAKTUYECKOM NPUMEHEHUH U YMEHHE HCII0JIb30BATh
e€ JUIs perieHus yueOHO-1103HABaTENbHbBIX 3a/1a4

BitaneHne ocHOBaMU TOHATUHHOTO amapaTa ¥ CUMBOJIMYECKOTO SI3bIKA
XUMHH I COCTaBieHHS (GOpMyJl HEOPraHMYEeCKHUX BEIIECTB,
YpPaBHEHUN  XMMHYECKHX  pEaKUWid;  OCHOBAMH  XHMHUYECKOU
HomeHkaTypbl (IUPAC u TpuBHanbHOIN)

YMeHne OOBSCHATH CBA3b IMOJIOKEHUS 3neMeHTa B Ilepuonmdeckoit
CUCTEME C UHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsii sjpa, o0Iee YHcio
AIIEKTPOHOB), pacIpeieseHHeM 3JEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOJIOB, KAJIUA U KaJIbLIHS
[IpeacraBinenue 0 NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX
AJIEMEHTOB (paauyc aToMa, 3JIEKTPOOTPHULATENbHOCTb), IMPOCTHIX H
CJIOKHBIX BELIECTB OT IOJIOKEHUs 3JIeMEeHTOB B Ilepmonnueckoi
CUCTEME (B MaJIbIX NEPUOJAX U IJIaBHBIX NOArPYIIax) U IEKTPOHHOIO
CTPOEHHMSI aTOMa

YMmenue kiaaccuuImpoBarh:

XUMHYECKHE IJIEMEHTHI

HEOPraHWYECKUE BEIIECTBA

XUMUYECKHE PEAKIINU

YMeHue onpeneirh:

BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, 3apsiji
HOHA

BHUJI XUMHYECKOW CBSI3M M THUI KPUCTAUIMYECKOW CTPYKTYphl B
COEIMHEHUSX

XapaKTep Cpelbl B BOAHBIX PACTBOpPaxX BELIECTB (KUCIOT, OCHOBAHU)
OKHUCJIUTEIb U BOCCTAHOBUTEIb

YMeHune xapakTepru3oBath (GU3MUECKUE U XUMUYECKUE CBOMCTBA:
IPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOJIOpOJ, rpadur, ammas,

KpeMHHi, a30T, ¢dochop, cepa, XJIOp, HATPUH, KaJIWA, MarHHM,



9.2

9.3

10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

KaJIbIIMH, aJTFOMHHHH, JKeJe30)

CJIOXHBIX BEIIECTB, B TOM YHCJIC UX BOJHBIX PACTBOPOB (BOAA, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOJI, OKCHUJIBI U TUAPOKCU B MeTallioB [-I1TA
rpymm, amomuHus, Meau (II), nunka, sxenmeza (II u III), oxcumsi
yriepona (I u IV), xpemuusa (IV), azora u dochopa (III u V), ceprr
(IV u VI), cepnucras, cepHas, a30THCTas, a3zoTHas, QochopHas,
yToJbHasI, KpEMHUEBAsI KUCIIOTa U X COJIN)

MPOTHO3MPOBATh W  XapaKTepU30BaTh  CBOMCTBA  BEUIECTB B
3aBHCHUMOCTH OT HMX COCTaBa U CTPOCHHS, NMPUMEHEHHE BEIIECTB B
3aBHCHMOCTH OT UX CBOWCTB, BO3MOXKHOCTHh MPOTEKAHUS XUMUYCCKUX
MIPEBpALICHUH B Pa3JIMYHBIX YCIOBUSIX

YMeHue COCTaBJIATh MOJICKYJISIPHBIC U HOHHBIC YPABHEHUS PEaKIUil, B
TOM YHUCJIE:

peakiuii HOHHOro OOMeHa

OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIIUi

WUTIOCTPUPYIONINX ~XUMHYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB
(Tpymim) HEOPraHMYECKHX BEIIECTB

MOJITBEPKTAOIIUX TCHETHYECKYIO B3aUMOCBSI3b MKy HUMU

YMeHue BBIYUCIATH (POBOAUTH PACUETHI):

OTHOCUTEIIHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOT'0 JIEMEHTA B COSIMHEHUH

MacCOBYIO JIOJIFO BEIIIECTBA B PacTBOPE,

KOJIMYECTBO BEILIECTBA M €T0 Maccy, 00beM Ira3oB

M0 YpaBHEHHUSIM XHMHUYECKUX pEaKIUd U HAXOJUTh KOJIUYECTBO
BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOIYyKTOB peakluu
Bnanenue (3HaHue 0CHOB):

OCHOBHBIMHM METOJIJaMU Hay4HOTO MO3HaHUs (HaOI0eHIE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3YUYCHUHU BEUIECTB M XUMUIECKUX
SBIICHUH; YMeHUE cPOPMYIUPOBATH NPOOIEMY U MPEAJIOKUTh MYTH €€
pelieHus

Oe3omacHOil pabOThl € XMMHUYECKMMHU BEIIECTBAMHU, XUMHUYECKON
MIOCY 101 1 J1aOOpaTOPHBIM 00OPYJOBAHUEM

npaBwiiaMu 0€30MacHOr0 oOpallleHusl ¢ BEIIECTBAMHU, MCIOIb3YEMBbIMU



13

13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8

B MOBCEJIHEBHOW JKM3HU, MIpaBUIaMHU MOBEJCHUS B IEIAX COepeKeHUs
3I0POBbSI W OKPY)KAIOWIEH NPUPOJHOM Cpeabl; NMOHUMAHHUE Bpeaa
(ormacHOCTH) BO3IEWCTBUS HA JKHUBBIE OPTraHU3MBI ONPEAEIEHHBIX
BEILIECTB, CMOCOOOB YMEHBIIEHUS M MPEJAOTBPAIICHUS HX BPEIHOTO
BO3JIEUCTBUS

Hannune npakTuyecknxX HaBBIKOB IJIAHUPOBAHUS M OCYILECTBIICHHUS
CIEAYIOINUX XUMUUYECKUX IKCIIEPUMEHTOB:

W3YYCHHE U ONUCaHNe (PU3NICCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE C
(bU3UYIEeCKUMU n XHUMHYCCKUMHU SIBIICHHUSIMU, OITBITHI,
WJUTIOCTPUPYIOIIME TPU3HAKU MPOTEKAHN XUMUYECKUX PEaKIUi
H3y4YeHHe CIOCO00B pa3/ieieHUs] cMecei

MOJYYECHHUE KUCIOPOJIa U U3YYEHUE €r0 CBOWCTB; MOJIYYEHHE BOJIOPOIA
Y U3yYE€HHUE €ro CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOrO Ta3a U U3y4YeHHUE €ro
CBOWCTB; MOJy4YEHUE aMMHUaKa U U3YYEHHE €T0 CBOMCTB
MPUTOTOBJICHUE PACTBOPOB C  OMNPEACIEHHOM MacCcoBOM  JoJiei
pPacTBOPEHHOTO BEIIECTBA

MIPUMEHEHUE WHJIUKATOPOB (;mrakmyca, METHJIOpaHKa u
¢denondranenna) Ans OmpeAeNeHUS XapaKTepa Cpedbl B pacTBOpax
KHUCJIOT U LIeJI0Uel

HCCIICIOBAHUE M OINMUCAHHE CBOWCTB HEOPraHMYECKHUX BELIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJEHCTBUS KUCIIOT C METaJNIAMH,
OKCHJAaMU  METaJUIOB,  pPACTBOPUMBIMH U HEPACTBOPUMBIMH
OCHOBAHMSIMHM, COJISIMHM; TIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO MeETajula JAPYrMM U3  pacTBOpa  COJIH;
uccaeaoBaHue aMm(OTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHHUS U IIMHKA
pelIeHre IKCIEePUMEHTAIbHbIX 3a7a4d 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHECHUIN»; «DIEKTPOJUTHYECKAS TUCCOLMALNY;
«Baxkneinne HeMeTaJUIBI M MX COCITUHEHHS»; «BakHeHIIe MeTallIbl
W UX COCTUHCHUS

XUMHUYECKHUE AKCIIEPUMEHTBI, WJUTIOCTPUPYIOIIUE MPU3HAKU
MPOTEKAHUsI PEaKIMii MOHHOTO OOMEHa; Ka4eCTBEHHBIC PEAKIMH Ha
MPUCYTCTBYIOIIME B BOAHBIX PACTBOpPaX HOHBL XJIOPHUI-, OpOMUI-,

noau-, cyisdar-, pocdar-, kKapOOHAT-, CHIIMKAT-AaHUOHBI, TUIPOKCHI-



HMOHBI, KATHOHBI AMMOHHUSI, MarHus, KajbIus, aJlOMUHHS, jKkene3a (2+)

u xkenesa (3+), menu (2+), nuHKa

14 YMeHue:

MPENCTaBIATh  PE3yJIbTaThl JKCIEPUMEHTa B (OpMe BBIBOJOB,
14.1 JI0Ka3aTeNnbCcTB, TpaUKOB U TaONMIl U BBIABIATH DMIHUPUYECKHE

3aKOHOMEPHOCTHU

YCTaHABIIMBATh CBSI3U MEXAY peaibHO HAOII0JaeMbIMU XUMHUYECKHUMHU
14.2 SIBJICHUSIMU U TIPOLIECCAMH, TPOUCXOIAIIMMHU B MAaKpO- U MUKPOMUDE,

00BACHATH IIPUYIUHBI MHOFOO6paSI/I5{ BCIICCTB

HEPEYEHD 3JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Koxa
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
IlepBoHaYaIbHBIE XUMUYECKHE ITOHATHUSA

YucTeie BemecTBa 1 cMecH. CIocoObI paszielieHus: CMecei

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE deMeHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIC BEIIESCTBA.

Xumudeckasi (hopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX AIeMEHTOB. CTerneHb
OKHCJICHUS

3aK0OH TOCTOSHCTBA cocTaBa BemecTB. OTHoOcUTEIbHAs AaToMHas Macca.
OTHOCUTENBHAs MOJIEKYIISIpHAs Macca. MaccoBas 10JIsT XMMHUYECKOTO JJIEMEHTA B
COeIMHCHUU

KonmnyectBo BemectBa. Mok, MomspHas macca. MonsipHblli 00BEM Ta30B.
B3anMocBs3b KOMYECTBA, MACCHI M YKCTIA CTPYKTYPHBIX €AMHUI] BEIIECTBA
®dusnueckue W XUMHUYECKHE SIBJICHUS. XUMHUYECKas peakius u e IMpU3HAKH.
3aK0OH COXpaHEHUsI MAaCChI BEIIECTB. XUMUYECKHUE YPaBHEHUS

ITepuoanueckuii 3akoH u [lepuoauueckas cucrema XuMHUECKUX 3yiemMeHToB JI. M.
MenneneeBa. CTpoeHue aTOMOB

Ilepuonnueckuii 3akoH. Ilepuoandeckas cucrteMa XuMuUueckux snemeHToB JI.M.

Menneneesa. [lepuoast u rpynnel. Ousndyeckuil CMbICI MOPSAKOBOIO HOMEpA,



2.2

2.3

3.1

3.2

4.1

4.2

4.3

4.4

4.5

4.6

HOMEPOB MepHO/Ia U TPYIIIbI dJIEMEHTA
Crpoenne atomoB. CoctaB aTOMHBIX siep. M3otomsl. Dnexktponbl. CTpoeHue
AIIEKTPOHHBIX  000J0YeK aTOMOB TepBbIX 20 XUMHYECKHX JJIEMEHTOB
ITepnoanueckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHX 3JEMEHTOB MEPBBIX TPEX
NMEepUOJIOB, Kayusl, Kaiublus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIHLHOCTH,
METAIJTNYECKUX U HEMETaJUIMYECKUX CBOMCTB) U MX COCAMHEHUN B COOTBETCTBUU
C TIOJIOKEHUEM 3JIEMEHTOB B [leprouyeckoit cuctemMe u CTpOEHHUEM UX aTOMOB
CtpoeHue BemiecTBa

Xumnueckass cBs3b. KoBasieHTHas (ToJisipHasl ¥ HENOJsIpHAsi)  CBS3b.
DONEeKTPOOTPULIATENIBHOCT ~ XMMHUYECKUX  DJIEMEHTOB. HNonnast  cBs3b.
Mertammueckas CBA3b

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHasl, WOHHAas, MeTaJuIMyecKas),
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTANIMYECKOM PEIIETKM M BUIA
XUMHUYECKOHU CBS3U

Baxueiie npeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnsl u  ux
coelMHeHus. MeTaibl U UX COeAMHEHUS

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHUI: OKCHUIOB
(coneobpa3syroiue: OCHOBHBIC, KUCJIIOTHBIE, aM(OTEPHBIC) U HECOIe00pasyromue;
OCHOBaHUHI (ménoumn 51 HEpacTBOPUMBIE OCHOBaHU); KHUCJIOT
(kucnopoacoaepkamue 1 OECKUCIOPOAHBIC, OJTHOOCHOBHBIE I MHOTOOCHOBHBIE);
coJiei (CpeAHUX U KHUCIIBIX )

Ou3nyeckue 1 XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETANIOB: BOJOPO/Ia,
XJIopa, KUCIOpO/a, cepsl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS

Ouznyeckue M XUMHUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB-METAIIOB: JIUTHS,
HATpUs, KaJusl, MarHUs ¥ KaJblUs, ATIOMUHUS, KeJe3a. DIEKTPOXUMUUYECKUN Psif
HanpsHKEHUH METAIIOB

DuU3NYECKUE U XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COEAMHEHHN HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMUAKa

du3nueckue U XMUMHUYECKUE CBOMCTBAa OKCHAOB HeMmeramuio: cepsl (IV, VI),
azorta(ll, IV, V), dochopa(lll, V), yrnepona(ll, 1V), kpemuusa(1V). Ilomyuenue
OKCHJIOB HEMETAIJIOB

Xumudeckue cBorcTBa okcuaoB: metawioB [A—IIIA rpynm, nmuaka, meau(Il) u
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xenesa(Il, IIT). ITomyuenue okcua0B METAIIIOB

XUMHYECKHE CBOMCTBA OCHOBAaHUU M aM(OTEpPHBIX THIPOKCUAOB (Ha MpuMepe
TUAPOKCUIOB  aJIOMUHUS, Keje3a, I[uHKa). [lomydyeHne ocHOBaHUU U
aM(pOTEPHBIX THIPOKCH]IOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHON, CEPOBOIOPOIAHOM,
CEePHHCTOM, CepHOH, a30THOH, QochopHOH, KpeMHHEBOH, yroiapHOW. OcoOble
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEpHOM M Aa30THOW KHCIIOT.
[Tonyuenune kucior

OO0mue XuMHYECKUE CBOMCTBA cpeHuX coiei. [Tomyuenue coei

[Tonyyenue, cobupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHaKa,
YTIIEKUCIIOTo ra3a B JIabopaTopuu

[TonyyeHnne amMMmHaka, CEpHOM M a30THOM KHCIOT B MpOMBIIUIEHHOCTH. OO0mue
CHocoObI OTYyUYEHUS] METAIIIOB

I'eneTndeckas CBA3b MEXKIY KJIACCAMHU HEOPraHUYECKUX COCIUHECHUN
XHUMHUYECKUE PEAKIUN

Knaccudukanus XUMAYECKHX PEAKIMNA 10 PA3IUYHbIM MPU3HAKAM: [0 YHUCITY U
COCTaBy Yy4YacCTBYIOIIMX B pEaklUWU BEUIECTB, MO TeIUIoBOMY 3(ddexTy, 1o
WU3MEHEHUIO CTENICHEW OKHUCIICHUSI XUMUYECKUX 3JIEMEHTOB

TennoBoii 3ppekT XUMUUIECKON peaKIMK, TEPMOXUMHYECKUE YpaBHEHUS. DK30- U
SHIOTEPMUYECKHE peaKkuu. TepMOXUMUYECKUE YPaBHEHUS
OKHMCIUTETPHOBOCCTAHOBUTEbHBIE peakinu. OKHCIUTEIN W BOCCTAaHOBUTEIH.
[lpomecchl  OKUCIEHMsI W BOCCTaHOBJEHHMS.  OJEKTPOHHBIM  OamaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUU

Teopus anexkTponuTudeckol auccounanuu. KatnoHsl, aHHOHBI. DIEKTPOIUTHI U
HeRNIeKTpoNuThl. CUIIbHBIE U clla0ble AJIeKTPOIUThL. CTeneHb AUCCOLUAINU
Peakumu moHHOrOo OoOMeHa. YCIIOBHSI NMPOTEKaHUS pPEaKUuil MOHHOro oOMeHa,
IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

X¥MHA U OKpYyXKarolas cpeaa

BemectBa m Mmarepuanbl B TIOBCEAHEBHOM JKM3HM 4elloBeKa. be3omacHoe
MCTIOJIb30BaHUE BEIIECTB U XUMHUECKUX peakiuii B Jaboparopuu u ObITy. [lepBas
IIOMOILIb [TPY XUMUYECKUX 0KOTaX U OTPABICHUAX

XHMHYECKOE 3arpsi3HEHUE OKPY KAIOILEH cpelpl (KUCIOTHBIE JOKIH, 3arpsi3HEHUE

MOYBBI, BO3AyXa M BOJOEMOB), crocoObl ero mnpenorspauieHus IIpenenbHas
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nomyctumasi koHueHtpauus BemectB (IIJJK). Ponp xumum B pemieHuun
DKOJIOTHUECKUX TMpobieM. YcuieHue napHUKoBOro sddekra, paspyuieHne
030HOBOTO CIIOSI

[Ipumenenne cepsl, a3ora, ¢ocdopa, yriepona, KpeMHHUS M X COCTUHEHUH B
OBITYy, MEIWIMHE, TPOMBIIUIEHHOCTH U CelIbCKOM Xo3siicTBe. [IpumeHeHue
METAJIOB W CIUIaBOB (CTallb, YYyTyH, MIOPATIOMUHUHN, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH WX coenuHeHuil. [oHsITHE 0 KOpPpO3UM METalIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[TpuponHble HMCTOYHHKHU YTJIEBOJOPOAOB (Yroib, HPHUPOIHBIN Tra3, HedTb),
MPOIYKTHI UX TiepepadboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH
[lepBoHayanbHble MOHATUS 00 OpraHMYECKHX BEUIECTBaX KAaK O COEJAMHEHUSIX
yriaepoga (MeTaH, 3TaH, OSTWIEH, aleTHJEH, A3TaHOJ, TJMIEPHH, YKCYyCHas
kucnora). lloHaTne o OMONOTMYECKH BaXKHBIX BEIECTBAX: JKHUpaX, OelKax,
YIIEBOAAX — M UX POJIH B KHU3HH YeJIOBEKA

Pacuérsr:

1o (opMysaM XUMUYECKHX COCAMHEHHH

Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YPAaBHCHHUAM

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






