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IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJ€Ha HAa OCHOBE TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMUsl, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe ¢eaepalbHONH pabdoueld MporpamMMel
BOCIHUTAHUA U C YYETOM KOHIIEMIIUU MPENoiaBaHusl y4eOHOro MpeamMeTa « XuMUsH»
B 00pa3oBarenbHbIX opranuzanusax Pocculickoit deneparum.

[Iporpamma mo xumum Aa€T TPENCTaBICHHUE O IENSIX, OOIIEH cTpareruu
oOyueHHs, BOCIUTAHUS M Pa3BUTUA OOyYalOUIMXCA CpPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBIMBAET o0si3aTenpHOe peIMETHOE COJIEpKaHUE,
IpelyCMaTpUBAET PACIPEACIICHHE €ro I0 KijaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM M TE€MaM MOpPOrpaMMbl MO XHUMHH, OINPEHENSET KOJIWYECTBEHHBIE U
Ka4€CTBEHHBIE XapaKTEPUCTUKHU COJIepKaHUs, PEKOMEHIYEMYIO
MOCJEAOBATEIBHOCTh ~ M3YYEHUS XHMHM C YYETOM  MEXKIPEOMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpollecca, BO3PACTHBIX
ocoOeHHOCTEH OOydJarommMXCsi, OMpPENesIeT BO3MOXHOCTH —TMpeaMeTra  JUis
peanuzanuu TPEOOBAHHWN K pe3ylbraTaM OCBOCHHS OCHOBHOUM 00pa3oBaTebHON
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHMsl, a Takxke TpeOOBaHUN K
pe3ynbraraMm o0y4YeHUss XMMUU Ha YPOBHE Ieiel U3ydeHus MpeIMeTa U OCHOBHBIX
BUJIOB y4€OHO-IIO3HABATEILHON JEATENbHOCTH OOYyYarolIerocsi MO OCBOEHUIO
y4eOHOTO COAEPKaHUSI.

3HaHWE XUMHUHU CIYKUT OCHOBOM mJisi (OPMHPOBAHUS MHUPOBO33PECHUS
o0yuaroIerocsi, €ro MpeacTaBlICHUl O MaTepUaIbHOM €IUHCTBE MHUPA, BAKHYIO
posib urpatorT GopMUpyeMble XMMHUEH MPEACTaBICHUS O B3aMMOIPEBPAICHUIX
SHEPruu U 00 HSBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX pElICHUs I100aTbHBIX
npo0jIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUECCTBA — CBHIPHEBOM, YHEPreTHUCCKOM,
MUIIEBON U SKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3yueHne xumuu:

cnocoOCTBYeT  pealu3aludyd  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
dbopMupoBaHUS KyJIbTYPBI TUIHOCTH, €€ 0011eH 1 QYHKITMOHATBPHONW TPaMOTHOCTH;

BHOCUT BKJIaJl B (DOpPMHUpPOBAHUE MBIIUICHUS W TBOPUYECKUX CIMOCOOHOCTEU
o0Oy4arolmuxcsi, HaBBIKOB HUX CAMOCTOSTENIbHOM Yy4eOHOW JIeATEeThHOCTH,
OKCIIEPUMEHTAJIHBIX W HCCJIEIOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCETHEBHOM )XKU3HU, TaK U B MPO(ECCUOHATBLHOMN JEATEIbHOCTH;

3HAKOMUT CO CHenu(PuKod HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIA/Ia HA €IMHCTBO MPUPOJBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH O00yYaroluXxcs;



CIIOCOOCTBYET bopMHUPOBAHUIO IIEHHOCTHOTO OTHOIIICHHS K
€CTECTBEHHO-HAYYHbIM 3HAaHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B
AKOJIOTUYECKOEe 00pa30BaHuE 00yUYarOIIUXCS.

JlanHbple HampaBiieHHsT B OOyYE€HHHM XHMHH OOECIEUYMBAIOTCS CHEUU(PUKON
colepkanusi  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCA  IEAaroru4ecKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMHUH Ha ONPEACIIEHHOM dTare e
pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOIIMMUCS CUCTEMbl NEPBOHAYAJIBHBIX MOHSITUNW XUMHUH, OCHOB
HEOPraHMYECKOM XHMHM M HEKOTOPBIX OTIEIbHBIX 3HAUUMbBIX IOHSTHUI
OpraHUY€CKON XUMUHU.

CtpykTypa comepKaHusi MPOTpaMMbl IO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CHCTEMHOIO mojaxoja K €€ m3ydeHuro. Colep:kaHue CKIIAIBIBAETCS U3 CUCTEMBI
MOHATUH O XMMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHSITUNA O XUMUYECKOU
peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHbl MO TMPUHIIUITY
MOCJIEAOBATEIBHOTO PA3BUTHUS 3HAHUK HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TMpEeICTaBICHUN 00 SICKTPOJMTHUYECKON JUCCOIMAIMA BEIIECTB B
pacTBOpax.

TeopeTnueckrne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIUPUUYECKH
MOJTYYEHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJTHOTO
YPOBHS K APYyTrOMY, BBIONHSSA (PyHKIIMKU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOXXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TOJTyYEHHUS U3yUaeMbIX
BEILICCTB.

OcBoeHne mporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (HDOPMHPOBAHUIO
IIPEACTABJIEHUS] O XUMUYECKOM COCTABIISIIOLIEH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM TMpPUPONBI, LIEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHUIO H
METO/laM TIO3HAaHWS B Hayke. V3ydeHue XUMHHM TMPOUCXOAUT C MPUBICUCHUEM
3HaHUW U3 paHee U3YyUYEHHBIX Y4YEOHbIX mpeaMeToB: «OKpyX AU MHPY,
«buomorus. 5—7 knacced» U «DuU3HKa. 7 KI1ace».

[Ipy wu3ydeHHMH XUMHUU TPOUCXOAUT (POPMUPOBAHHE 3HAHUA OCHOB
XUMUYECKOM HAyKH KakK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUECKOM
JEATeIbHOCTH 4YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaua y4eOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUHM CHUCTEMBI XMMHUYECKHX
3HAHUW — Ba)XXHEHINX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUUYCCKHUX IOJIOKCHUH,
JOCTYIHBIX 000OIIEHN MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNM K HayyHbIM METOJaM TIO3HAHUSA TIPU W3YYCHUH BEIIECTB W
XUMUYECKUX peaklvii, B OPMUPOBAHUMU U PA3BUTHUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHUH B Y4YeOHO-TIO3HABATEIBHOW W  y4eOHO-HCCIIEAOBATEIbCKOM
NEeSATENbHOCTH, OCBOCHHMU NpaBWil 0O€30MacHOro oOpalleHHs C BEUIECTBAMU B
ITOBCEHEBHOM KU3HMU.

[Ipu u3yyeHnrn XMMHUHU HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI Ba)KHOE
3HaYEHUE MPUOOPENN TaKUE LI, KaK:

— (opmupoBaHHE WHTEIICKTYalbHO pPAa3BUTOW JMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHHYECTBY, CaMOCTOSTEILHOMY NPUHATHIO PEIICHUH,
CIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;

—  HampaBIICHHOCTh OOyYeHHs Ha CHCTEeMaruyeckoe MpHOOIICHUE
o0Oyyaromuxcsi K CaMOCTOATEIbHON I03HABaTEebHON NEATEebHOCTH, HAyYHBIM
METO/aM TMO3HaHusA, (HOPMUPYIOIIUM MOTHBAIMIO U Pa3BUTHUE CHOCOOHOCTEH K
XUMUU;

— obecriedeHne yCaoBUM, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO 00yJIArOIIMHUCS
OMbITa Pa3HOOOpPA3HOW EATEIbHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTEHIIMI), MMEIOIINX yHHBEPCAIbHOE 3HAUCHUE st
pa3IMYHBIX BUAOB JCSITEIbHOCTH;

— (opmupoBanue oO0mel (QyHKIMOHATHLHOM U  €CTECTBEHHO-HAyYHOUN
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATH M OLEHUBATH SIBJICHUS
OKPY’KaIOIIEro MHpa, UCTONb3ys 3HAHHWS W ONBIT, TOJYYCHHBIC TPU W3yYECHUH
XUMUHU, TPUMEHATh WX MPU pEHICHUH MpoOJeM B TIOBCEAHEBHOW XKU3HH U
TPYAOBOU EATENBHOCTH;

— (¢opmupoBaHue y OOyyarOUMXCS TyYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAaHUSl I[IEHHOCTH XUMHUYECKUX 3HAHUM [JIs1 BBIPAOOTKH HKOJOTUYECKH
1EJeCO00Pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM [EATENIbHOCTH B UEISIX
COXPAHEHUSI CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOIHOUN CPEMBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEGHMs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQMIIsi U HANPABICHHOCTU JalbHEHIIEro
00y4eHUsI.

OOmiee 4nCIO YacoB, OTBEACHHBIX JUIS HW3YYECHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocrapiser 136 yacon: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHME OBYYEHMUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Poib XMMHM B KU3HM Y€JIOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemectBa. Du3nyeckue CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BeuiecTB. [loHsTHE O METOAAax MO3HAHUS B XUMHUHM. UHCThIE BEHIECTBA U CMECH.
CrocoOsI pa3aeneHus CMECEH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJBI XHUMHUYECKUX
aeMeHTOB. [IpocThIe U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Gpopmyia. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCHUTENbHAS aTroMHasg Macca. OTHOCUTENbHASA
MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMUYECKOTO AJIEMEHTA B COCIMHEHU .

KomnuectBo Bemectsa. Monbs. MonsipHas Macca. B3auMoCBs3b KOIMUYECTBA,
Macchl M 4YHUCJIa CTPYKTYpHBIX €IuHUIl BemecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3znuecKre U XUMMUYECKUE SIBJICHUSI. XUMHUUYECKas Peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHWs MacChl BEIIECTB. XUMHUYEeCKue ypaBHeHUs. Knaccudbuxarms
XUMUYECKUX PeaKiuid (COeIMHEeHUs, Pa3TI0KEHUs, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOM MOCY/I0HM, MpaBujaaMu paboOThl B J1abopaTopuu U
npuéMamMu oOpaiieHus: ¢ J1abopaToOpHbIM 000PYAOBaHUEM, U3YUYEHUE U OMHCAHUE
bu3nuecKkux CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIISCTB, HAOIIOICHUE
busnueckux (MJIaBleHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCALMs BOABI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJIECTBHE Mejia C KUCIOTOM) SIBJICHUM, HAOMI0JIeHuE U
ONMUCaHHWE MPU3HAKOB MNPOTEKAHUS XUMHUYECKUX peaklHil (pa3ioxkeHue caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM Oapwuisi, pa3ioKeHUEe TUIPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMojielicTBHE Xeme3a ¢ pacTBopoM conu meau (1),
U3y4YeHHEe CIOCOOOB pa3eieHus CMECEi: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE,
BEITIAPUBAHUE, TUCTUIUIAINS, XpoMaTorpadus, IpoBeIeHNE OUYNCTKH TTOBAPEHHON
comu, HaOMIONEHME W OMHCAaHWUE  PE3yJbTaTOB  NPOBEIACHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOZEIEH MOJEKYII
(IIapOCTEP>KHEBBIX).

BaxHeillne npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech ra3oB. CocrtaB Bo3ayxa. Kuciopong — 31€MEHT U IpocToe
BemiecTBO. HaxoxaeHue kuciopojga B mpupone, (PU3NUECKUe M XUMHUYECKUE
cBoiictBa (peakiuu rtopenus). Oxcuabl. [Ipumenenne xuciopona. CrocoObl
MOJIy4eHUs KHUCJIopoAa B Jiaboparopud U IpOMbIIUIEHHOCTU. KpyroBopor
KHciopoja B npupoje. O30H — aIoTpoIiHast MoJu(pUKaLUs KUCIOPOa.



TermmoBoit >PdeKkT XUMUYECKON peakiuu, TEPMOXHUMHUYECKHUE YpPaBHEHWS,
9K30- M DHAOTEPMHUUYECKHE peaklUuH. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHHUE MAPHUKOBOTO d(pdekTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »smemeHT m mpocrtoe BemecTtBo. Haxoxkaenwe Bomopona B
npupone, GU3MYECKHUEe ¥ XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE, CIOCOObI
nosryyeHus. Kucnotsl u conu.

Moutsipabiii 00bEM 1a30B. Pacy€Thl MO XUMUUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacepiieHHbIE M HEHACBINIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1 BeHlecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUSI.
Ponb pacTtBOpOB B Npupolie U B KU3HU 4yeiaoBeKka. KpyroBopoT Boabl B IPUPOLE.
3arpsi3HEHHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHenuit. Oxcuabl. Knaccuduxanus
OKCHJIOB:  coyieoOpasyrommue (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconeoOpazyomue. Homenkiarypa okcugoB. @Dusnyeckue W XUMHYECKHE
cBOMCTBa OKCUAOB. [lomyueHne okcuaoB.

OcHoBanus. Krnaccudpukanuss OCHOBaHMN: WMIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHui. PU3NYECKHME W XUMHUYECKHE CBOWMCTBA
ocHoBaHui. [lomyyeHne oCHOBaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucior. duszndeckue u
XHMHUYECKHE cBoMcTBa KuUCIOT. Pang aktuBHoctM MeTaioB H. H. bekerosa.
[Tony4yenue KUCIOT.

Conu. Homenknarypa coneil. dusndyeckne 1 XMMHUYECKHUE CBOMCTBA CONIE.
[Tonyuenue comei.

I'eHeTnueckas CBSI3b MEXKY KJIACCaMU HEOPTaHUYECKUX COECIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOPOAa B BO3AYXE, ITOIYUYEHHE,
coOupanue, pacro3HaBaHWE W W3YyYEHHWE CBOWMCTB KHUCJIOPOa, HaOIIOIEHUE
B3aUMOJICHCTBHUS BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHS U
npeKpalieHus ropeHust (moxkapa), O3HaKoMJIEHHE C oOpa3laMud OKCHUIOB H
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, pACIO3HABAaHUE W U3Yy4YCHUE
CBOMCTB BoJiopofa (ropeHue), B3aumonaeiictBue Bomopona ¢ okcuaom menu (II)
(BO3MOXKHO HCIIOJIb30BAHKME BUEOMATEPHAIOB), HaOMIONEeHNE 00pa3lloB BEIIECTB
KOJTMYECTBOM | MOJb, HCCleIOBaHUE OCOOCHHOCTEHW pPACTBOPEHMSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C OMNPENEIEHHOU
MAacCOBOM JOJIE pAaCTBOPEHHOIO BELIECCTBA, B3AaUMOACHCTBUE BOJBI C METANIaMU
(HatpueM U KanmblKeM) (BO3MOXHO  HCIIOJIb30BaHHE BHJIEOMATEpPHAJIOB),
UCCIIeIOBaHUE O0pa3IlOoB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaAOI0ZICHME U3MEHEHUsI OKPACKH MHAMKATOPOB B PACTBOpAX KUCIOT U IIEJIOYEH,



u3ydyeHre B3aumozeicTBus okcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KHCIIOT C METajUlaMH{, PEaKIUi HEUTpaau3aluu, NOJyYEeHUE HEpPaCTBOPUMBIX
OCHOBaHW, BBITECHCHUE OJHOIO METAJUIa APYTUM W3 PACTBOpA COJIM, PEIICHUE
SKCHEPUMEHTAIIBHBIX 3a7ad 1o Teme «BaxHeWmme KIacchl HEOPraHWYECKHUX
COCAMHEHUI».

HHepuonnyecknit 3akoH u lIlepumonuyeckass cucTeMa XUMHYECKHUX
yiemenToB JI. WU. MenngeneeBa. Crpoenne aroMoB. XMMHYECKAsl CBS3b.
OKHCIUTENTBbHO-BOCCTAHOBUTE/IbHbIE PeaKINH

[TepBbie MOMBITKA KIACCU(UKAIIMN XUMHUYECKUX dJIEMEHTOB. [loHsTHE O
IPyIIax CXOAHBIX 3JEMEHTOB (IUEJOYHbIE U IIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(POTEpHbIE OKCHUIbI
Y TUJPOKCUIBI.

[Tepunonnueckuit 3akoH. [leproanyueckas cucteMa XUMUYECKUX IEMEHTOB /1.
N. Menneneena. Koporkonepuoanas u nnmuHHoniepuoaaas popmel [lepuonmuaeckoit
cucreMbl xumuudeckux aemeHtoB J[. M. Menneneesa. Ilepuonbl W IpyIimsl.
DU3NYECKHUI CMBICII TOPSAIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U TPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snep. M3otonsl. OnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04YeK aTroMoB MepBbIX 20 XUMHYECKHX  DSJIEMEHTOB
[Tepunonnueckont cucremsl . M. MengeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nojoxeHuro B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSA paJuyca aroMOB XUMHUUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPyIIaM U MEPUOJIAM.

3nayenue [lepuonnueckoro 3akoHa u [lepuoguyeckoil CUCTEMbI XUMHYECKUX
JIEMEHTOB JUIA pa3BUTUS Hayku W npaktuku. [[. WM. MenneneeB — yd€HbId u
IpaKIaHHH.

Xumudeckass cBsi3b. KoBajieHTHass (TOJIsipHAss W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccsl okKciIeHUs U BOCCTaHOBIEHUSA. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3y4yeHrue oO0paslloB BEIIECTB METAVIOB W HEMETAIJIOB, B3aUMOJICUCTBUE
TUJIPOKCHIA IIMHKA C pacTBOPaMH KHCJIOT W IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUU
(ropeHue, peakiuy pa3aokKeHHUs, COSTUHEHNS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeAMETHBIX CBA3CH MPU WM3YUYEHUHM XUMHM B 8 Kjacce
OCYIIIECTBIISIETCSI 4Y€pe3 UCIOJb30BAHME KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
MIOHATUM, TAK U MOHATHUH, SABJISIOLIMXCS CUCTEMHBIMU IS OTACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKIIA.



OO0mume ecTeCTBEHHO-HAYYHbIC MOHSATHS: HAy4YHBIA (haKT, TUIOTE3a, TEOPHs,
3aKOH, aHalMW3, CHHTE3, Kiaccuukamusi, MEepUOJUYHOCTb, HaOIIONEeHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

dusnka: Marepusi, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOMBI, PAIMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUN 3aps]l, BEMIECTBO, TEJO,
00BEM, arperatHoe COCTOSTHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYHUHBI, €IUHUIIBI
U3MEpPEHUsI, KOCMOC, TIJIaHEeThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuHEpabl, TOPHBIE TOPOADI, MTOJE3HbIC
MCKOIIa€Mbl€, TOILIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BelecTBo U XUMHYeCKAsi peaKkuusi

[lepnonnueckuit 3axkoH. [leprnoanueckast cucrema XMUMHUYECKHUX IEMEHTOB /1.
N. MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, KalMsl, KaJIbIUA U HX
COCAMHEHN B COOTBETCTBUM C IIOJOKEHHEM »3leMeHTOB B Ilepuommueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelIeCcTBa: BUIbl XUMHUYECKOM CBA3U. THUIBI KPHUCTAIIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccuduxainys m HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XHMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IU4YHBIM KJaccaM HEOPTraHUYeCKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarus XuMuueckux peakiiuii Mo pa3indyHbIM MpU3HaKaM (TI0 YHUCITY
¥ COCTaBy YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIUIOBOMY 3(dekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XMMHUYECKUX AJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTHIO KaTajau3aropa). JK30- U SHIOTEPMUUECKUE PEaKIIMK, TEPMOXUMUUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopocTH xumudeckol peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX U TeTepOreHHBIX
peakuusx. [Tonsatue o karanuze. [lonaTne 0 xumMuyeckoM paBHOBecHHU. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XHMHUYECKOM pEakIuuh ¢ TMOJIOKEHUE XUMUUYECKOTO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OayiaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHOW  PEaKIIuHu. CocraBieHue  ypaBHEHHUU
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIUM €  HUCIOJIB30BAHMEM  METOJa
ANIEKTPOHHOTO OanaHca.



Teopus 3IEKTPOTUTUUECKON AUCCOUALNN. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Karnonsl, aHnoHsl. MexaHu3M [OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuuecko cBsa3u. CreneHpb nuccounauu. CUIbHBIC U CIIa0bIe JIEKTPOIUTHI.

Peakuuu monHoro ooMeHa. YCioBHSI MPOTEKAHUSI peaklMii HOHHOTO OOMEHa,
MOJIHbIE W COKpallléHHblE HWOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHMI U CcoJiedl B CBET€ TMPEACTaBICHUNA OO0 DIEKTPOIUTUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [loHsATHE O rHApOIU3E COJei.

Xumuueckuit IKChepumenm:

O3HAKOMJIEHUE C MOJECISAMHU KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEIIECTB — METAUIOB M HEMETaUIOB (rpadgura M ajiMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKivu
OT BO3JICUCTBUSA Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHHE DIIEKTPONPOBOAHOCTH
pacTBOpPOB BEWIECTB, NPOLECCAa AWCCOLMALMU KHUCIOT, WIENOYEN W COJEeU
(BO3MOXKHO  MCIOJIb30BAaHUE  BHUJEO MaTepualioB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPHU3HAKK  TMPOTEKAHHWS  peakiuii  HOHHOTO  OOMeHa
(oOpa3oBaHMe oOcajika, BbIACIICEHHE Ta3za, o00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pas3iokKEHUs, COCIUHEHUs), paClO3HABAaHUE HEOPTaHUUYECKUX
BEIIECTB C [OMOINBIO KAUECTBEHHBIX pPEAKIMWA HA HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/uibl M X COeIMHEHM S

OOmiass xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENneHu OKHcieHUs. CTpoeHue U (PU3MYECKHE CBOICTBA MPOCTHIX
BEIIECTB — TajOreHoB. XHMMHUYECKHME CBOWCTBA Ha I[pPUMEPE  XJIOpa
(B3aUMOJICMCTBUE C METallaMHM, HEMEeTalylaMH, IejodyaMu). XJIOPOBOAOPO/I.
ConsiHasg KucioTa, XMMUYECKUE CBOMCTBA, MOJYyYEHHE, NpUMEHEHHE. JlehcTBHE
XJOpa U XJOPOBOJOPOJa HAa OPraHU3M YeJOBeKa. BakHeWine XJIOpUIbl U HX
HAaXO0XJICHUE B PUPOJIE.

O6mias xapakrepucTtrka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrtpoeHue W (PU3MYECKUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIIUA KUCIOPOIa
U cepbl. XUMHYECKUE CBOWCTBA cepbl. CepoBOAOPOA, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKHe CBOMCTBA. OKCHUIIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qusuyeckrue ¢ XUMUYECKHE CBOMCTBa (00IIME Kak
NpEACTAaBUTEN Kjacca KUCIOT U crnenuduueckue). XUMUYECKHUE peakIuu,
JeXallue B OCHOBE MPOMBILUIEHHOIO CIOco0a TMOJYyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenune cepHoi KUca0Thl. CONMM CEpHOM KHCIIOTHI, KAY€CTBEHHAS peaKus Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COCAMHEHHN B TpHpone. XUMHUYECKOE



3arpsA3HEHUE OKPYKAIOUIEH Cpenbl COEAUHEHUSMHU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHUS.

OO6miast xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, pacHpOoCTpaHEHUE B MPUPOJIE,
busnueckue u XuMUIeckue cBoicTBa. KpyroBopot azora B mpupoze. AMMHUaK, ero
busnueckue U XMMUYECKUE CBOMCTBA, MOJlydeHue u npuMenenne. Coiau aMMOHUS,
ux puznueckre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakilus Ha
MOHBI aMMOHHA. A30THasi KHUCJIOTa, €€ MoiyuyeHue, GU3NYeCKue U XUMHUYECKHUe
CBOMCTBa (00mMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W ChernuduyuecKue).
Hcnonp3oBaHne HUTPATOB M COJEd aMMOHHMSI B Kauye€CTBE MHMHEPAIbHBIX
ynoOpeHui. XuMU4YeCKoe 3arpsi3sHeHUE OKPY>KaIoIIel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKAM, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOoEMOB). Docdop,
auiorponHbeie Momudukanuu (ocdopa, Puznueckue U XMUMUYECKUE CBOICTBA.
Okcun dochopa (V) m dochopHas kuciaora, (GU3MISCKHE H XUMHUYSCKHC
cBoiicTBa, monydeHue. lcnonb3oBanue ¢ocdaroB B KadecTBE MHUHEPATbHBIX
yI0OpEeHHUI.

O6mas xapakrepucthka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUW  OKHUCIEHHs.  YIIEpOA,  aJUIOTPOIIHbIE
MoMU(DUKAIMU, PACTIPOCTPAaHEHUE B TMpUPoAE, (U3UYECKHE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyroopot yrepona B mpupone. OKCuanl yriepona, ux
dbu3uYeckue W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKUBBIE OPraHU3MBI,
NOJlyYeHHE W NpPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHJIOM
yoiepona (IV), rumoresa rmo0ansHOTO MOTEIIICHUS KIIUMaTa, ITapHUKOBBIN 3(PQEKT.
VYronpHas kucimora U €€ Ccold, WX (PUINUYECKHE W XUMUYECKHE CBOMCTBA,
nojlyueHue M npuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHayanbHbIE MOHATUSI 00 OPraHUYECKUX BEIIECTBAX KAK O COSAUHEHHUSIX
yrmiepoaa (MeTaH, 3TaH, 3TUIEH, alleTUICH, TaHOJ, NIULEPUH, YKCYCHas KUCIIOTA).
[IpupoaHble HUCTOYHUKHU YIIEBOAOPOIOB (Yroib, HPUPOIHBIN Ta3, HeDTh),
OPOAYKTHl UX mnepepaboTku (OEH3MH), UX POJb B OBITY U NPOMBIILIEHHOCTH.
[TonsaTre 0 OMOTOrUUECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrlieBoJax — U UX
polin B KU3HM UeloBeKa. MarepuaibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHECHUM.

Kpemuuii, ero ¢usmyeckue M XUMUYECKHUE CBOMCTBA, IMOJYYEHUE U
npuMenenne. CoenuHeHuss KpemHus B mnpupone. OOuue mnpeacTaBieHus o0
okcuge kpemuus (IV) m xkpemMuueBoil kucnore. CUIUKATHI, UX WCIOIb30BAHUE B
ObITY, B MPOMBINUICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpobnemMbl Ge301acHOro HMCIOIb30BaHMS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOMN KU3HMU.

Xumuueckuii IKcnepumenm:

M3yYCHHE OOpa3IOB HEOPTAHMUYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCJIOTHI,
MPOBE/IEHNE KAaYECTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI W HAOIIONECHNUE MPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpaxaromue (HU3NYECKUe M XHUMHUYECKHUE CBOMNCTBA
rajoreHoB MW WX COCAMHEHUN (BO3MOXKHO HCMOJB30BaHUE BHUACOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJOPUIOB (TajJOT€HHUJIOB), O3HAKOMJICHUE C
oOpazmamMu ceppl U €€  COCQUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEpPHAIOB), HAOMIOMCHHE Tpollecca OOYITIMBAaHUS caxapa MOoJ JACUCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHUCIOTBl, M3y4YEHUE XUMHUYECKHX CBOICTB
pa30aBIeHHON CEpHOW KHUCJIOTHI, IIPOBEACHUE KaYeCTBEHHOM peakuuu Ha
cynb(dar-uoH U HaOIIOACHUE TMpU3HAKA €€ TMPOTEKaHUs, O3HAKOMJIEHUE C
dbusnueckuMu cBoMcTBaMH a3oTa, ¢dochopa W WX CoeAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHME  BHUJEOMATEpHAIOB), oOpasmamMu a30THBIX U (POCHOPHBIX
yaoOpeHull, moilydyeHue, coOMpaHHe, pacClO3HABAHME M M3yUYEHHUE CBOICTB
aMMHaKa, MpoBeJICHUE KAUeCTBEHHBIX pPeakIuii Ha MOH aMMOHUS U (ocdaT-uoH U
U3y4YEHUE TMPU3HAKOB HUX MPOTEKAHUS, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOMN
A30THOM KHCJIOTBI C MeIbl0 (BO3MOXXHO HCIIOJIb30BAHUE BHAEOMATEPUATIOB),
U3y4YCHHE MOJEJIe KPHUCTAUIMYECKUX pemeEToK anmasa, rpadura, QyiiepeHa,
O3HAKOMJIEHHE  C  TPOIECCOM  aJcopOIMuM  pPAacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHUBOrasza, MojiydeHue, coOupaHue,
pacmo3HaBaHWE W  M3YYEHHE CBOMCTB  YIIEKHCIONO Tra3a, IPOBEICHHUE
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U M3yYeHHE MPU3HAKOB UX
NPOTEKaHUs, O3HAKOMJIEHUE C TMPOAYKUMEH CUJIMKATHOW MPOMBILIJIEHHOCTH,
pelieHrne HKCIEPUMEHTAIbHBIX 3ajlad Mo TeMme «BakHeline HeMeTallIbl U HX
COCMHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO6mrast XxapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJNIOB HA OCHOBaHUU
ux TnonoxeHus B llepuoamueckor cucremMe XuMudyeckux siaemeHtoB I, .
MenpeneeBa u crtpoeHus aroMoB. CTpoeHHE METAIUIOB. MeTaimnueckas CBsI3b U
METAJNIMYECKass  KpUCTAUIMYECKass  PemI€TKa.  DJIEKTPOXUMUYECKUUA Pl
HANPsDKeHU MeTauioB. PU3NUecKue U XMMUYECKHUE CBOMCTBA MeTaiioB. O0rue
crocoObl MOdy4YeHuss MeTauioB. [loHSATHE O KOPpPO3UU METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBILIIEHHOCTH.

[llenounble MeTauibl: MOJOXKEHUE B llepmonnueckor cUCTEME XHUMUYECKHUX
anementoB JI. M. MennaeneeBa, CTpO€HHE HUX aTOMOB, HAXOXKICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbI U



TUAPOKCUABI Harpusi W Kanus. [IpuMeHeHue IIEeNOYHBIX METauvloB M HX
COEIMHEHUM.

IIlenoyHO3€MENBbHBIE METAMJIbl MarHMM MW KaJblMHA: TOJOXXEHHE B
[lepnopnueckoit cucreMe xumuueckux smeMeHToB [[. M. Menaeneesa, ctpoeHune
UX aTOMOB, HaXOXJeHue B npupojie. Pu3ndyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueimme coequHeHus Kaiblusl (OKCHUI, TUIPOKCHJ, COJIN).
XKéctkocTh BOMIBI M CIOCOOBI €€ YCTPAHEHMUS.

AJroMUHUH: TI0ON0XKEeHUE B lleproanyeckoil cucteMe XuMHIECKUX JIEMEHTOB
J. . Menneneesa, crpoeHne aroma, HaxOoKJIE€HHE B Ipupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aIfOMUHUS. AMDOTEpHBIE CBOMCTBAa OKCHA U THIPOKCHUIIA
AJTIOMUHUSL.

Keneso: nonoxxenue B [leprognueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB [1.
N. MengneneeBa, CTpoeHHME aroMa, HaxOXAeHHWEe B mpupone. Pusmyeckue u
XHMHYECKHE CBOMCTBA kele3a. OKCHIbI, TUAPOKCHIBI U comu xkene3a (I1) u xxenesa
(IIT), ux cocras, CBOMCTBA U MOTy4YECHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMd METa/UIOB M CIUIaBOB, UX (DU3NYECKUMHU
CBOMCTBaMH, H3yUYECHHE  PE3yJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAHKME BHJICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBHUS OKCHIA
KaJdbllid M HaTpus C BOAOH (BO3MOXKHO HCIIOJNB30BAaHUE BHUICOMATEPHUAIIOB),
HCCIIE/IOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCMOJB30BaHUE  BUJIEOMATEPHAIOB), MPU3HAKOB  IMPOTEKAHUS
Ka4ECTBEHHBIX PEaKI[Mii HAa MOHBI: MarHWs, KajblUs, allOMUHUS, [IUHKA, JKele3a
(I1) u xeneza (III), menu (II), HaGnroneHne U oNMUCaHUE MPOIECCOB OKPAIIMBAHMS
IUTAMEHU MOHAMU HATpUs, Kalusig M Kaiblus (BO3MOXXKHO HCIOJIb30BAHHE
BUJIEOMAaTEPHUAJIOB), UCClIeIoBaHre aM(pOTEPHBIX CBOMCTB TUIAPOKCHAA ATIOMUHUS
Y TUAPOKCHUJA IIMHKA, PEIICHUE SKCIEPUMEHTABHBIX 3a/1a4 0 TeMe «BakHeunmme
METAJIJIbI U UX COCTUHECHHUS.

XuMHuS M OKpPY:KaKIIAs cpeaa

BemectBa um marepuaiibl B MOBCEAHEBHOW KU3HM 4YeoBeKa. be3zomacHoe
UCIIOJIb30BaHKUE BEIIECTB U XMMHUYECKUX peakiuil B ObITy. [lepBas momoris npu
XUMHUYECKUX 0’KOTaX U OTPABJICHHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarouenh cpeanl (MpeaenbHas I0MyCTUMAast
KOHIIeHTpanus BemiecTs, ganee — [1/IK). Ponb xuMuu B perieHun SKOIOTHYECKUX
npooIieM.

Xumuueckuit IKcnepumenm:

U3y4eHHEe O0pa3lloB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJIOB, MOJMMEPHBIE
MaTepuasbl).

Mesxcnpeomemmnuie ceasu



Peanuzanuss MeXnpeAMETHbIX CBA3€d NpU H3yuyeHUU XUMHHM B 9 Kiacce
OCYILECTBIISIETC Yepe3 MCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYyYHbIX
NOHATUMN, TaK W TOHSITHIA, SBISIOUIMXCS CUCTEMHBIMU JJISI OTJCIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO1iue ecTecTBEHHO-HAy4HbIE TMOHSATHUS: Hay4dHbIM (DaKT, rumoresa, 3aKoH,
TEOpUs, aHaldu3, CHUHTE3, KiIacCuPUKalusi, TMEePUOJUYHOCTb, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJICIIMPOBaHNE, W3MEPEHHUEe, MOJEb, SBICHHUE, TMapHUKOBHIM
3¢ dekT, TeXHOIOT S, MaTEPUAIbI.

dusmka: martepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PaJUOAKTUBHOCTb, MOJEKYNA, 3JIEKTPUUYECKUN 3apsl, MNPOBOJHUKH,
NOJMYIPOBOJAHUKY, AUDIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPHUMOCTh, KpUCTAILITMYECKasl
peméTka, CruiaBbl, (PU3UYECKUE BEIWYUHBI, CIUHUIBI U3MEPEHHs, KOCMUYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: orocunTes, apixanue, Ouocdepa, sKocucTeMa, MHUHEPAIbHbBIE
yI0OpEeHUs, MUKPOIIIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIIbHbIC BELIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, ITOJIE3HBIE
MCKOIaeMbI€, TOTUTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTaTbl OCBOCHMSI MPOrPaMMbl OCHOBHOTO  OOIIETo
0o0pa3oBaHUs JOCTUTAIOTCA B XOAc¢ OOy4YeHHUsST XMMHUU B €IMHCTBE y4eOHOU U
BOCIUTATEJIbHOM JEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUNUCKUMU
COI[MOKYJBTYPHBIMA U JTyXOBHO-HPABCTBEHHBIMU II€EHHOCTSMH, MPUHATHIMH B
oOIecTBe NpaBWIaMH W HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT IIpolieccam
CaMONO3HAHUs1, CAMOPA3BUTHUS U COITMATN3ALINN 00yYarOIIUXCSI.

JIugyHOCTHBIE  pE3yAbTaThl  OTpPa)XalrOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI  CUCTEMOM  TMO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUd U
paclMpeHue onbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIC B YACTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAyyHOMY HACJIEIUI0, TOHUMAaHUS 3HAYEHUS XUMHUYECKONW HAayKh B KU3HU
COBPEMEHHOT0 OOIIeCTBa, CIIOCOOHOCTH BIAAETh TOCTOBEPHOW HMH(MOpManuei o
NEPEAOBBIX JOCTHKEHUSIX M OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIAX MEXKIMYHOCTHBIX
OTHOILICHUN B KOJUJIEKTUBE, KOMMYHHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEOBATENIbCKOM, TBOPUECKOM W JPYrUX  BHAAX
NEeSTEILHOCTH, TOTOBHOCTHM K Pa3sHOOOPAa3HOW COBMECTHOM AESTENBHOCTH MPH
BBITIOJIHCHUW y4E€OHBIX, I[103HABATEIbHBIX 3aJla4, BBIMOJHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUHU YYEOHBIX TPOCKTOB, CTPEMIICHUS! K B3aUMOIIOHUMAHUIO
M B3aUMOTIOMOIIIM B TIPOIleCCe OTOM Yy4eOHOW JesATEeIHbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TMOBEACHUE U TMOCTYNKH CBOMX TOBApHILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHUS MOCIEICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUA:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakiuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH M COCTaBJISIOIINE
OCHOBY JJIsl TIOHUMaHUsI CYIIHOCTH HAy4YHOW KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOABI, B3aMMOCBS3IX YEJIOBEKa C
MPUPOIHON CPEAOM, O POJIM XUMHUH B ITIO3HAHUU ITUX 3AKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAINPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUN MO
XUMHH, HEOOXOAUMBIE MJii OOBSICHCHHUS HAONIOIaeMbIX IPOIICCCOB U SIBICHUH,
M03HABATEIHHOM, MHMOPMAIMOHHOW M YWUTATEIbCKOW KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOW paboOThl € y4YeOHBIMM TEKCTAMH, CIPABOYHOM



JUTEPATypoOll, MOCTyMHBIMM TEXHUYECKUMH CpPEICTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEepeC K OOyYEeHHUI0O U IMO03HAHUIO, J0003HATEIHHOCTh, TOTOBHOCTH U
COCOOHOCTh K  CaMOOOpa30oBaHWIO, TMPOCKTHOM H  HMCCIEA0BATEIHCKOM
NESTENTHHOCTH, K OCO3HAHHOMY BBIOOPY HAmpaBIIEHHOCTH M YPOBHS OOy4deHUS B
JIaJIbHEUIIIEM;

4) gpopMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH KWU3HHU, OTBETCTBCHHOIO OTHOILICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KW3HU, OCO3ZHAHUE TOCIEICTBUNA WU
HEMPUATUE BPEAHBIX MPUBBIUEK (YHMOTPEOIICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHs),
HEOOXOAUMOCTH COONIONCHHUS TpaBWiI O€30MacHOCTH TMpU  OOpalieHuu C
XUMUYECKUMH BEIIECTBAMU B OBITY U pealIbHOU KU3HU;

5) Tpy1oBOro BOCIUTAHUSA:

WHTEPEC K MPAKTUYECKOMY M3YyUYCHHIO MPOPECCUil M TPyAa Pa3IMIHOTO POJIa,
YBAXEHUE K TPyAy W pe3yiabTaraM TpPYIOBOM AESTEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IMPUMEHEHUS TMPEIMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHJVMBUIYaJbHONU TPACKTOPUU MPOAOKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon mpoheCcCHoHaIbHON IeITSIIPHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb JIAITHPOBATHCS B TPOPECCHOHAIBHOM Ccpeie;

6) 3K0J10rM4YeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIeCOO0pa3HO€ OTHOIIEGHHE K TMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emlie, OCHOBE €€ CyIIeCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY U TICMXHUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHUS
npaBuil 6€30MaCHOTO MOBEACHUS MIPU PaboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYyaIUsX,
YIPOXKAKOIIUX 3I0POBBIO U KU3HHU JIFONICH;

CrIOCOOHOCTH TPUMEHSTHh 3HAHWS, MOJIy4aeMble MPU U3YUYECHUU XUMHH, IS
pelLIeHus 3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH IPUPOIHOU CPEIOH, ISl IOBBIIICHUS
YPOBHSI ~ DKOJIOTMUECKOM  KYJIBTYpbl, OCO3HaHMS IIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MpOoOJIeM M MyTel UX PEIICHHUS MOCPEIACTBOM METOIOB XHUMMUH,
3KOJIOTHYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAIbHOU IPAKTHUKE.

METAINPEAMETHBIE PE3VYJ/IBTATHBI

B cocraBe wMmeTanpenMETHBIX pe3yJIbTaTOB BBIACISAIOT 3HAYUMBbIC IS
dbopMUpOBaHUS MUPOBO33PEHHUS OOIIIEHAYYHbIE TOHATHS (3aKOH, TEOPHS, IPUHIINII,
runore3a, (akT, CUCTeMa, WPOIECC, OSKCIEPUMEHT U JIPYroe.), KOTOphIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax U IMO3BOJSIOT Ha
OCHOBE 3HAaHMH W3 ATHUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHUE O IIEJI0CTHOU



HAy4YHOU KapTHHE MHpA, U YHUBEpCaIbHbIC YueOHbIC AEUCTBUS (I03HABATEILHEIE,
KOMMYHUKATUBHbBIC, PErYISTUBHBIE), KOTOpbIE 00ECneunBalOT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSTEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE y4eOHbIE JeiicTBUS

Ba3oBble Jornueckue JelcTBUA:

YMEHHUS HCTOJB30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKPhIBATh CMBICT XUMHUYECKHX TMOHATHH (BBIACIATh WX XapaKTepHBIC
PU3HAKY, YCTAHABIWBATh B3aMMOCBS3b C JIPYTUMHU TOHSATHUSMH), HUCIIOIH30BAThH
MOHATHS IS OOBSICHEHUS! OT/AENbHBIX (DaKTOB M SBJICHUN, BRIOWPATh OCHOBAHUS U
KPUTEPUHN IJIs1 KJIACCU(DUKAIMU XUMUYECKHX BEIIECTB U XMMHUUYECKUX pPEAKIUH,
yCTaHABJIMBaTh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMHU HW3Y4YeHUS,
CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, JEAYKTUBHbBIC, 110 aHAJIOTUN),
JIeaTh BHIBOMIBI M 3aKITFOUEHUS;

yMEHHE TMPUMEHATh B TPOIECCE TMO3HAHUA TOHATHS (NIPEAMETHBIE W
MeTarnpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBBIBATh IIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIbHBIC TPEICTaBICHUS —
XUMUYECKUNM 3HAK (CHUMBOJI DJIEMEHTAa), XUMHUYecKas ¢GopMmyna U ypaBHEHUE
XUMUYECKOW PEaKIMK — MPHU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a/1a4, C YUYETOM
ATUX MOJEIBbHBIX TMPEJACTABICHUI BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHbIE
NPU3HAKK M3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECCTB U XUMHUYCCKUX PEAKIUH,
BBISIBIIITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIICICTBEHHBIE CBSI3M U
MPOTUBOPEYUS B U3yUYaEMbIX MPOIECCaX U SIBICHUSX.

ba3zoBble uccienoBare/ibCKue 1eicTBUA:

YMEHHUE HCIONb30BaTh IMOCTABIECHHBIE BOMPOCHl B KAye€CTBE HMHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAUECTBE OCHOBBI JJIs1 (DOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpPUOOPETeHNE ONbITa IO TUIAHUPOBAHUIO, OpPraHWU3allMd W TIPOBEICHUIO
YUYCHMUECKUX OKCIEPUMEHTOB, yMEHHE HaONonaTh 3a XOJAOM IpoIlecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibrar, (OpMyJIUpOBaTh 0O0OOIICHUS U
BBIBOJIBI 110 pe3y/ibTaTaM MPOBEAEHHOTO ONBITA, UCCIICIOBAHUS, COCTABIISITh OTYET
0 MpoJIeJIaHHOM padore.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATH M MHTEPIPETUPOBATH WHOOPMAIIHIO
Pa3JIMUHBIX BUJOB U (POPM MPEJICTABICHUS, TTOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4YHO-TIOMYJISIpHAST ~ JINTEpaTypa XUMHUUYECKOTO COJACpPKaHUS, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIEHWBATh NPOTUBOPECUUBYIO H
HEJ0CTOBEPHYIO MH(HOPMAIIHIO;



YMEHHUE NPUMEHATh PA3NIUYHBbIE METOJbl M 3aIpOChl IpU MOUCKE U OTOOpE
UH(GOPMALIMM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOMUMBIX JUIsl BBIOJIHEHHUS
y4eOHbIX M MO3HABaTEJIbHBIX 33J1a4 ONpPEAEIEHHOTO TUIIA, MPUOOPETEHUE OIbITA B
o0acTi  MCMONIb30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIBTYPON aKTUBHOT'O HUCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (pOpMy IpencTaBieHus HHGOpMALUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMU CXEMaMH, JUarpaMMami,
OpyruMu popMaMu rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE HCIONb30BaTh M aHaJU3UpOBaTh B Mpolecce y4yeOHOW u
UCCIIEZIOBATENIbCKOM /1EATEeIbHOCTH MH(OPMALIMIO O BIUSHUHU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SUCTBA M TPAHCIIOPTa HAa COCTOSTHUE OKPYXAIOLIEH MPUPOTHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHUBEPCaIbHbIEe YUeOHbIe 1eliCTBUS:

YMEHHUS 3a/laBaThb BOINPOCHl (B XoA€ Juaiora U (Wiau) AMCKYCCHUH) TIO
CYLIECTBY  OOCyXk/JaeMoil  TeMmbl, (OPMYJIUPOBATH  CBOM  IPEAJIOKECHUS
OTHOCUTEJIFHO BBIMOJTHEHUS MPEJIOKEHHON 3a/1a4H;

YMEHHUS  TNPEACTAaBIATh  MOJYYEHHBbIE  Pe3yabTaTbl  MO3HABaTEIbHOU
NESATENbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; Jelarb M[pPe3eHTALUI0
PE3yAbTaTOB BBINIOJHEHHUS] XUMHUYECKOTO 3KCIepUMeEHTa (71a00paTOpHOrO OIbITa,
1abopaTropHOi pabOThI 1O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

yMEHUS Y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHOM M  MCCIIENOBATEbCKOM  JESATENbHOCTH  NPHU  pPELICHUHU
BO3HUKAIOIIUX MpPOOIeM Ha OCHOBE yué€Ta OOIIMX HHTEPECOB M COTIIACOBAHMS
no3unuit (oocyxaeHusi, oOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAWHAIUS
COBMECTHBIX JICUCTBMI, OIpENeNeHne KpPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJTHEHHOM pa0oThI U ApYyTHE).

PeryasiTuBHbIC YHUBepPcaJbHbIEe YUeOHbIe 1elCTBUA:

YMEHUE CaMOCTOATENIbHO ONPENENSATh LENH JEITEbHOCTH, IJIaHUPOBATH,
OCYLIECTBIIATh, KOHTPOJMPOBATh U IPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOKO
JeSATeIbHOCTh, BEIOMpaTh Hanbosee 3PpGeKTUBHBIC CIIOCOOBI PEIICHUsT YUeOHBIX U
NO3HABATENIbHBIX 33Ja4, CaMOCTOSATEIBHO COCTABIATh WIM KOPPEKTUPOBATH
NPEMIOKEHHBIM  AJITOPUTM  JIEWCTBUA TPHU BBINOJHEHWM 33JaHUM C Y4ETOM
MOJYYEHHUs] HOBBIX 3HAHUM 00 M3ydaeMblX OObEKTaX — BEIIECTBAX U PEaKLHUsX,
OIICHUBATh COOTBETCTBHUE TMOJYUYEHHOTO pe3yJibTaTa 3asBICHHOW eI, yYMEHHE
UCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MPEeAJiaraeMble B YCJIOBUU 3aJJaHUH.

MPEJMETHBIE PE3YJ/IBTATbI

B coctaBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTeIbHOIO
COJIEp’KaHMsI, YCTAaHOBIIGHHOTO JaHHOW (enmepanbHON paboyeil mporpaMMonu,
BBIJICTIIIOT: OCBOGHHBIE OOYYAIONIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



nercTBui, cnenuduueckue A IpeAMETHOH oOmacth  «XUMUS», BHJBI
NEATEIbHOCTH IO  IOJIYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHBIC Pe3yabTaThl HA 6a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y OOYJAIOITUXCS YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHUI: aroM, MOJIEKYIIa,
XUMHUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMEChH
(omHOpOAHAS U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi JI0JII XMMHYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTA, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIHOCTh, CTEIECHBb
OKHCIICHUs, XMUMHUYECKash peakius, Kiaccuukamus peaxkiuid: peaxiuu
COCIMHEHUS, PEaKUUH PA3JOKEHUs, PEaKIUU 3aMElICHUs, PEaKIuu
oOMeHa, 9K30- U SHIOTEPMHUYECCKHUE PEAKIINHU, TeTUIOBOUN 3((EKT peakinu,
AJIPO aToMa, AEKTPOHHBIN CII0M aroMa, aTOMHas OpOUTallb, pPaInyC aroma,
XUMHUYECKasl CBSI3b, MOJISIPHAS WM HEMOJSIPHAs KOBAJICHTHAs CBSI3b, HOHHAs
CBS3b, WOH, KaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJs BeIleCTBa
(IpolieHTHasi KOHIIEHTpAlIKsI) B paCTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
NPUMEHSTH 3TH NOHATHUS MIPU ONUCAHUM BEUIECTB U UX MPEBPALLICHUI;

e UCIMOJB30BaTh XHUMHYECKYID CHUMBOJMKY JUIsI COCTaBJICHHUS (PopMyl
BEILIECTB M YPABHEHUN XUMHUYECKUX PEAKIINIM;

e OMPENCIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKHCIIGHUS  DJIEMEHTOB B  OWHApHBIX  COCIMHEHMSIX,
NPUHAJIEXKHOCTh BEIMIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBaJICHTHass W HWOHHAas) B
HEOPTaHUYECKUX COCIUHECHUSX;

e packpeiBarb cMmbica Ilepuomnueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE MEPUOANYECKON 3aBUCHMOCTU CBOICTB
XUMHYECKUX JJIEMEHTOB OT MX mojiokeHus B [lepuoamueckoil cucreme,
3aKOHOB  COXPAaHEHUsT MacChl  BEIECTB, IIOCTOSTHCTBA  COCTaBa,
aTOMHO-MOJICKYJISIPHOTO YU€HHUSI, 3aKOHa ABOTaJIpo;

e OMHUCHIBATH M XapaKTepu3oBaTh TabMuuHyro ¢opmy Ilepuogmaeckon
CUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: pa3jIiMyarTh TMOHATUS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», Mansie u
OoJbllIe TEPUOAbl, COOTHOCHUTH OOO3HAUCHHS, KOTOpPHIE HMMEIOTCS B
tabmue «llepuoamdeckass cucrema Xumudeckux odnementoB JI. U.
MeHeneeBa» € YHUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj siApa, o0IIee YUCIIO JIEKTPOHOB
U pacrpeiesieHue UX 10 AMEKTPOHHBIM CIIOSIM);

e KJIacCU(UIMPOBATh XUMUYECKUE DJIEMEHThI, HECOPraHUYECKHE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIY U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIIECTB, MO TETUIOBOMY D (DEKTY);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOATBEPIK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

e IIPOTHO3UPOBATH CBOMCTBA BEILIECCTB B 3aBUCUMOCTHU OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TIPOTEKAaHWS XHWMHYECKHX [MPEBpAICHUN B
Pa3NUYHBIX YCIOBUSAX;

e BBIUUCIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJI0 XHMHUYECKOTO JJieMeHTa 1o (opmyie COeIUHECHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpPE, MNPOBOAUTH PACUYETHI IO
YPABHEHHUIO XUMUYECKOW PEAKIUU;

e IPUMEHSTH OCHOBHBIE ONEpPAlMK MBICIUTEIILHON JEATEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, 000OIIeHHE, CUCTEMaTU3aluIo, Kiaccu(ukaluio,
BBISIBJICHUE MPUYUHHO-CIICJACTBCHHBIX CBS3€H — JJIl M3Y4YEHUSI CBOMICTB
BEIIECTB M XUMHUYECKUX PpEAKLHM, €CTECTBEHHO-HAYyYHBIE METObI
NO3HAHUS — HaONIoIeHUEe, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ),

e (ClIEIOBaTh  IpaBWiIaM  MOJIb30BAHUS  XMUMHUYECKOM  MOCYyAOM U
nabopatopHbiM 00OpyIOBAaHWEM, a TaKXKe TMpaBWiIaM OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH IO BBIIOJHEHHUIO
7a00paTOpPHBIX XMMHYECKUX OIBITOB M0 TOJYYCHHI0O U COOHUPaHUIO
razoo0pa3HbIX BelEeCTB (BOAOpPOAA M KHUCJIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JOJIEM pACTBOPEHHOTO BEIIECTBA,
IJITAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  DKCIEPUMEHTHl 0
pacro3HaBaHUIO PACTBOPOB LIEIOYEH M KUCIOT C MOMOUIBIO UHIUKATOPOB
(makmyc, heHondTaenH, METUIIOPAHXK U JIPYTHE).

K koHIity 00yueHus B 9 kjacce mpeIMETHBIE Pe3y/IbTaThl HA 0A30BOM YpOBHE

JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y OOYJAIOITUXCS YMEHUI:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHITUH: XUMUYECKUU
AIIEMEHT, aTOM, MOJIEKyJia, HMOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJICHTHOCTh, DJJEKTPOOTPHUIATEILHOCTh, CTEICHb
OKHCJICHUSI, XUMHUECKasi peaKIys, XUMUUECKasl CBsI3b, TEIJIOBOM 3 deKT
peakuuu, MOJib,  MOJSIPHBIM  00BbEM,  pacTBOp,  DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT IUCCOLMALINS, PEAKIUH HOHHOTO
oOMeHa, KaraiuM3arop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble U



HeoOpaTHMble PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTEIb, OKUCJIEHME W  BOCCTAHOBIICHHE,
ayuioTponusi, aMpOTepHOCTh, XUMHUYECKasl CBsI3b (KOBaJ€HTHAs, MOHHAS,
METAJUINYECKas), KpUCTAUIMYECKasi pelIETKa, KOPpPO3Hsl METAIIOB,
CIUIaBbl, CKOPOCTh XUMHUUYECKOM pEaKUUH, MPEAeabHO JOMyCTUMAs
koHueHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX TOHSATHUA H
MPUMEHSThH ATU TOHATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPAICHU;
WCIOIb30BaTh XMMHUYECKYI0 CHMBOJIMKY I COCTaBiieHHs (Hopmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINM;

ONPENIEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSX Pa3IMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONpEAENIEHHOMY KJIAcCy COEOUHEHUN Mo (QopMyaaM, BHA XHUMHYECKOU
CBA3M (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsij MOHA MO0 XUMHUYECKOW (opmyle, Xapakrep cpeibl B
BOJIHBIX PAacTBOpPax HEOPraHMYECKHX COCIWHEHUH, TUIT KPUCTAJUIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA,

packpeiBath cMmbichn Ilepuonnueckoro 3akona JI. U. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATh M XapaKTEPU30BAThH
Tabnuunyo Qgopmy Illepuonnueckoil CUCTEMBI XUMUYECKHX SJIEMEHTOB:
paziuuarh TOHSTHS «IJIaBHas mnoarpynmna (A-rpynma)y U «mnododyHas
noarpynna (b-rpynma)», wmanble u OOJbIIME TEPUONBI, COOTHOCHUTh
0003HA4YCHMS, KOTOpPhIE HWMEIOTCS B TMEPUOAUYECKOM Tabmwie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMHU  CTPOCHUSI  aTOMOB  XHUMHUYECKUX
AJIIEMEHTOB (COCTaB M 3apsij sApa, o0OIlee 4YUCIO DJIEKTPOHOB H
pacrpefiefieHue HMX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHSATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIIEMEHTOB M MX COCIUHCHUI B
npeAenax MajblX MEePUOIOB U IJIABHBIX MOATPYIN C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHU(PUISCKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKIasi OIMUCAHUE
MpUMepaMHy MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

COCTaBIIITh YPABHEHUS DJIEKTPOJMTHYECKONM JUCCOLMALMM  KHUCIIOT,
HIEJIOYEN U COJIEH, MTOIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIMil HOHHOTO



oOMeHa, YypaBHCHHs pEakKIWi, TOATBEPKIAAOIINX CYIIECTBOBAHHE
TEHETUICCKON CBSI3M MEX/Iy BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca 3THX PEaKIni;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHUS XHMHUYSCKHX MPEBPAIICHUN B pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCUTEIIbHYIO MOJICKY/ISIPHYIO i MOJISIPHYO MacChl BEIIECTB,
MacCOBYIO JIONIO XHMHYECKOTO »JJeMEHTa Mo (opmyrne CoenuHeHUs,
MacCOBYIO [IOJII0 BEIIeCTBA B PAaCTBOPE, MPOBOAWTH PACUYETHI IO
YPaBHEHUIO XMMHYECKOHN peaKIlnu;

coOronaTh MpaBwiIa MOJIb30BAHUS XUMHYECKON TTOCYIO0N U JJabOpaTOPHBIM
obopynoBaHuEM, a TakXKe IpaBujia oOpalleHusi C BelIeCTBaMU B
COOTBETCTBHM C HWHCTPYKIHUSMH TI0 BBINIOJHCHHUIO JIAOOPATOPHBIX
XAMHYECKUX OIBITOB 110 TOJYyYEHUI0O H COOMpaHHWIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YITIEKUCIIOTO Ta3a);

MPOBOAUTh  PEAKIWUH,  TOATBEPXKIAIONINE  KAYCCTBEHHBIH  COCTaB
pa3IMYHBIX BEIISCTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMHU/I-,
uonua-, kapOonar-, ¢ocdar-, cunmkar-, cyabdar-, THAPOKCUI-HOHBI,
KaTHOHBI aMMOHHS W WOHBI W3yYEHHBIX METAJIOB, MPHUCYTCTBYIONINE B
BOJIHBIX PaCTBOpPaxX HEOPTaHUYECCKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE OTEPAIlUU MBICTUTEIIBHON NEATEIbHOCTH — aHAIHN3
M CHHTE3, CpaBHECHHE, OOOOIICHHE, CHUCTEMATH3aIlMI0, BBISBICHUC
NPUYUHHO-CIICJICTBEHHBIX CBSA3CH — JJII W3yYCHHUs CBOWCTB BEIIECTB U
XAMHYECKUX pEeaKIHid, €CTeCTBEHHO-HAyYHbIC METOABl TO3HAHUS —
HAOJIOZICHUE, W3MEpEHHe, MOJACIUPOBAHUE, DKCIICPUMEHT (peajbHBIA M
MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmuecTBo yacos
Ne HaumeHoBaHue pa3aesioB U
KonTpouabHbie
n/n TeM MPOrpaMMBbl Bcero
padoThI
Pa3gen 1. [lepBoHayajibHbIe XMMHYECKHE TOHATHS
XuMus — BaxkHasi 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 0
IIPAKTHUYECKON NEATEIBHOCTH
4eJI0BeKa
Bemectsa 1 xuMudeckue
1.2 15 1
peakuun
Hroro no pazneny 20

Pa3znes 2. BaxkHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BelllecTB

Bosnyx. Kucnopoa. Ilonstue

2.1 6 0
00 oxcumax

59 Bonopoa. [Tonsitue o kucnorax g 0
U COJISIX

)3 Bona. PactBopsr. [lonsitie 06 5 |

OCHOBAHHAX

OcHOBHBIE KJ1acChl
24 . 11 1
HEOPraHUYECKUX COCAUHEHUN

Hroro no pazneny 30

IIpakTHyeckue
padoThI

DJIeKTpOHHbIe (LM(ppoBbIE)
o0pa3oBaTe/IbHbIE PeCypChI

bubmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubanoreka I[IOK
https://m.edsoo.ru/7f41837¢

bu6muoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubaunoreka I[IOK
https://m.edsoo.ru/7f41837¢

bub6muoreka [IOK
https://m.edsoo.ru/7f41837¢c

Paznea 3. [lepuonnyeckuii 3akon u [lepuognyeckas cucrema xumnueckux djaemMenToB . U. MenjaesneeBa. CTpoenne aToMoB.

Xumunueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDbIE pe€aKmuu


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

[leproguueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1
XUMu4Yeckux 3ymemenToB 1. Y.
MenneneeBa. CTpoeHue aroma
XUMHYECKAS CBA3b.

3.2 OKHUCIUTEIFHO-BOCCTAHOBUATEIT

BbHBIC pECaKINKn

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

15

68

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubaunoreka I[IOK
https://m.edsoo.ru/7f41837¢

bu6muoreka [IOK
https://m 41
bubaunoreka I[IOK
https://m.edsoo.ru/7f41837¢



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

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
MporpamMmbl

Ne i/

Pasnen 1. BemecTtBo 1 XMMu4eckne peakuun

[ToBTrOopenue u yriryOneHue 3HaHUH

1.1
OCHOBHBIX pa3/elioB Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX
' peakuuii
13 DIIEKTPONUTHYECKAS AUCCOLUALIUSL.

XHUMUYECKHE PEAKIIUH B paCTBOPaX

Hroro no pazneny

Pa3znen 2. HemeTa/sIbI H HX cOeTHHEHUS

0611_1351 XapPaKTCPUCTUKA XUMUYICCKUX

21 aneMeHToB VIIA-rpynnsl. I'anorenst
OOm1ast XxapaKTepUCTUKAa XUMUYECKHX

2.2 aneMeHToB VIA-rpymnmsl. Cepa u eé
COETUHEHUS
OO11ast XxapaKTepUCTUKAa XUMUYECKHX

23 snemMeHToB VA-rpynnsl. A30T, pochop u ux

COCOUHCHUA

KoanuyecTBo 4yacoB

Bcero

17

Kontponbubl
e padoThbI

IIpakTH4ecku
e padoThI

DJIEKTPOHHbBIE
(uudposbie)
o0pa3oBare/ibHbIE

pecypchl

bub6moreka [IOK
https://m.edsoo.ru/7f41a63
6

bubaunoreka I[IOK
https://m.edsoo.ru/7f41a63
6

bubaunoreka [IOK

https://m.edsoo.ru/7f41a63
6

bub6moreka [IOK

https://m.edsoo.ru/7f41a63
6

bubmuoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmoreka [IOK
https://m.edsoo.ru/7f41a63
6



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

OO01as XxapakTepuCcTUKa XMMHYECKUX
2.4 aneMmeHToB [VA-rpynmel. Yroiepon u
KPEMHUH U UX COCIVHECHHUS

Hroro no pasneny

Pa3gen 3. MeTra/LiIbl M UX COeIUHEHUSA

3.1 OO01mue cBOiCTBAa METAJLIOB

3.2 Baxuetinme MeTaIUIbI U UX COEOIUHEHUS

Hroro no pazneny

Pasnen 4. Xumus U OKpyKawIas cpeaa

4.1 BemecTBa u MaTcpualibl B ) KU3HU YCIIOBCKaA

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

25

16

20

bu6muoreka [IOK

https://m.edsoo.ru/7f41a63
6

bu6muoreka [IOK
https://m 41
6

bu6muoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmoreka [IOK
https://m.edsoo.ru/7f41a63
6



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




INIOYPOYHOE INTAHUPOBAHUME
8 KUIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Posib XUMUM B )KU3HU
yenoBeka. Tena v BemecTBa

[TonsaTHE 0 METOAAX TTO3HAHMS B
XUMUU

[IpakTuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUM U MPUEMBI
oOpailieHus ¢ 1abopaTopHbIM
o0opynoBaHuEM»

Uucrele BemecTBa U cmecu. CriocoObl
pa3zaeiieHusl CMecen

[IpakTrueckas padora Ne 2
«Paznenenue cmeceii (Ha mpumepe
OYHMCTKH TIOBAPEHHOMN COJIH )»

ATOMBI U MOJIEKYJIBI

XUMHYECKHE AIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB

[IpocTeie U CIOKHBIE BELIECTBA

ATOMHO-MOJIEKYJISIPHOE YUEHUE

KoanyecTBo 4acoB

Bcer
0

KoHTpoJbHbBI
e pabdoTbI

IpakTnyeckun
e padoThbI

Jlara
HU3y4YeHH
s

JIeKTPOHHbIE
muppoBbIe
o0pa3oBareJibHbIEC

pecypcbl

bubmuoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuoreka IJOK
https://m.edsoo.ru/ff0d227¢

bu6muoreka IJOK
https://m ff0d2

bubmuoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubnmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubauoreka [IOK
https://m.edsoo.ru/ff0d2a6c
bubmuoreka IJOK
https://m.edsoo.ru/ff0d2be8
bu6bmuoreka IJOK

https://m.edsoo.ru/ff0d2a6¢
bubmmoreka IJOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH OCTOSHCTBA COCTABA BEILIECTB.
Xumunyeckasi popmyia. BareHTHOCTD
aTOMOB XMMHUYECKHX 2JIEMEHTOB

OTtHOcHTEIbHAS aTOMHAs Macca.
OTHOCHUTEIbHAS MOJIKYIISIPHASI Macca
MaccoBast 1011 XUMHUYECKOTO
9JIEMEHTA B COCIUHCHUU

KomuectBo BemecTsa. MoJb.
MounsipHas Macca

dusnyeckrue 1 XUMUYECKUE SBICHMUS.
XuMHU4ecKasl peakius

[Ipu3Hakuy u ycioBus NpoTeKaHus
XUMUYECKUX PEaAKIUi

3aKOH COXpaHEHUsI MacChl BEIIECTB.
XHWMHUYECKHE YPABHEHUS
Brruncnenus konu4yecTBa, Macchl
BELIECTBA [10 YPaBHEHUAM
XUMHYECKUX PEAKLIUI

Knaccudukanmst XuMrUueCKuX peaxiui
(coenuHenust, pa3noKeHUs,
3aMelIeHus, OOMeHa)

M. B. JlomoHOCOB —

yua€HBIA- HIIUKIONIEANCT. O000IIeHHEe
M CHCTEMAaTH3allus 3HaHuI
KonTponbhas pabota Nel no Teme
«BelecTBa U XUMUYECKHUE PEAKIIUNY

bubmuoreka IJOK
https://m ffod2
bubmoreka IJOK
https://m fi 2
bubmoreka [IOK
https://m.edsoo.ru/ff0d350¢
bubmmoreka IJOK
https://m.edsoo.ru/ff0d5230
bubnuoreka [IOK
https://m.edsoo.ru/ff0d37fa
bubanoreka [IOK
https://m.edsoo.ru/ff0d3al6
bu6mmoreka IJOK

https://m.edsoo.ru/ff0d3b88
bubmuoreka [IOK
https://m.edsoo.ru/ff0d5708

bubanoreka [IOK
https://m.edsoo.ru/ff0d3{34

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3nyx — cmech razos. CocraB
Bo3ayxa. Kucnopom — 35eMeHT u
npocroe BemecTBo. O30H

Du3nYeCcKre U XUMHUYECKUE CBOMCTBA
KHCIIOpoAa (peakiuy OKUCIICHHUS,
ropenue). [lonstre 06 okcumax

Crioco0bl MosTy4eHust KUCIOopoAa B
71a00paTOpUM U MPOMBIIIIEHHOCTH.
IIpumenenue kucnopona

TemmoBoit 3 hekT XuMUIECKOM
peaxIyu, IOHATHE O
TEPMOXMMUYECKOM YPaBHEHHH, 3K30- U
9HIOTEPMUYECKUX PEAKLUAX

TomnuBo (HedTh, yroiab U MeTaH).
3arpsi3HEHUE BO3/yXa, CIIOCOOBI €ro
NpeAOoTBPAIEHUS

[Ipakrugeckas padora Ne 3 o treme
«ITonmyuenue u cobrpanue KUCIOpoa,
H3Y4YEHUE €r0 CBOMCTBY

Bonopon — aneMeHT u nnpocroe
BelecTBo. Haxoxxnenue B npupone
DuU3NYeCKre U XUMHUYECKUE CBOMCTBA
BoJZiopoza. [Ipumenenue Boropona

TloHsaTHE O KHCIIOTAX U COMIIX

CnocoOslI osTy4eHus: BOLOPOAA B
naboparopuu

bubmuoreka IJOK
https://m ffod44

bubmoreka IIOK
https://m.edsoo.ru/ff0d4614

bubnuoreka [IOK
https://m.edsoo.ru/ff0d497a

butmoreka [IOK
https://m.edsoo.ru/ff0d4790

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubmmoreka IJOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bubauoreka [IOK
https:/m ffod4
bubmuoreka IJOK
https://m.edsoo.ru/ff0d50d2
bubmmoreka IJOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

[IpakTnueckas padora Ne 4 o Teme
«Ilony4yenue u cobupanue BOIOpPoOJa,
HU3yUYEHHE €r0 CBOMCTBY

MonspHblit 006EM ra3zoB. 3aKoH
ABoraapo

Borancnenus o6béma, KoauuecTBa
BEIIIECTBA ra3a 1o ero H3BeCTHOMY
KOJIMYECTBY BELLIECTBA WIH 00BbEMY

Brruncnenns o0bEMOB ra30B 10
YPaBHEHHUIO PEAKIIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIEHU ra30B

duznyeckne 1 XUMHUYECKUE CBOMCTBA
BOJIBI

Cocras ocHoBanuii. [Torsarue 00
HWHJIMKATOpax

Bona kak pactBopuresnb. HachileHHbie
Y HEHACBHIIIEHHBIE PACTBOPHI.
MaccoBast 107151 BEIIECTBa B pacTBOPE

[Ipakrtuyeckas padora Ne 5 o teme
«ITpuroroBnenue pacTBOpPOB ¢
onpenenEéHHON MacCOBOW JOJIEn
pacTBOPEHHOTO BEILIECTBA»

KonTponbhas pabota Ne2 no Teme
«Kucnopon. Bonopon. Boga»
Oxcuppl: cocTas, KilaccuuKanys,
HOMEHKJIaTypa

bubmuoreka IJOK
https://m ff0d4f42
bubmoreka IJOK
https://m ff0d542
bubmuoreka [IOK

https://m.edsoo.ru/ff0d55a0

bubauoreka [IOK
https://m.eds00.1u/ff0d5708

bubmuoreka IJOK
https://m.edsoo.ru/ff0d587a
bubmuoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmmoreka IJOK
https://m.edso0.ru/ff0d5b40

bubmuoreka IJOK
https://m.edsoo.ru/ff0d5eba

bub6mmoreka IJOK
https://m.edsoo.ru/ff0d6342

bubnmoreka [IOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

41

42

43

44

45

46

47

48

49

50

51

[Tonydyenue u XuMHUUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM(POTEpPHBIX
OKCHUJIOB

OcHoBaHUS: COCTaB, KJIaccu(uKaIys,
HOMEHKJIaTypa

[Tonydyenue n xXuMHYeCKHE CBONCTBA
OCHOBaHUHN

Kucnotsl: cocras, Kraccupukamnms,
HOMEHKJIaTypa

HonyquHe 1 XMMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpeaHue): HOMEHKIIATypa,
CHOCOOBI MOMyUEHUs, XUMUYECKHE
CBOICTBa

[Ipaktudeckast pabora Ne 6. Perenue
HKCTIEPUMEHTAIBHBIX 33734 10 TEME
«OCHOBHBIE KJIACCHI HEOPTraHNYECKUX
COEIUHEHUI

I'eneTnueckas cBA3b MEXKIY KIaCCaMH
HEOPraHUYECKUX COEAUHEHUI

O0001IeHrEe U CUCTEMATU3 AL
3HAHUHU

Kontponbhas padora Ne3 o treme
"OCHOBHBIE KJIACCHI HEOPraHUYECKUX
coequHeHun"

[lepBble MOMBITKU KJIACCU(PHUKALIUN
XUMHUYECKHUX AieMeHTOB. [ToHsTHE 0
TpyIIaxX CXOAHBIX 2JIEMEHTOB

bubmuoreka IJOK
https://m fi 4
bubmoreka IJOK
https://m fi a
bubmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bubmmoreka IJOK
https://m.edsoo.ru/ff0dfee2
bubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2
bubmuoreka IIOK

https://m.edsoo.ru/00ad947
4

bubmuoreka IJOK
https://m.edsoo.ru/00ad9b7¢

bubmuoreka IJOK
https://m.edsoo.ru/00ad9as0

bubnmuoreka [IOK
https://m.edsoo.ru/00ad9cb2

bubmmoreka IJOK
https://m.edsoo.ru/00ad9¢la

bubmuoreka IIOK
https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

52

53

54

55

56

57

58

59

60

61

[Teproguueckuii 3aK0H U
[Tepuonuueckas cucTeMa XUMHIECKUX
snemenToB JI. 1. Menpaeneera

[Iepuonpl, rpymnsl, HOArPYIIIbI

Crpoenue atomoB. CocTaB aTOMHBIX
anep. N3otomnsl

CrtpoeHue 3eKTPOHHBIX 00010UeK
aTOMOB 3J1IeMeHTOB [leproanueckon
cuctemsl /. 1. Menaeneena

XapakTeprucTUKa XUMHUYECKOTO
3JIEMEHTA I10 €r0 ITOJIOKCHUIO B
[Tepuoguueckoii cucteme 1. U.
Menneneena

3nauenue [lepuognyeckoro 3akoHa s
pa3BUTHS HAayKu U npakTuku. J. U.
MenneneeB — y4€HbIH, IIEJAror u
rpaKJaHUH

PesepBHeIil ypok. O600ICHHE 1
cUcTeEMaTH3auMs 3HaAHUH /
Bcepoccuiickas mpoBepouHas pabota
KonTponbhas pabota Ned o Teme
«Ctpoenue aroma. XuMHU4eCKas
cBs13b» / Beepoccuiickast mpoBepouHast
pabora

DNEeKTPOOTPULIATENIBHOCTh ATOMOB
XUMUYECKHUX JIEMEHTOB

HMonnas xumu4deckasl CBs3b

bubmuoreka IJOK
https://m 2
bub6moreka IJOK
https://m.edsoo.ru/00ada52¢
bubmmoreka IJOK

https://m.edsoo.ru/00ada342

bubnuoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmoreka IIOK
https://m.edsoo.ru/00ada824

Bbubmuoreka [IOK
https://m.edsoo.ru/00ada96e

bubmuoreka IJOK
https://m.edsoo.ru/00adb33c¢

bubmuoreka [IOK
https://m.edsoo.ru/00adb48
6

bubmuoreka [IOK
https://m.edsoo.ru/00adaab8
butmoreka [IOK
https://m.edsoo.ru/00adac34


https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

62

63

64

65

66

67

68

Kosanenrnas noJisipHasd XUMHUUYCCKasd
CBA3b

Kosanenrnas HCIIOJISIpHAd XUMHUYCCKasd
CBA3b

CreneHp OKUCIICHU

OKHUCIIUTENIbHO-BOCCTAHOBUTEIIHHBIC
peaxiuu

OKHCIIUTEIN U BOCCTAHOBUTEIIN

PesepBHeiil ypok. O600IeHHE U
cucreMaruns3anus 3HAHUHU II0 TEME
«CtpoeHnue aroma. Xummuaeckas
CBSI3b»

PesepBHeIit ypok. O6o01IeHHE U
CHUCTEeMaTU3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

68

bubmuoreka IIOK
https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
https://m. 00adaab8

bubmuoreka [IOK

https://m.edsoo.ru/00adae28
bubnuoreka [IOK

https://m.edsoo.ru/00adb07
6

bubmuoreka [IOK
https://m.edsoo.ru/00adb07
6

bubmmoreka IJOK
https://m 2

bubnuoreka [IOK
https://m.edsoo.ru/ff0d61c6


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne i/

10

11

Tema ypoka

Ilepuognueckuii 3akoH. Ilepuonnueckast cucteMa XUMUYECKUX
anemenToB /1. 1. MeHeneeBa

3aKOHOMEPHOCTH B UI3MEHEHUHU CBOMCTB XUMHYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPHUOIOB

Knaccugukamust 1 HOMEHKIIaTypa HEOPraHMUECKUX BELIECTB

BI/II[BI XHUMHYCSCKON CBSI3HU U THIIBI KpUCTAJUIMICCKUX peHIéTOK

KonTponbshas padora Nel no Teme «IloBropenue u yriyonenue
3HAaHMI OCHOBHBIX Pa3ZIeNIOB Kypca 8 Kiiaccay

Knaccudukanus XuMHUYECKUX PEaKIHi 0 pa3IudHbIM
pU3HaKam

ITonsiTe 0 ckopocTH XUMHUecKor peakuuu. [lonsarue o
TOMOT€HHBIX M T€TEPOTE€HHBIX PEAKIMIX

[TonsiTHEe 0 XUMHUYECKOM paBHOBecHU. DaKTOpHI, BIUSIONINE HA
CKOpPOCTb XMMUYECKOH PEaKIMU U NOJ0KEHUE XMMHUECKOTO
paBHOBECHS

OKUCINTEIIFHO-BOCCTAHOBUTEILHBIC pe€akuun

Teopus anexrponautTuyeckoit quccormanuu. CUabHbIE U Ci1adble
IEKTPOJIUTHI

HonHbIe ypaBHEHHSI peakuui

KoanuyecTBo yacoB

Bcero

KontponbHubie
padoThI

IIpakTHyeckue
padoThI



12

13

14

15

16

17

18

19

20

21

22

23

24

25

XMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B CBETE
MIPEICTABICHUH 00 SJIEKTPOIIUTUIECKON AUCCOIMAIIIHI

XUMUYECKHEe CBOMCTBA COJIEH B CBETE MPEICTaBICHHUM 00
ANEKTPOJUTUYECKON JTUCCOLHUAIUN

[TonsiTne o runponuse conen

O0001eHrE U cUCTEMAaTHU3ALUS 3HAHUI

[Ipaktrueckas padora Ne 1. «Pemienue sxcriepuMeHTaIbHbIX
3aau»

KontponpsHas pabora Ne2 o Teme «DNeKTpOIUTHYECKAS
Juccolanus. XMMUYECKUE Peakliui B pacTBOPax»

OO0m1as XxapakTepuCcTHKA raJoreHoB. XMMHUYECKHE CBOMCTBA HA
npuMepe Xjaopa

Xnoposopopoa. ConsiHast KUCJIOTa, XMMUUYECKHE CBOMCTBA,
MOJIy4eHHUE, MPUMEHECHHE

[TpakTtrueckas pabota Ne 2 o teme «llomyuenue consHoin
KHUCJIOTBI, U3yYEHHE €€ CBOMCTBY

Brruucienus mo ypaBHEHUSIM XUMHUUYECKUX PEAKIUH, €CITH
OJIMH W3 PEarcHTOB JIaH B U30BITKE

OO0mas xapakTepucTuKa 3eMeHToB VIA-rpymnmsl

AnnotponHsie Mogudukanuu cepbl. Haxoxxaenue cepel u e€
COEIMHEHUH B MPUpOIe. XUMUUYECKHE CBOMCTBA CEPhI

CepoBonopo, CTpoeHue, pU3nuecKrue 1 XUMUYECKUE CBOICTBA

Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HUECKHE U XUMHUYECKHE
CBOICTBa, IPUMEHEHUE



26

27

28

29

30

31

32

33

34

35

36

37

XUMHUYECKUE PEAKIINH, JICKAIINE B OCHOBE MPOMBIIIJICHHOTO
croco0a Moy4eHHs CepHOM KHCIOThl. XUMUYECKOE
3arpsi3HEHNE OKPYXKAIOIIeH cpesibl COeAMHEHUSIMHU Cepbl

Breruncnenue MaccoBoil 10U BBIXOAA IPOAYKTA pEAKLIMU

OO61as xapakTepucTHKa 2JIeMEHTOB VA-rpynmnbl. A30T,
pacrpocTpaHeHue B IPUpoAe, PU3NUECKUE U XUMHUECKUE
CBOMCTBa

AMMHaK, ero pu3nuecKue 1 XUMHYECKHUE CBOMCTBA, TTOIy4YEeHUE
Y IPUMEHEHUE

[Tpaktuueckas padora Ne 3 o teme «llonydyenue aMmuaxa,
U3y4YECHHUE €T0 CBOWCTBY

A30THas KucioTa, e€ (u3nuecKkre 1 XMMHUYeCKHe CBOMCTBA

Vcnonb30BaHHE HUTPATOB M COJICH aMMOHUS B KAYECTBE
MUHEPATBHBIX YI0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaroIel Cpebl COeTMHEHUSIMU a30Ta

®dochop. Oxcua pocdopa (V) u bochopHas kuciora,
(du3nUecKre 1 XUMHUYECKHUE CBONCTBA, TIOTY4YCHUE
Hcnonps3zoBanue GocdaroB B KaueCTBE MUHEPATHHBIX
yI0OpeHuid. 3arpsi3HEHUE MPUPOTHON cpebl pocharamu
Yrepon, pacnpocTpaHeHHe B pUpoJe, PU3ndecKue u
XUMHUYECKHE CBOMCTBA

Oxkcuppl yriepoaa, ux pusndeckue 1 XuMHUIEeCKUe CBONCTBA.

DKoyoruyeckre mpoodiaeMsbl, CBI3aHHbIE C OKCHIOM yIviepoa
V)

VYronbHag KUCIIOTa U €€ COIU



38

39

40

41

42

43

44

45

46

47

48

49

50

51

[TpaxTuueckas padota Ne 4 o reme "lloayyeHue yriekucioro
ra3a. KauectBeHHas peakius Ha kKapOoHaT-HOH"

[lepBoHauanbHBIC TOHITHS 00 OPTaHUYECKUX BEIIECTBAX KAK O
COEIMHEHMSX yIlIepoaa

Kpemuuii u ero coeauHeHust

[TpakTrueckast pabota Ne 5. Perienne skcriepuMeHTaIbHBIX
3aJ1a4 1o TeMe «BakHelIIre HeEMETAUILI U UX COEIUHEHUS

KontponsHas pabota Ne3 o teme «BaxHeie HeMeTaubl 1
UX COETUHEHUS

OO0mast XapaKTepUCTHKAa XMMUYECKUX DJIEMEHTOB — METAJUIOB.
Merammn4deckas CBs3b U METAJUIMYECKasl KPUCTAIIINYECKas
peméTrka. Pu3nyecKue CBOMCTBA METAJLIOB

XVMMHYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUH P
HaIpPsHKCHUN METAJIOB

OO6mue ciocoOkl monyueHus MetayioB. CriiaBel. Berancnenus
M0 YPaBHEHUSIM XUMHUUECKUX PEaKLUi, €CIId OJUH U3
pEareHToB CONEPKUT IPUMECH

[TonsTHE O KOPPO3UU METAIIOB

[llenounbie MeTaJIIbI

OKCI/II{LI U TUAPOKCUABI HATPUSA U KaJIUA
[llenouHo3eMeNbHBIE METAJIbI — KAJIBIIUA M MarHui
Baxnerive coeMHEHUs KalbIus

0O0001eHUE U cCUCTEMATU3ALUS 3HAHUI



52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

JKEcTKOCTh BOIBI M CTIOCOOBI €€ yCTpaHEeHUS

[TpakTrueckas pabota Ne 6 o reme "JKECTKOCTH BOIBI U
MeToAbl €€ ycTpaHeHus"

AtoMUHUI

AmdoTepHbIe CBOHCTBA OKCHIA U THAPOKCHIA

XKeneszo

Oxcuapl, rugpokcuabl U conu xenesa (I1I) u sxenesa (11I)

O00011IeHrEe U cUCTEMAaTHU3AIU 3HAHUI

[Ipaktruueckas padora Ne 7. Pemienne skcriepuMeHTAIbHBIX
3a7a4 1o TeMe «BakHenIe MeTauibl ¥ UX COEIUHEHUS)

Bpruncnenus 1o ypaBHEHUSIM XUMUYECKUX PEAKLIMM, €CIU
OJIUH M3 PEareHTOB JaH B U30BITKE UIH COACPIKUT MIPHUMECH.
Bpruncnenuss MaccoBO# 10U BBIXOAA MPOIYKTA pEAKLIMU

O0001eHre U cucTeMaTH3aus 3HaHUI

Kontponbshas padora Ned o teme «BakHeilme MeTamuibl U HX
COCTMHECHUS

BemectBa 1 maTepuasbl B TOBCEITHEBHOM KU3HU YEIOBEKA
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl
POJ'II) XHUMHH B peHIGHI/II/I SKOJIOTHYCCKHUX HpO6J'I€M

PesepBHbIil ypok. O000IICHHE ¥ CHCTeMaTH3aIUs 3SHAHUI



67 PesepBubiit ypok. O60011IEHNE U CUCTEMATH3ALIUS 3HAHUHT

68 PesepBHbIil ypok. O000IICHHE ¥ CHCTeMaTH3aIus 3SHAHUI

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68






ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbHON ITPOI'PAMMBbI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJabrara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMble npeMeTHBIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

IIo Teme: <<H€pBOHa‘-IaJII>HI)I€ XUMHNYCCKUC ITIOHATUS)

pacKpbIBaTh  CMBICI OCHOBHBIX XHMMHMYECKUX TMOHATHI: aTOM,
MOJIEKYJIa, XWMHYECKUH JJIEMEHT, MIPOCTOE BEMIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHASI U HEOJHOPOJAHAS), BaJEHTHOCTH,
OTHOCUTENIbHAs AaTOMHAasT W MOJICKYJSApHAasT Macca, KOJIMYECTBO
BEILIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas JOJISI XUMHYECKOTO
dJIEeMEHTa B COCIWHEHUU, MOJIAPHBIA O0bEM, XUMHUYECKasl PeaKIlus,
KIacCU(pUKAIUS  peaKIWii: peakluud  COCAUHECHHs,  pEeaKluu
pa3lIOKEeHMsI, PEaKIMu 3aMEIICHMs, peakiuu OOMeHa, 05K30- U
SHAOTEPMUYECKUE PEAKIUH, TErIoBod A((deKT peakimuu, pacTBOp,
MaccoBasi J10J1s BemecTBa (MPOICHTHAs KOHIICHTPAIIHsI) B paCTBOPE
WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XWMHYECKUX MMOHATHH M
IIPUMEHSATH 3TU IMOHATHUS [IPU ONMCAHUU BEIIECTB U UX MPEBPALLCHUI
UCTIOJb30BaTh XUMHYECKYI0O CHUMBOJHUKY MAJsi COCTaBiCHUS (OpMyI
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKLIHI

pacKpbIBaTh  CMBICJI  3aKOHOB  COXpPAaHEHMSI MacChbl  BEUIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHUs, 3aKOHA
ABoraapo

OMpENENsATh  BAJEHTHOCTh aTOMOB  3JEMEHTOB B  OHHApPHBIX
COETMHEHUIX

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE PeaKiuu (10 YHUCIY U COCTaBy
YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEINIOBOMY dPQEKTY)
BBIYUCIIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO W MOJSIPHYIO Macchl

BC€IICCTB



1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

3.1

BBIUMCIISATH MAacCOBYIO JIOJII0 XMMHYECKOTO 3J€MEHTa Mo (Qopmylie

COCIMHEHMUS,
BBIUHCJISTH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIE METOJBI TO3HAHUS — HAOIIOJCHHE,
U3MEpPEeHHe,  MOJICIMPOBAHHE,  OKCIEPUMEHT  (pealibHBIi U
MBICJICHHBIN )

ITo Teme: «BaxkHenme nNpeacTaBUTENN HEOPTAHUYECKUX BEILIECTBY»

PacCKpbIBaTb CMBICI OCHOBHBIX XHWUMHYCCKHX MOHSTHH: OKCH [,

KHCJI0Ta, OCHOBaHHUEC, COJIb

OoNpCACIIATL IMPHHAMJIC)KHOCTb BCIICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coearHeHui o Gpopmynam
KJaccu(uIupoBaTh HEOPraHMYECKUE BEIIECTBA

XapaKTCpU30BaATb (OHI/ICLIBaTB) O6H_[I/Ie XUMHUYECKHE CBOMCTBA BC€IICCTB
Pa3IMIHBIX KJIacCCOB, IMOATBEPIKAAs OITMCAaHUC npumMepamMu

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI.IPII’I

IIPOIrHO3UPOBATH CBOMCTBA BENIECTB B 3aBUCHUMOCTH OT HX
KaQ4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH HPOTCKAHUA XHUMHUYCCKHUX

MPEBpAIICHH B Pa3IMUHbIX YCIOBUIX

CleIoBaTh  IpaBWJIaM  TOJb30BAaHMUS ~XHUMHUYECKOM Tmocynoil u
1abopaTopHBIM O0OPYIOBAaHUEM, a TaKXKe MpaBHIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKLIHUSAMH IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OMBITOB MO TOJYYEHHIO U COOHMPAaHHUIO
ra3zo00pa3HbIX BEIIECTB (BOAOPOJAa W KHUCIOPOJA), TMPUTOTOBICHHIO
pacTBOpOB C OINPEIEIEHHOW MacCOBOM JI0JIEM PacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh U MPOBOIUTH XUMUYECKHE IKCTIEPUMEHTHI 10
pacmo3HABaHHWIO PACTBOPOB IIENOYEed U KHUCIOT C TIOMOIIBIO
WHIUKATOpOB (JTakMycC, peHondTaIenH, METUIIOPAHK U APYTHE)
MIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON pEeaKIuu

I[To Tteme: «llepuogmueckuii 3akoH u Ilepuogmueckass cucrema
xumuueckux saemeHToB J[. W. MenneneeBa. CTpoeHue aroMoB.
XumMuueckast cBs3b. OKUCINTEILHO-BOCCTAHOBUTEILHBIE peakurmn»
PACKpbIBATL CMBICII OCHOBHBIX XHMHYCCKUX HOHATHH: AApO aroma,
JNIEKTPOHHBIM CJIOM aTtoMa, aroMHas oOpOuTalb, paJuyC aroma,

XUMHYCCKasA CBA3b, IOJAPHAdA MW HCIOJApHAs KOBAJICHTHAA CBA3b,



3.2

33

34

3.5

3.6

3.7

9 KUIIACC

Kon

NpoBepPsieMoro

pe3yJbTara
1

1.1

AIEKTPOOTPUIATEIBHOCTh, HOHHAs CBSI3b, HMOH, KaTMOH, aHHOH,

CTCIICHb OKHUCJICHUA
KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKUC JJICMCHTHI

OIMCHIBaTh W XapaKTepu3oBaTh TaOMMuHyro (opmy Ilepnommueckoit
CUCTCMbl XUMHYCCKUX DJICMCHTOB: pPAa3JIMUaTb IMOHATUA «TJIaBHAA
noarpynmna (Arpymma)» W «mobouHas noarpynmna (brpymma)y,

«MaJiple» U «OOJIbIIHEY nepruoabl

packpbiBath cMbIca Ilepuommyeckoro 3akoHa J[.MI. Menneneesa:
JEMOHCTPUPOBATh OHUMAHKE MTEPUOJNYECKON 3aBUCHMOCTH CBOMCTB

XUMHUYCCKHX DJICMCHTOB OT HUX ITOJIOXKCHHA B HCpHOHquCKOf/'I CUCTEMC

COOTHOCUTH  OOO3HAYEHHUs, KOTOpble MMEIOTCS B  Tabnuue
«llepuognueckass  cucrema  XUMUYeCKMX  sneMeHtoB  J[.M.
MeHeneeBay € UYUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHYECKUX DJJIEMEHTOB (COCTaB M 3apsan  sapa, oOliee 4YucIio

QJICKTPOHOB M PACIIPCACIICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIpEaAcIATh CTCIICHb OKHCJIICHUSA DJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OTpeNeNsATh BUA XUMHUYECKOH CBS3U (KOBAJICHTHAs W HWOHHAs) B

HCOPTaHUYCCKUX COCANHCHUAX

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJIbTATbl OCBOCHUSA OCHOBHOI1
06p330BaTeJ'[bHOI7[ nporpaMmMsbl OCHOBHOTO 001Iero 06p330BaHHH

IIo Teme: «BeliecTBo U XUMHUYECKas peaxknuus»

PAaCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IIOHATHIl: pacTBOp,
ANIEKTPOJIUTHI, HEDJEKTPOJHUTHI, 3JIEKTPOJIUTHYECKAS JUCCOLMAIINS,
peaknuuu MOHHOTO OOMEHa, KaTalu3arop, XUMHYECKOE PaBHOBECHE,
oOpaTuMble u HEoOpaTHMBbIe peakuuy,
OKHCIIUTEIIbHOBOCCTAHOBHUTEIILHBIC peakuum, OKHCIIUTEI,
BOCCTAaHOBHUTENb, OKHUCJIEHHE W BOCCTAHOBJIEHHE, aJUIOTPOIHS,
am(oTepHOCTh,  XHUMHYECKas  CBA3b  (KOBAJEHTHAs, HOHHAaf,
MeTaJJIMuecKasi), KpHCTaJIMYecKas pemeTka, CIUIaBbl, CKOPOCTb

XHUMHYECKOH pPCaKOnu
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2.5

3.1

3.2

HUITIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATHH U

IIPUMCHSTD OTHU IMOHATHS ITPU OIMUCAHUHU BCUICCTB U UX npeBpameHI/Iﬁ

COCTaBJISITh YPAaBHEHUS HJIEKTPOJUTHYECKON JUCCOLUALMU KHUCIOT,
1IeJIo4e YW COJIeH, IOJIHBIE M COKpPAIlCHHBIC YPAaBHEHMs DPEaKIMU

MOHHOI0 0OMeEHa

pacKphIiBaTh CYHIHOCTb OKHUCIMUTCIIBHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

HOCPENICTBOM COCTABJICHUS IEKTPOHHOTO OajaHca ATUX peaKIuii
IPOBOJUTH PAacU€ThI 10 YPAaBHEHUIO XUMHUUECKOW peakuu

ITo Temam: «Hemeramnel M uUX coeauHEHUSA» U «MeTamiabl U HX

COCOAUHCHU A

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME U CIeNU(UIECKIEe XUMUIECKHIE
CBOMCTBA IPOCTBIX M CJIOKHBIX BEILECTB, MOATBEPKIas ONUCAHUE
IIpUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX

XUMHNYCCKHUX peaKuHﬁ

COCTaBIIATh YPaBHEHHUS pEaKLU, MOATBEPKIAIONINX CYIIEeCTBOBAaHUE

TeHETUYECKOM CBI3H MCKY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOXHOCTU HNPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBHSIX

clieZioBaTh  MpaBHJaM  IOJIb30BAHUS XUMHUYECKOW TMOCYIOW U
1ab0paTopHBIM O0OPYIOBAaHUEM, a TaKXKe MpPaBHJIAM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMHU TII0 BBITOJHEHUIO
Ha60paTOprIX XUMHUYCCKUX OIIBITOB IO TOJYUYCHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YIIIEKHCIIOTO ra3a)

NPOBOAMWTH PEAKIMH, TIOATBEPKAAMONINE KAa4eCTBEHHBIH COCTaB
Pa3iIMIHBIX BCHICCTB: PACIO3HABATL OIIBITHBIM HYTéM XJiopua-,
Opomun, wommna, kapOonar, d¢ocdar, cunmkar, cyabdar,
TUAPOKCUANOHBI, KATUOHbI aMMOHHSA, HWOHBI HM3YYCHHBLIX MCTAJIJIOB,

IIPUCYTCTBYIOILME B BOAHBIX PACTBOPAX HEOPTAHMYECKUX BEUIECTB
[To Teme: «XuMHs U OKpyKaroLas cpeaar»

pacKpbIBaTh  CMBICI OCHOBHBIX XWMHYeckux mnoHsatui: [IJK
BEILECTBA; KOPPO3HS METAIIIOB

IPUMEHSATh OCHOBHBIE OIEpPALUU MBICIUTEIBHOU NE€ATEIbHOCTH —
aHalM3 M CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMaTH3alHIO,

BBIABJICHUC MPUYHUHHO-CIICACTBCHHBIX CBA3CH — JJI1 U3YyUYCHUA CBOMCTB



BE€IICCTB H XHUMHUYCCKHUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOABI
IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, MOACINPOBAHUC, SKCIICPUMCHT

(peasbHBIN U MBICIICHHBIN)
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1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

[lepBoHauanbHbIE XUMHYECKUE TTOHSATHUS

[Ipenmer xumuu. Poinb XMMHM B KU3HU YelIOBEKa. XUMHS B CHUCTEME HayK.
Tena u BemecTBa. PU3MUECKHE CBOMCTBA BEHIECTB. ATperarHO€ COCTOSHUE

BCIICCTB

ITonsTue o METOdax IMO3HAHUA B XHUMHHU. Yucrteie BCIICCTBA U CMCCH. Cnoco0bl

paszesieHus: cMecen

ATOMBI U MOJICKYJIBI. Xumuueckre diaeMeHTbl. CHMBOIBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe " CJIOKHBIC BEIICCTBA. ATOMHO—MOJICKYJ'IHpHoe YUCHUC

Xumuaeckas (1)OpMy.TIa. BaneHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€IICCTB. OrHocHTEILHAS aroMHasd Mmacca.
OTtHOCHTEIbHAS MOJICKYJIAApHAsd Macca. MaccoBas J0JI1 XUMHWYCCKOTI'O 3JICMCHTA

B COCAMHCHNU

KonmmuectBo BemectBa. Monb. MomsipHass macca. B3auMMoOCBsI3p KOJIMYECTBA,
Macchl M 4YHcia CTPYKTYPHBIX €AMHUI] BemecTBa. Pacuérsl mo dopmymnam

XUMHUYECKUX COCIUHCHUN

Pusznueckue U XMMUYECKHUE SBICHUA. XUMUYECKas peakuus U e€ IMPU3HAKHU.
3aKoH COXpaHEHMsI MacChl BEIIECTB. XUMUUeCcKue ypaBHeHus. Knaccudukanus

XHUMHUYCCKHUX peaxunﬁ (COC}II/IHGHI/U{, Ppas3jIoKCHUA, 3aMCIICHUA, O6MeHa)

XUMUYECKUN IKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCYIO0M, C MpaBUIaMH
pabotel B mabopatopum W TpuéMamMu oOpaimieHus ¢ Ja0OpaTOPHBIM
o0opyIoBaHHEM, HU3yYE€HHE U ONHCAaHHE (PUIUUYECKUX CBOMCTB OOpPA3IOB
HEOPraHMYECKUX BEIIECTB, HaOMoneHne (u3ndYecKkux (TUIaBI€HHE BOCKA,
TasHUE JIbJa, pacTHUpPaHUE caxapa B CTyNKe, KUTICHUE U KOHACHCAIIUS BOJbI) U
XUMHUYECKHX  (TOpEHHE  CBEYM, NpPOKaJMBaHHE MEIHON  IPOBOJIOKH,
B3aMMOJICHCTBUE MeNla C KHUCJIOTOM) SIBICHHM, HaOMIONeHHE U ONHCaHHe
MPU3HAKOB TPOTEKAaHMUS] XUMHUYECKHX peakiuid (pas3liokeHHe caxapa,
B3aMMOJICMCTBUE CEPHOM KHCIOTHI C XJOpUIOM Oapus, pas3lioKeHUe
rupoxkcuga Meau(ll) mpu HarpeBaHuu, B3aUMOJEHCTBUE XKelle3a C PACTBOPOM

conmu meau(Il), nzyuenue cnocoOoB pazzeneHus: cMeceil (¢ TOMOIIbIO MarHUTa,
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2.9

¢bunpTpOBaHNME, BBITAPUBAHMUE, IUCTUIULIIMSA, Xpomarorpadus), MpOBEICHUE
OYHUCTKH TOBAPEHHOH CONM, HAONIOACHHE U ONKMCAaHUE PE3YNIETaTOB MPOBEACHUS
OMbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHHUE MoJelne

MOJIEKY (IIapOCTEP>KHEBBIX )
Bakneiinie npecTaBUTeIN HEOPraHUIECKHUX BEIIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kucimopog — anemMeHT U mpocroe
BelecTBO. HaxoxaeHue Kuciopoaa B mpupoie, GU3HUECKHe U XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuapl. [lpumenenue kucmopoma. CrocoOs
MOJYYEeHUsl KHUCIopoAa B J1abOpaTopud M NpOMBIIUIEHHOCTH. KpyroBopor

KHcaopofa B npupozae. O30H — aioTponHas Moau(UKalusa KUCIopoaa

TennoBoit 3 et XuMuueckoil peakuu, TEPMOXUMUYECKHE YPaBHEHHUSI, K30~
Y DHJOTEPMHUUYECKHE peakuu. TOIIMBO: yrojip U METaH. 3arpsi3HEHUE BO31yXa,

yCHJIEHHE TApPHUKOBOTO 3P deKTa, pa3pylIeHUEe 030HOBOTO CIIOS

Bonopon — aneMeHT u mpocToe BemecTBo. HaxoxaeHne Bonoposia B MpHPoOJe,
¢du3nvecKkre W XHMHUYECKHE CBOWCTBA, MPHUMEHEHHE, CIOCOOBI IONyUYCHHUS.

Kucinorsl u conn
MounsipHblii 00bEM ra3oB. Pacu€Tsl Mo XUMHUUECKUM ypaBHEHUSIM

@usnueckue cBoMcTBa BOoabl. Boma kak  pactBoputens.  PacTBOpBL
HaceinienHble 1 HEHACBIILIEHHBIE PAaCTBOPBI. PacTBOpMMOCTH BEHIECTB B BOJE.
MaccoBass gmons BewiectBa B pacTBOpe. XMMHYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoB B IpHUpOAE M B KU3HH yenoBeka. Kpyrosopor
BOJIbI B IIPUPOJE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa M OYUCTKA IPUPOJHBIX
BOJL

Knaccudukanus nHeopranmdeckux coenuuennit. Oxcuabl. Knaccudukanms
OKCHJIOB:  cosieoOpasyromiue (OCHOBHBbIE, KHCIOTHble, aMmdoTepHble) U
HeconeoOpa3yromue. HoMmeHknarypa okcuaoB. @Pu3znyeckue U XUMHUYECKHE

CBOMCTBA OKCHUOB. HOJ'IyLICHI/IC OKCHAOB

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHkiarypa ocHoBaHuii. dU3nyecKkue U XMMUYECKHE CBOMCTBA
ocHoBaHuH. [lonyueHre ocHOBaHMI

Kucnorer. Knaccudukammss kucmor. Homenknarypa kucior. Ouznueckue H
XUMHUYECKHE CBOMcTBa KUCHOT. Pan akruBHoctu MmeramioB H.H. bekerosa.
[Tonydenue kucaor

Comu. Homenknarypa coineii. dusndyeckne M XMMHYECKHUE CBOMCTBA COJIEH.

ITonyyenue conen
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I'eneTnueckas cBA3b MCXKAY KilaCCaMH HECOPTraHNYCCKUX COGI[I/IHGHHfI

XWMUYECKHA  JKCIEPUMEHT: KA4eCTBEHHOE  ONPEIEICHUE  COACpPKAHUSA
KHCIIOpOJla B BO3AyXe, MOJIy4YeHUe, coOMpaHHe, paclo3HaBaHHE M U3y4YCHHE
CBOWCTB KHCIIOpOJa, HAOMIOEHHE B3aMMOJCHCTBHS BELIECTB C KUCIOPOJIOM U
YCIIOBHSI BOSHUKHOBEHHS U IMPEKpAIlEeHUsl TopeHus (Moxapa), 03HAaKOMJICHHE C
oOpa3llaMid OKCHJIOB W OINKHCAHHE WX CBOWCTB, IIOJNly4eHUE, coOHUpaHue,
pacro3HaBaHWE W H3yuyeHHE CBOICTB Bopopoja (ropeHue), B3auMojeiicTBue
Boziopoaa ¢ okcusoMm Meau(Il) (Bo3MOXXKHO MCIOJIb30BaHUE BHIEOMATEPHUAIIOB),
HaOmofieHne O00pas3loB  BELIECTB KOIMYECTBOM | MOJb, HCCII€OBaHME
OCOOCHHOCTEH pacCTBOPEHHS BEWIECTB C Pa3IUYHOW PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHON MacCOBOM JOJEH pacTBOPEHHOTO
BELIECTBA, B3aUMOJAEHUCTBHE BOABI C MeTaUlaMM (HAaTPUEM U KaJIbLIUEM)
(BO3MOXHO HCHOJb30BAaHUE BUAEOMATEPUANIOB), ONPEAEICHUE PacTBOPOB
KACIOT M INEJOYed C TOMOIIbI0 WHAMKATOPOB, HCCIEAOBAaHHE OOpPa3loB
HEOPraHMYECKUX BELIECTB pa3IM4YHBbIX KJIACCOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM MHJMKAaTOPOB B pacTBOpax KHCIOT U IIEJIOYeH, H3ydeHHE
B3auMmozeicTBus okcuzna meau(ll) ¢ pacTBopoM cepHOM KHUCIOTBI, KUCIOT C
MeTaJlZIaMU, PEAKLUN HEUTPpaIU3alnH, II0JIy4eHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITCCHCHME OJHOIO MeTajula JpyTMM H3 pacTBOpa COJIM, pEIICHUE
HKCIEPHUMEHTAJIbHBIX 3a/ad N0 Teme «BaxHeilne kinacchl HEOPraHUYECKUX

COEIUHEHUIN

ITepnonnueckuit 3akoH u [leproanyeckas cucreMa XMMUYECKUX IEMEHTOB
.. MenneneeBa. CtpoeHne aTOMOB. XUMUYECKasi CBA3b.

OKHUCINTEIIFHO-BOCCTAHOBUTECIILHBIE pe€akuun

[lepBble TMOMBITKH KJIACCUPHUKANNNA XUMHUYECKHX JJIeMeHTOB. l[loHsATHE O
rpylmnax CXOJHBIX 3J€MEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJllbl,
raJloTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT am@oTepHbIE

OKCHUIbI U TUAPOKCUIBI

[Tepuognyeckuii 3akoH. [leprognueckas cucremMa XuMu4eckux anemMeHToB J[. 1.
Menneneesa. Koporkonepronnas u JUIMHHOIIEpUO/IHAS (bopmbI
[lepuoguyeckoit cucteMbl xumudeckux anementoB JI.WM. Menpaeneesa.
Ilepuoner u rpynnel. MDU3MYECKUM CMBICI IMOPSIAKOBOIO HOMEpa, HOMEPOB

nepuoaa U rpyIinbl 2JICMCHTA

Crpoenne atomoB. CoctaB aromMubIX siaep. M3oromnsl. Dnexkrponbl. CTpoeHue

AIEKTPOHHBIX 000JOYEK aroMOoB TepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
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1.1

1.2

1.3

Ilepnonnueckont cucremsl .M. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO

AJIEMEHTA M0 ero noJjokeHuto B Ilepuonnueckoit cucreme /.M. Menaeneesa

3aKOHOMEPHOCTH H3MEHEHUs paauyca aroMOB XHMHYECKHUX JIIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TIpynnaM H MNEPUOJAM.
3nauenue [lepunonnueckoro 3akoHa u Ilepmoguyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB Il pa3BUTUA Hayku W mnpaktuku. .M. MenneneeB — y4€Hbli U

rpaxxaiaHuH

Xumuyeckass cBsi3b. KoBaneHTHas (monsipHass UM HEMONSpHasi)  CBS3b.

3HGKTpOOTpI/II_[aTeJIbHOCTB XUMHYECKHX DJIeMEHTOB. MloHHAas CBS3b

Crenedb okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCILHBIC pCaKunu. HpOLICCCBI

OKHCJICHHS B BOCCTAaHOBJICHNS. OKUCIIMTEIN H BOCCTAHOBUTEIIH

XUMUYECKUH DSKCIIEPUMEHT: H3ydeHHE O0O0pa3loB BEIIECTB METAUIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THMIPOKCHJA LMHKA C pacTBOpaMU KHCIOT H
LIEJI0YEH, MIPOBEICHHUE OIIBITOB, HILTIOCTPUPYIOLIUX HPUMEPEL
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIUi (TOpeHHe, PeaKkIMy pa3ioKeHus,

COEJIMHEHUS)

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUA

BemecTtBo n xumnueckas peakuus. [loBropenne

Ilepnonnueckuii 3akoH. Ilepuoguueckas cucreMa XMMHU4EeCKHX ieMeHToB [1.1.
MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWCTB
XUMUYECKUX DJIIEMEHTOB IIEPBBIX TPEX IEPUONOB, Kajausd, KajablUusi U UX
COCIMHEHUII B COOTBETCTBUM C IOJOXKEHUEM 3JeMeHTOB B Ilepmonnueckoit

CUCTEMC U CTPOCHHUEM X aTOMOB

CrpoeHue BemiecTBa: BUABl XUMHUYECKON CBA3M. THIIBI KpPUCTAUNIMYECKUX
pPEETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THMNA KPUCTAUNINYECKON PEIIETKI
U BHUJIa XUMUYecKor cBs3u. Kimaccudukanust 1 HOMEHKIATypa HEOPraHUIEeCKUX
BEIECTB (MEXIyHapoAHas U TpUBUAIbHAs). XUMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSALIMXCS K pa3in4yHbIM  KJlaccaM HEOPraHWYECKUX COEAUHEHMH,

TCHETUYCCKAs CBA3b HCOPraHMYCCKUX BECIICCTB

Knaccudukanus XuMU4YeCKUX peakuil o pa3iudHbIM MpU3HAKaM (110 YUCITY U

COCTAaBy Y4YACTBYIOIIUX B PCAKOHUH BCHICCTB, IO TCIJIOBOMY 3(1)(I)CKTy, 1o
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W3MCHECHHUIO CTCIICHEH OKMCICHUS XHMHUUYECKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
o y4aCTuro KaTaHI/IBaTOpa). DK30- n OHAOTCPMUUCCKUC pcakniuu,

TECPMOXUMHUYCCKUEC YPAaBHCHUS. Ilonstue o CKOpPOCTHU XHUMHYECKON p€akunun

[Tonarue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonarue o
TOMOTEHHBIX U F€TEPOreHHBIX peakuusx. [[oHATHE 0 XUMHUYECKOM PaBHOBECHH.
@akTophl, BIHAIOLIME HA CKOPOCTh XHMMHYECKOW pEAKUUH U IIOJOKECHHUE

XUMHYICCKOI'0 PaBHOBCCHUA

OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIC peaknuu, ANIEKTPOHHBI  OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTEIbHOW  peakuuu. CocTaBlieHME  ypaBHEHUN
OKHUCJINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUM C HCIOJIB30BAaHUEM METOAA

AIIEKTPOHHOTO OanaHca

Teopusi 3MEKTPOIIUTUUECKON AMCCOUMALMU. DIEKTPOJIUTHI M HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M JUCCOITMAIIMN BEIIECTB C Pa3IMYHBIMU BUAAMHU
xummudeckoil cBszu. Crenenp auccoruanui. CUIbHBIC U cIa0ble AIEKTPOIUTHI.
Peakiuu monHoro oOMeHa. YCIIOBUS MPOTEKaHWs pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€éHHbIE HOHHBIE ypaBHEHUs peakiuil. CBONCTBAa KHUCIOT,
OCHOBAaHMW ¥ COJ€H B CBETE TMPEACTABICHUN 00 3JICKTPOIUTHUCCKON

AUCConralu. KauecTrBeHnnabie pC€aKku Ha NOHBIL. ITonsTue o TUAPOJIN3C cojeit

XUMUYECKUN HKCIEPUMEHT: O3HAKOMIIEHHE C MOJAETSMHU KPUCTAIITUYECKUX
pEImIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
anmMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpHs); UCCIEIOBAHHUE 3aBHCHUMOCTHU
CKOPOCTH XUMHUYECKOW pEaKIUU OT BO3ICHCTBHA pPAa3lWYHBIX (HAaKTOPOB;
UCCJIEJIOBAHUE  DJIEKTPOIPOBOAHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIMAIIMM  KHUCJIOT, Ieyioueid u cojied (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEepUAOB); TMPOBEACHUE OIBITOB, WUIIOCTPUPYIOIMIUX MPU3HAKU
NPOTEKaHUs peaKiiii HOHHOTO oOMeHa (0O0pa3oBaHME OCAJKa, BBIACICHHE Ta3a,
oOpa3oBaHue BO/JIBI); OTIBITOB, WJLTIOCTPUPYIOIINX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMN (TOPEHHE, pEaKLUU pa3IokKeHHUs,
COCIMHEHUS); pAaClO3HABaHHE HEOPTaHWYECKHUX BEIIECTB C IOMOUIBIO
Ka4CCTBCHHBIX peaKum”I Ha UOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
Hemerannbel u ux COCIUHCHUA

OOmast  xapakrepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHue 1 pu3nvecKkue CBOMCTBa MPOCTHIX
BEIIECTB — TaJlOTCHOB. XHMHUYECKHE CBOICTBa Ha IpuUMepe XJopa

(B3auMoJeiiCTBHE C MeTajllaMd, HeMeTalslaMH, MiejlodyaMu). XJIOPOBOIOPOI.
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ConsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, OJyYeHUe, NpuMeHeHue. [lefictBue
XJIOpa M XJIOPOBOAOPOAA HAa OpraHu3M 4YellIoBeKa. BakHenue XJIOpuibl U UX

HaXO0X/JICHHE B IPUPOJIE

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE CTeNeHH okucieHus. CTpoeHne u (pu3ndeckne CBOHCTBa
IOPOCTBIX BEHIECTB — KHUCIOpOAa M Cepbl. AJUIOTPONHBIE MOAUDUKAIIUH
KUCIIOpOZia M cepbl. XMMHUYECKHe CBOMCTBa cepbl. CepoBOIOPON, CTPOEHUE,
dusznyeckne W XUMUYEeCKHe cBokicTBa. OKCHABI CEpbl KakK IPEICTABUTEIH
KUCIIOTHBIX OKcUIoB. CepHas KHCIOTa, pU3MYECKHe M XMMHYECKHE CBOWCTBA
(oOme Kak MpeacTaBHTENs Kilacca KHCIOT M crenuduueckue). XUMUYeCKHe
peaknuy, JIeKaIlue B OCHOBE HMPOMBIIUICHHOTO crnoco0a MONTyYeHHs CepHON
kucnotel. Ilpumenenue. Conu cepHOM KHUCIOTHI, Ka4ECTBEHHAsl PEaKIUs Ha
cynbdar-noH. Haxoxnenue cepsl u €€ COeAMHEHHH B MpUpone. XUMHUYIECKOEe
3arpsA3HEHUE OKPYKAIOUICH Cpelbl COCIMHEHUSMHU Cepbl (KUCIOTHBIC IOXK[IH,

3arpsi3HEHUE BO3yXa U BOJAOEMOB), CIOCOOBI €ro MpeA0TBpaIlleHuUs

OO0mas xapakTepucThKa 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIEHMsSI. A30T, pacCIpOCTpaHEHHUE B IIPUPOJIE,
bu3ndecKue U XUuMUYECKHe cBoricTBa. KpyroBopot azora B nmpupoje. AMMHUaK,
ero (u3nyecKkrue M XMMHUYECKHE CBOICTBa, mosiyueHue W npumeHenue. Conu
aMMOHMSI, UX (U3MYECKHME M XHUMHUYECKHE CBOMCTBA, MpPUMEHEHHUE.
KayecTBeHHast peakius Ha MOHbI aMMOHHUS. A30THasi KUCJIOTA, €€ MOIy4YeHue,
bu3nYecKkue W XUMHUYECKHE CBOMCTBa (00mMe Kak TMpeACTaBUTENS Kiacca
KUCTOT U crnenuduueckue). Vcmonp30BaHUE HUTPATOB M COJEH aMMOHHS B
KaueCTBE MUHEPAIbHBIX yIOOpeHHH. XUMHUYECKOEe 3arps3HEHHE OKpY’Karolen
Cpebl COeTUHEHUSIMU a30Ta (KUCIOTHBIE JTOXK/IU, 3arpSA3HEHUE BO3/1yXa, OYBBI

1 BOIOEMOB)

®ocdop, amnorponnbie MomuduKkanmuu Gocdopa, GUNIECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢ochopa(V) u dochopnas kuciora, ¢uzndyeckue u
XUMHUYECKUE CBOWCTBA, ToiydeHue. Mcmomb3oBanue ¢GochaToB B KadecTBE

MUHEPATBHBIX YI0OpeHuit

OO6mas xapakrepuctuka ayeMeHToB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH OKHUCIEHUS. YIIEponA, aUIOTPONHbIE
MoauUKallMy, pacHpoCTpaHeHHEe B Npupoie, (U3HUECKHEe U XUMHUYECKHE
cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupoze. OKCHIIBI yriepoaa, ux

(1)I/ISI/ILICCKI/I6 N XHUMHYCCKHUEC CBOﬁCTBa, ,Z[CI;'ICTBPIG Ha JXHUBBIC OpPraHHU3MEI,
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MOJTyYeHUE U MPUMECHEHHE. DKOJIOTHYSCKHE MPOOIEMBI, CBA3aHHBIC C OKCHIOM
yoiepona(lV); rumore3a rmo0aibHOTO TMOTEIJICHUS KJIMMaTa; TMapHUKOBBIH
s dexT. YrompHast KUCIOTa U €€ CONu, UX (PU3NUecKue 1 XUMHIECKHUE CBOMCTBA,
noinyuyeHue u TmpuMeHeHue. KadecTBeHHas peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEAHMIIMHE, TPOMBIIUICHHOCTH B CEITLCKOM

XO3SMCTBE

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTUHEHHSIX
ymiepoga (MeTaH, 3TaH, OSTWIEH, AalleTWIEH, 3TaHOJ, IIULEPUH, YKCYCHas
kuciora). Mx cocraB u xumuyeckoe crtpoeHue. [loHarne o Ouonormuecku
BRXHBIX BEIIECTBAX: JKUPAX, OeNKaX, YIIeBOAaX — W HMX PO B IKU3HU
yeynoBeka. MarepuanbHoe €IMHCTBO OpPraHMYECKHMX U HEOpraHMYecKHX

COEIUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHE CBOICTBA, TOIy4YE€HUE H
npumenenue. CoeauHeHus KpeMmHHsI B mpupone. OOmue mpencraBieHuss o0
okcuae kpeMHus(1V) u kpemuueBoit kucnore. CUIMKAThl, UX UCIIOJIb30BAHUE B
OBITY, MEIUIIMHE, TPOMBILUIEHHOCTH. BaxxHeillne crpouTenbHble MaTepuabl:
KepaMHKa, CTEKJO, IIeMEHT, OeToH, jxene300eToH. IIpobmembr OGezomacHOro

HCIIOJIB30BaAHUA CTPOUTCIIBbHBIX MaTCPUaJiOB B HOBCCﬂHeBHOﬁ KHU3HHU

XUMHUYECKHH HSKCIIEPUMEHT: H3ydeHHe OOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCIJIOTHI; IIPOBEAECHME KAYE€CTBEHHBIX pEaKUUHd Ha
XJIOPU/I-MOHBI ¥ HAOJTIOJICHNE TIPU3HAKOB UX MPOTEKAHUS; OBITHI, OTPAYKAIOIINE
¢u3nuecKre U XMMHUYECKHUEe CBOICTBA raJlor€HOB M UX COEAMHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUAJIOB); O3HAKOMJIEHHE C 00pa3liaMH XJIOPHUJIOB
(raJloreHuI0B); O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COeAMHEHUSIMH
(BOBMOXXHO  HCIOJB30BaHUE BHUICOMATEpPHANIOB); HAOIIONEHHE TIpolecca
oOyrMBaHUs caxapa HOJA ACWCTBHEM KOHLEHTPUPOBAHHOM CEpPHOI KHUCIIOTHI;
U3y4YeHUE XMMHUYECKHX CBOMCTB pa30aBIIEHHOI CEpPHOM KHUCIIOTHI, MPOBEIECHUE
KAQuUeCTBEHHON peakuuu Ha Cyinb(haT-uoH M HaONIOAEHUEe MpHU3HAaKa eé
NPOTEKaHUs; O3HAKOMIICHHE C (PM3MIECKUMH CBOWCTBAMH a30Ta, (ocdopa u ux
COEMHEHUN (BO3MOXHO MCIIOJNB30BAaHUE BHUACOMATEpUANIOB), 0Opa3namu
a30THBIX U (hochOpHBIX yIOOpeHUH; MoNydeHHe, COOMpaHne, paclioO3HABAHUE U
U3y4yeHHE CBOWCTB aMMMaKa; IpPOBEJIEHHE KaueCTBEHHBIX pEaKIHMi Ha HOH
amMmMoHUS ¥ QocdaT-uOH W U3yUCHHE TPHU3HAKOB UX MPOTEKAHHSA,
B3aUMO/JIEHCTBUE KOHIIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MENbIO0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEPHAIIOB); HU3yUEHUE MOJENEH KpPUCTAINYECKUX

peméTok anMasa, rpadura, GpyaepeHa; 03HaKOMIICHHE ¢ TPOIIECCOM aAcopOLun



3.1

3.2

3.3

3.4

3.5

3.6

PacTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTUBOrasa;
HoJy4eHue, coOupanue, pacro3HaBaHUE M U3yUYeHUE CBOMCTB YITIEKUCIIOTO Ta3a;
IIPOBEICHNE KAYECTBEHHBIX peakluii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yUEHHE
IIPU3HAKOB UX IPOTEKaHUSA; O3HAKOMIIEHHE C MPOAYKLUHEH CHIUKATHON
IIPOMBILIUICHHOCTH;  PEIICHHE  HOKCIEPUMEHTAIBHBIX  3aJa4 10  TEMe

«Baxneinie HeMeTallIbl U UX COSTUHCHUSI
MeTamisl 1 uX COCIUHCHMUA

OO61mas xapakTepucTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUH MX
nosnokeHuss B Ilepuonmyeckoil cucreme XuMuyeckux avieMeHros .M.
MenpneneeBa u ctpoeHusa atoMoB. CTpoeHne MeTauioB. Metaindeckas CBsi3b
U METaJUIMYeCcKas KpUCTAIMYECKass peHETKa. ODIEKTPOXUMUUYECKUN Psij
HaIpsHKEHUI METAIOB

duznyeckne U XUMHUYECKUE CBOMcTBa MeTaioB. OO1ume crnocoObl MoMyueHus
MeTayuioB. [loHATHE 0 KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyTyH, TIOPATIOMUHIIN, OpOH3a) ¥ MX IPUMEHEHUE B
OBITY U IPOMBILIUIEHHOCTH

[[{emounble MeTajuibl: nonoxeHue B llepumoamyeckoil cucreMe XMMHYECKUX
anemeHnToB /.M. MenzaeneeBa; CTpOCHUE X aTOMOB; HAaXOXIEHUE B MPHUPOJE.
duznyecKkre U XMMUYEeCKre CBOMCTBA (Ha mpumepe HaTpus U Kajus). OKCuabl U
TUAPOKCUIBI HaTpus M Kanus. lIpuMeHeHue IIEeNOoYHbIX METalJIoB U UX
COEOUHEHUN

[[lemouHo3eMeNbHBIE  METAUIBl MAarHuid W KaJbLMil:  IOJIOXKEHHE B
Ilepnonuyeckoit cucreme xuMmuueckux anemenTos (.M. Menzeneesa; ctpoeHue
X aTOMOB; HaxoxJeHue B mnpupone. OU3nyeckue M XUMUYECKHE CBOMCTBA
MarHusi 1 Kaiplus. Baxuelinne coequHeHUs Kaiublus (OKCHJ, THUIPOKCHI,

conn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTPaHSHUS

AmomuHMI: TIoNo)keHue B [leproandeckol cuCTeMe XHMHUYECKUX DJIEMEHTOB
JA.N. Menneneesa; CTpOCHUE aTOMa; HaxoXkAcHUE B npupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBAa amioMuHHs. AMQOTEepHBIE CBOICTBA OKCHIA W
TUIPOKCUIA AJIFOMUHUS

Keneso: monoxenue B [lepuoandeckoit cucteMe XuMuueckux anementon J1.1.
MenpeneeBa; CTpOEHHME aroMa; HaxoXkJaeHue B mnpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBa >xene3za. Okcuapl, THapokcuabl u comu xene3a(ll) u

xkenesa(lll), ux cocras, CBOMCTBA U MOTyUYEHUE
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XUMHUYECKHN HKCTIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMyi METaJlIOB U CIUIABOB,
uX (QU3NYECKUMHU CBOMCTBAMHU; M3YUYCHHE PE3yJIbTaTOB KOPPO3UH METaJIOB
(BO3MOXKHO HCITIOJIb30BaHUE BHJIEOMATEpUAIIOB), oco0eHHOCTeH
B3aMMOJICHCTBUS OKCH/IA KaJbIUs M HATPHSI C BOJIOM (BO3ZMOXKHO HUCIIONIb30BaHUE
BUICOMATEPHAIIOB); MCCIEOBAHNE CBOWCTB >KECTKOM BOJIBI; TpOIIECCa TOPEHHUS
xKenesa B KHCIOpoae (BO3MOXKHO — HCIONB30BaHHE  BHIEOMAaTepUAJIOB);
MPU3HAKOB TPOTCKAHUS KAYSCTBCHHBIX pPEaKIMi HA WOHBI (MarHus, KaJIbIIUs,
amomunms, nuHKa, ckeneza(ll) wm kenesa(Ill), memu(Il); nHabGmromeHme wu
ONMCAaHHWE TPOICCCOB OKpANIMBaHUS IUIAMCHH HWOHAMHU HATPHS, Kaius |
Kaiblusg (BO3MOXKHO HCIOJIB30BAaHUE BHICOMATEPUAJIOB); HCCIICIOBAHHE
aM(OTEepPHBIX CBOMCTB THIPOKCHIA ATFOMHUHHS M THIPOKCHIA ITUHKA; PEIICHHUE

HKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHeHIne MeTaIbl U X COSTMHEHUS
XUMHUS U OKpy’Karolas cpea

HoBble marepuansl U TEXHOJOTHM. BelmiecTBa U mMarepuasibl B MOBCEAHEBHOU
JKU3HM YelloBeKa. XUMUs U 30pOBbe. be3onacHoe Mcnoiab30BaHUEe BEIIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas moMoIs mpu XMMHYECKUX OXKOTax M

OTpPAaBJICHUAX

OCHOBBI ~ DKOJIOTMYECKOM  IpPaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHUE
okpyxaroment cpenpl [1JIK. Pons xumMuu B perieHUH 3KOIOrHUECKUX MpoOIeM.
[TpuponHble MCTOYHHMKM YIJIEBOJOPOAOB (Yrosib, NMPHUPOAHBIN ra3, He(Tb),
MPOAYKTHI UX MEepepadOTKH, UX POJIb B OBITY U MPOMBIIIEHHOCTH

XUMHUUECKUN IKCTIEPUMEHT: W3yueHHe 00pa3loB MaTepHuajoB (CTEKIO, CIUIABHI

MCTAJJIOB, ITOJIUMEPHLIC MaTCpI/IaJ'IBI)



INPOBEPAEMBIE HA OI'9 11O XUMHWHU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon

NpoBepsaAEMOro
TpeOOBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaHMSA K MPeAMETHBIM pe3y/ibTaTaM 6a30BOro
YPOBHS1 OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl
OCHOBHOTI0 0011er0 00pa3oBaHusi Ha ocHoBe PI'OC

[IpencraBnenue:

O TI03HAaBa€MOCTH SIBJICHMH NPUPOAbI, MOHUMAaHHE OObEKTHUBHOMN
3HaYUMOCTH OCHOB XMMMYECKOM HayKH Kak OOJIaCTH COBPEMEHHOTIO
€CTEeCTBO3HAHUS, KOMIIOHEHTa OOIeld KyJIbTypbl U MPaKTHUYECKOM
NeSITEIbHOCTH YeJOBeKa B YCJIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMaHHEC MECTa XUMHU CPEAU APYTHUX €CTCCTBCHHBLIX HAYK

0 HAy4YHbIX METOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX W
TCOPCTUUCCKUX MCETOHAAX HUCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHNYCCKUX pCaKHHﬁ; YMCHUC HCITIOJIB30BATh MOACINU  IJIA

O0OBSICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npodeccuOHaATBHON 1eATENbHOCTH, CBA3aHHBIX C XUMUEH U
COBPCMCHHBIMH TCXHOJIOTUSIMHU, OCHOBAHHBIMM Ha JOCTHIXCHUAX
XMMHUYECKOM HayKH, 4YTO MO3BOJIMT OOYYarOLIUMCSI paccMaTpHUBaTh
XMMHIO Kak cepy cBoeil Oyaymiei mpodeccHoHaIbHOM A TeTbHOCTH
U clieslaTh OCO3HAHHBIA BBIOOP XMMHM Kak NMPO(UIBHOIO IMpeaMeTra

IIPH [IEPEeXo/ie Ha YPOBEHb CPEIHET0 00IIEero 00pa3oBaHusI

Bunanenune cucreMol XMMHYECKMX 3HAHMM M YMEHHME IIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHHﬁ, KOTOpas BKIIFOYACT:

Ba)KHEHIIIME XUMHWYECKHE TIOHSATHSA. XHUMHUYECKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BELIECTBO, OJHOPOIHAS U
HEOJHOPOJHAsl CMEeCh, OTHOCHUTENIbHbIE aTOMHasi M MOJIEKYJsIpHas
MaccChl, KOJMYECTBO BEILECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KUCJIOTa, OCHOBAHME, COJIb (CpenHss), XMMHUYECKas
peakuus, peakUUu COENMHEHUs, PEaKLUUU pa3jIoKECHMs, pPEaKLHH
3aMelleHus, peakuun oOMeHa, TeIUIOBON 3(PQeKT peakuuu, 3K30- U
SHIOTEPMUYECKUE PEAKIMU, PacTBOpP, MACCOBasi JIOJS XMMHUYECKOTO

QJICMCHTAa B COCIUHCHHNH, MaccoBas J0JIA U [OpOoUCHTHAas
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KOHIICHTPALMS BEIIECTBA B PACTBOPE, PO aTOMA, JIEKTPOHHBIN CII01
aroMa, aroMHas OpOHuTallb, PaJAUyC aToMa, BaJEHTHOCTb, CTEHECHb
OKHCJICHUS, XUMUYECKasl CBA3b, IEKTPOOTPULIATEIBHOCTD, MOJIAPHAs
U HEMNOJIIpHAs KOBAJIECHTHAs CBA3b, MOHHAsA CBSA3b, METAJIIMYECKas
CBSI3b, KpUCTAJTINUECKAs peréTka (aToOMHasi, HIOHHAasl, METaJUInYecKas,
MOJIEKYJIsipHas), UOH, KAaTHOH, aHHOH, JIEKTPOJIUT U HE3JIEKTPOJIHT,
AIIEKTPOJINTHYECKAsl ~JUCCOLMAINS, pPEaKUWd HOHHOTO OOMeHa,
OKHUCJINTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKLIMH,  OKHUCIUTEIb U
BOCCTAHOBHUTEb, OKUCICHHE M BOCCTAHOBIICHUE, DIJIEKTPOJIU3,
XMMHUYECKOE pPaBHOBECHE, OOpaTuMble W HeoOpaTHMble pPEaKIUH,
CKOpOCTh XUMHYECKOM peakunu, Karamusarop, I[IJIK, xopposus

MCTAJIJII0B, CIIJIaBbI

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPAHEHHUS Macchl,
nepuoguyeckuii  3axkoH J[.M. MennaeneeBa, 3aKkOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOl"aI[pO

TEOpuun XUMUH: aTOMHO-MOJIEKYJISIpHAsE ~ TEOpHs,  TEOpHs

BHGKTpOHI/ITI/I‘-IeCKOﬁ JAUcCCconranuu
Bnaagenue ocHOBaMH XHUMHUYECKOMH rpaMOTHOCTH, BKJIIOUAIOIICH:

YMEHUE NPaBUJIbHO UCIOJIb30BaTh U3yYCHHbIE BELIECTBA U MaTepUAJIbI
(B TOM 4ucie MUHEpaJbHblE YIOOpPEHMs, METaulbl U CIUIaBBl,
HOPOAYKThl MepepaboTKH MPUPOIHBIX HCTOYHMKOB YIJIEBOAOPOJIOB
(yrs, mpupomHoro rasza, HepTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOACTBE U NOHUMAaHKUE 3HAUEHUsI )KUPOB, OEIIKOB, YITIEBOIOB JUIS
OpraHM3Ma YeJlOBeKa; YMEHHE MPOTHO3UPOBATh BIUSHUE BEIIECTB U
XMMHUYECKUX MPOLECCOB Ha OpPraHU3M 4YeJIOBEKa U OKPYKaloIlylo
IPUPOIHYIO CPELy

YMEHHME HMHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSAMHU JPYIHX

y4eOHBIX MPEIMETOB

HaJU4yue OmbITa paboThl C pa3IMYHbIMH UCTOUYHHMKAMU HH(OpManuu
N0 XMMHUU (HAayyHas M HAy4dHO-TIOMYyJISIpHAs JUTEparypa, CIOBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI)

yMEHUE OOBEKTUBHO OLEHHBATh HH(OPMAIMIO O BEIIECTBAX, HX
OpeBpallleHUsIX M MPAKTUYECKOM  NPUMEHEHMH U yMEHHe

HCII0JIb30BaTh €€ s PCIICHUA y‘~I€6HO-H03HaBaT€JII)HI>IX 3aaa4d
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Brnanenue ocHoBaMu TMOHATHMHOTO amnmapara U CHMBOJHUYECKOTO
SI3pIKa XUMUU 7Sl COCTaBlIeHUsI (HOpMyJ HEOPraHUYECKUX BEIIECTB,
YpPaBHCHUN  XMUMUYECKHMX  pEaKlIMil; OCHOBAaMH  XHMHUYECKOH
HoMeHKIaTypbl (IUPAC u TpuBuanbpHOi)

YMeHue oOBSACHATH CBSI3b MOJOXKEHUs dreMeHTa B [lepuoamnueckoii
CUCTEME C YHUCJOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (cOCTaB M 3apsAl s1pa, oO0Iiee Yucio
AJIEKTPOHOB), PACHPEICICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX MEPUOJOB, KATUS U KAJIbLIU
[IpencraBienne 0  NEPUOAMYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHYECKUX DJIEMEHTOB (paguyc aroma, SJIEKTPOOTPHUIATEIHHOCTS),
OPOCTBIX M CIOXKHBIX BEIIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[lepuonuueckoit cucreme (B MalbIX MEPUOJAX U  [JABHBIX
HOJTPYIINAax) U AIEKTPOHHOTO CTPOCHHMSI aToMa

YMenne kinaccupuiupoBarh:

XUMUYECKHUE DTIEMEHTHI

HEOpPraHWYECKHUE BEIICCTBA

XUMHUYECKHUE PEeaKIuu

YMeHHE OIPENeIaTh:

BaJICHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKHUX DJIEMEHTOB, 3apsij
MOHA

BUJl XUMHUYECKOW CBSI3M W THUIN KPUCTALIUYECKON CTPYKTYphl B
COEJIMHEHUSIX

XapakTep Cpeabl B BOAHBIX paCTBOpPaX BEIMIECTB (KUCIOT, OCHOBAHUI)
OKHCITUTEh U BOCCTAHOBUTEH

YMeHue XxapakTepru3oBaTh (PU3NIECKUE M XUMUIECKUE CBOWCTBA!
NPOCTHIX BEHIECTB (KHCIOPOI, O30H, BOIOPOH, TpaduT, anmas,
KpeMHHuid, a30T, (ocdop, cepa, XJop, HATPUN, KaJIUd, MarHuw,
KaJIBITUH, aTIOMUHUHN, KEIE30)

CIIOXKHBIX BEIIECTB, B TOM YHCIE WX BOIHBIX PacTBOpPOB (Boia,
aMMHaK, XJIOPOBOIOPO, CEPOBOAOPOA, OKCHIBI M THUIPOKCHIBI
metamoB [-ITA rpynn, amomunus, menu (II), umunka, xeneza (Il u

IIT), oxcunpt yrepoaa (I u IV), xpemuus (IV), azora u pocdopa (111
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10.1
10.2

10.3

10.4
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11.2
11.3

11.4

12

12.1

12.2

12.3

u V), cepet (IV u VI), cepuucras, cepnas, a30THUCTas, a30THasd,
tdocdopHas, yroiapHasi, KpeMHHEBask KUCJIOTA U UX COJIH)
OPOrHO3MPOBATh M XapaKTepH30BaTh  CBOWMCTBa  BEUIECTB B
3aBUCHMOCTH OT MX COCTaBa M CTPOCHHS, NPUMEHEHHE BEIECTB B
3aBUCHUMOCTH OT UX CBOMCTB, BOBMOKHOCTh MPOTEKAHUS XUMUYECKUX
MIPEBPAICHHUI B Pa3IMYHBIX yCIOBHUSIX

YMeHUue COCTaBIATh MOJICKYSIPHBIE U MOHHBIE YPAaBHEHUS PEaKIIHii, B
TOM YHCJIE:

peakIuiit FOHHOTO 0OMeHa

OKHUCJIUTETHHO-BOCCTAHOBHUTEIHHBIX PEAKIIAN

WUTIOCTPUPYIONIMX ~XUMHYECKHE CBOWCTBA W3yYEHHBIX KJIACCOB
(TpyIi) HEOPraHUYECKUX BEIIECTB

HNOATBEPKAAIOIINX T€HETHUECKYIO B3aUMOCBSI3b MEXK1y HUMHU

YMeHne BBIYUCIATE (IPOBOAUTH PACUETHI):

OTHOCHUTEIIbHYIO MOJICKYISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJIF0 XUMHUYECKOTO 2JIEMEHTa B COSAMHEHUN

MacCOBYIO JIOJIIO BEIlIECTBA B PacTBOPE,

KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM razoB

0 YpPaBHEHUSM XUMHUYCCKUX PEAKIMA W HAXOAUTh KOJIHYECTBO
BEIIECTBa, 00BEM M MacCy peareHTOB WU MPOIYKTOB PEaKIIuu
Bnanenue (3HaHHE OCHOB):

OCHOBHBIMH  METOJlaMH  HAy4YHOro TO3HaHMs  (HaOmrofeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHKE) TIPU U3yUECHUH BEIIECTB U
XUMHYECKUX SBJICHUN; yMeHue copMylnupoBaTh MpolieMy u
NPEIOKUTD MTyTH €€ PeIIeHUs

0e3omacHOil pPabOTHl ¢ XUMUYECKUMHU BEIIECTBAMHU, XUMHUYECKOMN
MOCYZ0M U Ta0OPaTOPHBIM 00OPYIOBAHHEM

npaBuIaMu 6€30MacHOT0 OOpAIEHUS C BEIIECTBAMHU, UCTIOIb3YEMBIMHU
B TIOBCETHEBHOM XKM3HU, MTPABUIIAMHU TOBEACHHUSI B LEISIX COEPEKEHUS
3I0POBbSI M OKPY’)KAIOWIEH NPUPOAHON Cpelpl; MOHMMAaHUE Bpeaa
(omacHOCTH) BO3IEHCTBUS Ha JKHBBIE OPraHU3MBI OIpeNeIEHHBIX
BEIICCTB, CIIOCOOOB YMEHBIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO

BO3JICHCTBUS
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14.1

Hammune MPAKTUYCCKHUX HABBIKOB IIJIAHUPOBAHHA W OCYILICCTBJICHUA

CICAYIOMUX XUMHUYCCKUX IKCIICPUMCHTOB!

HN3Y4YCHHUC U OIIMCAHUC (1)I/ISI/IIICCKI/IX CBOICTB BC€HICCTB, O3HAKOMJICHUC
C q)HSI/IIIeCKI/IMI/I u XUMHUYCCKHUMU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHHUS XUMHYCSCKUX PEAKIIUN
U3y4YeHHE CIIOCOOO0B pa3IeIeHUsI CMeCei

MOJIYUYCHHE KHUCIOpOaa U U3YUCHUC €TO CBOI>'ICTB; IMOJIyUYCHHE BOAOPOIa
U HU3Yy4YCHHC CTO CBOfICTB; NOJIYYCHHUEC YITICKHUCJIOTO Ira3a U U3YUCHUC

€ro CBOWCTB; MOJy4YeHUE aMMHAKa U U3y4YEHUE €r0 CBOMCTB

IIPUTOTOBJICHUE pACTBOPOB C ONPENEIEHHOM MAacCOBOM JOJEH

paCTBOpéHHOFO BCIICCTBA

IpUMEHEHNE UH/IUKAaTOPOB (;makmyca, METHJIOpaHKa u
¢denondTanenna) Uil ONpeneNeHHs XapakTepa Cpelbl B PacTBOpax

KHCJIOT 1 menoqeﬁ

UCCIICIOBAHNE M OIMCaHHE CBOWCTB HEOPraHWYECKHX BELIECTB
pa3IMYHBIX  KJIACCOB; M3yYEHUE  B3aUMOJEHCTBUS  KHCIOT C
MeTaJlIaMH, OKCHJAMH METAaJUIOB, pacTBOPUMBIMU u
HEpPacTBOPUMBIMU OCHOBaHUSIMU, COJISIMU; II0JTy4YEHUe
HEPAaCTBOPUMBIX OCHOBAaHUH; BRITECHEHHUE OJJHOTO MEeTajlla APYTUM U3
pacTBopa COJH; UCClIeIoBaHHE aM(OTEpHBIX CBOWCTB THIPOKCHIOB

AJIFIOMHUHUS U ITMHKA

pemeHHe BKCHepI/IMeHTaJ'II)HI)IX 3aa4 110 TeMaM: ((OCHOBHI:IG KJIACChI
HEOPTraHUYECKHUX COETUHEHHI; «ONEeKTPOIUTHYECKAS
aucconuanmsay; «BaxHelmme HEMETalIbl M WX COCAWHECHHY,

«Baxxnennire MeTauibl U UX COSTUHEHUSI

XMUMHYECKHE  OKCIIEPUMEHTHI,  HUTIOCTPUPYIONIHE  TPU3HAKH
NPOTEKAaHUS PEaKIMii MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEAKIUU Ha
IPUCYTCTBYIOIINE B BOMHBIX PACTBOpax HOHBI XJIOPHI-, OPOMHII-,
womua-, cynedar-, ¢ocdar-, kapOoHaT-, CHIMKAT-aHHOHBI,
THIPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHusl, KaJblUs, aJFOMUAHHS,

xkenesa (2+) u xenesa (3+), menu (2+), nMHKa
YMmenue:

MNpEACTaBIIAITL  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJ OB,
J0Ka3arciibCTB, Fpa(i)I/IKOB n Ta6J'II/III U BBIABIATL OMIIMPUYCCKUC

3aKOHOMCPHOCTH



YCTaHaBJIMBAaThb CBA3U MCKAY pPCaJIbHO Ha6J'IIO)Ia€MI>IMI/I XHUMHWYCCKUMHU
14.2 SABJICHUSAAMU U TIpOLIECCAMU, TPOUCXOAAIINMHU B MaKpO- U MUKPOMHUDPE,

O0OBSCHATH MPUYUHBI MHOTOOOPA3us BEIIECTB



HEPEYEHD 9JIEMEHTOB COILEPKXAHMUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

HepBOHa‘laHLHHe XHUMHUYCCKHUEC ITOHATHA
YucTele BellecTBa U CMECH. CriocoObl pasaciICHuA cMmecen

AtomMBI W MOJICKYIJIBI. Xumuueckne daeMeHThl. CHMBOJBI  XHMHYECKUX

OJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuueckas Gopmyia. BaleHTHOCT aTOMOB XUMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHUSA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTEIbHAST aToMHas Macca.
OrHocHTeIbHAS MOIJICKYJISIpHasd Macca. MaccoBas goas XHMHUYECKOTO 3JIEMEHTa

B COEIUHEHUN

KonmuuectBo BemectBa. Monb. Momsiprass macca. MonsipHbiii 00bEM Ta3oB.

B3aumocss3b KOJIMYCCTBA, MACChI U YKUCJIa CTPYKTYPHBIX CIHMHUIL BCUICCTBA

dusnyeckrue W XHUMHUUYECKHE SBJICHHUS. XHMHYCSCKAs p€akuuga u eé IIPpU3HAKH.

3aKOH COXpaHEHMS MACChI BEIIECTB. XMUMUYECKUE YPAaBHEHUS

HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH H HCpI/IO,Z[I/I‘{CCKaH CHUCTEMA XHMHUYCCKHX DJJICMCHTOB

J.W. MenneneeBa. CTpoeHue aTOMOB

[Iepnonnueckuit 3akoH. [leprnoanueckas cucrema XxuMudeckux emeHTos J1.1.
Menneneesa. Ilepuonsl u rpynmnsl. @u3nyecKkuil CMBIC MOPSAKOBOTO HOMEDA,

HOMCEPOB I€puoaa U rpynrIibl 3JICMCHTA

Crpoenne aromoB. CoctaB aTtoMHbIX saep. M3ortombl. Dnexrponbl. CTpoeHUe
ANEKTPOHHBIX 000JI0OUeK aToMOB THepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
IIepunonnueckon cucremsl .M. MenaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMUYECKUX DJIEMEHTOB IEPBBIX TPEX
NEpUOJOB, Kalus, Kauplus (paguyca aToMOB, 3JIEKTPOOTPULATEIBHOCTH,
METAVINYECKUX M HEMETaUIMYECKUX CBOWCTB) M MX COECOUHEHUM B
COOTBETCTBUM C TIOJIOKEHHEM »HieMeHToB B Ilepuoanyeckoil cucreme u

CTPOCHHUCM UX aTOMOB

Crpoenue BemecTa
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3.2

4.1
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43

4.4

4.5

4.6

4.7

4.8

4.9
4.1

Xumuueckass CBsi3b. KoBajeHTHas (MOJMsSIpHAss W HETOJISIPHAs)  CBA3b.
DNEeKTpOOTPULATENIBHOCT ~ XMMUYECKMX  3JeMeHTOB.  MoHHas  cBs3b.

Merannuueckas CBSI3b

Tunpl KpHUCTAIUIMUECKMX PEIIETOK (aTOMHas, HWOHHAs, MeTajuIMyecKas),
3aBHCHMOCTb CBOWMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKH M BUAA

XUMHYECKOU CBA3U

Baxuelimme mnpeacTaBuTENM HEOPraHMYECKUX BelIeCTB. Hemeramnel u ux

COCOAUHCHNA. MeTamnsl 1 BX COCAUHECHUA

Knaccudukanus u HOMEHKIAaTypa HEOPTraHMYECKUX COCTWHEHUN: OKCHIOB
(comeobpasyrorue: OCHOBHBIE, KHCIJIOTHBIE, amdoTepHbIe) u
Hecosieo0pa3yroliue; OCHOBAaHWU (IMIETOYM W HEPaCTBOPUMBIC OCHOBAHMS);
KHCTIOT  (KHCIIOpOJCONAEpKalIie U  OECKUCIOPOAHBIC, OJHOOCHOBHBIE W
MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCIIBIX )

Ou3nMYecKue M XUMHUYECKHE CBOMCTBAa IPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOpO/Ia, XJI0pa, KUCIOpo/a, cephl, a3oTa, pocdopa, yriepoaa, KpeMHUs
duznuecKkue W XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAJUIOB: JIUTHS,
HaTpHsl, Kajausi, MarHusl U KaJblKs, aFOMHHUS, Kelie3a. DIEKTPOXUMUYECKUI

psA HAIPSHDKEHUM METaJuIoB

dusznuecKkue U XMMUYECKHE CBOMCTBA BOJIOPOJHBIX COCIUHEHHM HEMETAJIOB:
XJIOPOBOAOPO/Ia, CEPOBOAOPO/IA, aMMHUAKA

dusnyecKkue U XUMHUYECKHE CBOWCTBA OKCHAOB HemeTamnoB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(IV). Ilonyuenue
OKCHJIOB HEMETAJJIOB

Xumudeckrue cBorcTBa okcuoB: MeTamuioB IA-IITA rpynn, muaka, meau(Il) u

xeneza(ll, III). [TomyyeHne okcu10B METAIIIIOB

XUMHUYECKHE CBOIMCTBA OCHOBaHWH M aM(OTEPHBIX TUAPOKCUAOB (Ha MpUMEpe
TMIPOKCUIOB  QJIOMUHUS, JKene3a, UuHKa). [lomyueHue oOcCHOBaHMH U
aM(OTEPHBIX THAPOKCUIOB

OOme XUMHYECKHE CBOWMCTBA KHCJIOT: XJIOPOBOAOPOTHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (PocdhopHON, KpeMHUEBOH, YroiabHOH. OcoObie
XMMHMUYECKHE CBOMCTBA KOHILIEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.
[Tomyuyenue kucior

OOure XMMUYEeCKUe CBOMCTBA cpenHux coseil. [lomydenue coneit

[Tony4yenue, cobupanue, pacro3HaBaHHE BOJIOPOZA, KHUCIOPOIA, aMMHAKa,

YIJIEKUCIIOTO ra3a B J1adopaTopuu
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5.5

6.1

6.2

6.3

6.4

[Tomyuenne amMMuaka, cepHOM U a30THOM KHUCJIOT B MPOMBINIIEHHOCTH. O01mue

CIIOCOOBI MOJIy4YCHHA MCTAJJIOB
I'eneTnueckas cBI3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX CO€OUHEHUI

XUMHUYECKHUE pEAKLINU

Knaccudukaius XuMUYECKUX peakiHii 0 Pa3InYHBIM MPU3HAKAM: 110 YUCIY U
COCTaBy YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TeIIoBoMYy 3((deKTy, 1o

W3MEHEHHIO CTEIICHEH OKHCICHUS XUMUUECKHUX AJIEMEHTOB

TerutoBoit 3 dexT XMMHUYECKOH peakuy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

N QHAOTCPMHYCCKUC PCaKIUH. TCpMOXI/IMI/I‘-ICCKI/Ie YPaBHCHUA

OKHCIUTEITFHOBOCCTAHOBUTEIIHHEIC pCaKuuru. OKHCIUTEIIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHUCJICHUA n BOCCTAHOBJICHHA. :‘)HCKTpOHHBIﬁ OajaHc

OKHUCIIMTEIIbHOBOCCTaHOBUTEIILHOM pcakuuu

Teopus anexkTponuTUYecKoil nucconuanuu. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U

HEBJICKTPOJIUTHI. CunbHbIe U c1a0bIe OJICKTPOJIMTEI. CreneHn JUucconuanum

Peakniun monHoro obMena. YCIIOBHsI NMPOTEKaHUS PEAKIUd MOHHOTO OOMEHa,

ITIOJIHBIC U COI(paH_IéHHLIe HOHHBIC YPAaBHCHUA peaKm/HZ
XuMHus U OKpYyXKaromas cpeaa

BemectBa u marepuasibl B TOBCEIHEBHOM >KM3HM YeJioBeKa. be3omacHoe
WCTIOJIb30BAaHUE BEHIECTB M XMMHUYECKHX pEaKUUid B J1abopaTtopuu U OBITY.

HepBaﬂ ImoMomipb IMpu XUMHUYCCKUX OKOT'aX U OTPABIICHHUAX

XUMUYECKOe 3arpsi3HEHHE  OKpy’Karoleil  cpeabl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TI0YBBI, BO3/1yXa M BOJOEMOB), CHOCOOBI €ro IMpeaoTBpALCHHS
[IpenensHast pomyctumas koHueHTpauust BemectB (IIJIK). Pomp xumunm B
pelIeHNH D3KOJOTMYECKHUX TmpolneM. VYcuieHue MapHUKOBOro 3¢dexTa,

pa3pylieHre 030HOBOTO CJI0s

[Tpumenenne cepsbl, azora, ¢ocdopa, yriepoaa, KpeMHHUS U UX COCITUHEHHUN B
OBITy, MeOWIMHE, TNPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. IlpumeHeHne
METAJUIOB W CIUIABOB (CTaib, YyTyH, AIOPATIOMHUHHHA, OpoH3a) B OBITY H
NPOMBIIICHHOCTH MX coequHeHu. [ToHsATHE 0 KOPPO3UN METaIOB, OCHOBHBIE
CHOCOOBI 3aLIUTHI UX OT KOPPO3HH

[TpuposHbIE HCTOYHUKU YTIEBOAOPONOB (Yrojib, TPUPOAHBIA Tra3, HEQPTb),

MPOIYKTHI UX TIEPepadOTKH (OCH3UH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH



6.5

7.1
7.2
7.3

HCpBOHaLIaJ'II)HI:;Ie MOHATHS 00 OpPraHN4Y€CKUX BCHICCTBAX KaK O COCAWMHCHUAX

yriiepoaa (MeTaH, 9TaH, 3TWIICH, AUCTUJICH, 3TAHOJI, TIIHMLCPHUH, YKCYCHAasA

kucnora). [loHsATHE O OMOJOTMYECKM BaXKHBIX BEIECTBAX:

yIJIEBOJAX — U UX POJIM B KU3HU YETIOBEKA
PacuéTer:

o ¢popMyJsiaM XUMHUYECKUX COSTMHEHUIN

Macchl (MacCoBOM) JOTU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHWYCCKHUM YPABHCHUAM

Kupax, Oenkax,



		2026-04-22T12:39:42+0400
	0x 00 FE BB 13 5A 73 87 C4 F5
	Гендель Ирина Абрамовна, директор




