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IInanupyemble pe3y/bTaThbl 00y4eHHS M OCBOEHUS COJeP:KAHUS Kypca XMMHHU

B cooTBeTcTBMY ¢ yueOHBIM IUIAHOM IIKOJIBI IPOrpaMMa Kypca « XUMUs yriryOJeHHbIH ypOBEHb
B 11 xnacce paccunrana Ha 132 yacoB u3 pacuéra 4 gaca B Henento (33 Henmenn).

JlessTenbHOCTh 00Pa30BaTEIBLHOrO YYPEXKACHUS O0IIero oOpa3oBaHUs B OOYYCHHMH XHMHHU B
cpenHel (MOJIHOM) OOIIeH MIKOJe MOJDKHA OBITh HAIpaBJICHA HA JIOCTHXKEHUE O0YYarOIIMMUCS
CIIEIYFOIIMX JIMYHOCTHBIX PE3YJIbTaTOB:

B IIECHHOCTHO-OPUEHTAIIMOHHOHN c(hepe — YyBCTBO TOPJOCTH 32 POCCUHCKYIO XMMUYECKYIO HAyKY,
TYMaHHU3M, LEJIeyCTPEMJICHHOCTh, BOCHUTAHWE OTBETCTBEHHOIO OTHOMICHUS K MPHPOJIE,
OCO3HAHHE HEOOXOAMMOCTH 3aIIUTHI OKPYKAIOLIEH Cpelbl, CTPEMIIEHHE K 37J0pOBOMY 00pasy
KHU3HH,

B TPYAOBO# cpepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIIe 00pa3oBaTeIbHON WK
npodeccuoHaNbHON TPaeKTOPUH;

B II03HABATEJIbHOM (KOTHUTUBHOM, MHTEIJICKTyalbHOW) cepe — yMEeHHEe YIpaBisTh CBOEH
IIO3HABATEJIBHON JEATEIbHOCTBIO.

MeTtanpeagMeTHBIMU pe3yJibTaTaMU OCBOCHHUS BBIMTYCKHUKAMU CpeHeH (MOIHOM) 001Iel IIKOJIbI
[IPOrPaMMBI 110 XUMUU SBIISIOTCS:

UCIIOJIb30BAHUE YMEHHM M HaBBIKOB pPAa3JIMYHBIX BHJOB II03HABATEIBHOM JEATEIBHOCTH,
IPUMEHEHUH  OCHOBHBIX  METOJIOB  IIO3HAaHUS  (CHUCTEMHO-MH(OPMAILMOHHBIM  aHaIu3,
MOJICJIMPOBAHUE) JJII M3YyUYEHHUS pa3IMYHBIX CTOPOH OKpY)KaloIleld JeHCTBUTENbHOCTH;
MCII0JIb30BaHNE OCHOBHBIX MHTEIJIEKTYaJbHBIX ONepaluii: popMyJupOBaHUE TMIIOTE3, aHAIIU3 U
CUHTE3, CpaBHEHHUE, 000011IEHIE, CUCTEMATHU3AlMS], BBISIBICHUE IPUUYMHHO-CIIEICTBEHHBIX CBSI3EH,
MIOWCK aHAJIOTOB; YMEHHE T'€HepUPOBATh WUACHU M OIPENENATh CPEICTBA, HEOOXOIUMBIE U MX
peanu3anuu; yMeHHe ONpeAessaTh LeJd U 3a/1a4M JesITeIbHOCTH, BEIOMpaTh CPECTBA peain3alui
LEIU U IPUMEHATh UX Ha MPAKTHUKE; MCIOJb30BAaHUE PA3JIMYHBIX MCTOYHUKOB JUISl MTOJYyYEHUS
XUMHUYECKON MH(OpMalnuy, MOHUMaHUE 3aBHUCHUMOCTH COJEp’KaHUs U (OpPMBbI MPEICTABICHUS
UHOpMaLIKK OT LieJed KOMMYHHUKAIMK U ajipecaTa.

B o0nactu mpeaMeTHBIX pe3yabTaTOB 0Opa3oBaTeNbHOE YyupekaeHHe oOmiero oodpazoBaHUs
MPEIOCTABIISIET YUCHUKY BO3MOXKHOCTh Ha CTYNEHH CpeqHEro (MOJHOro) obmiero oopazoBaHus
P U3YUYCHUH XUMHUH HAYYUTHCS:

Ha 6a3oBoMm ypoBHe B MoO3HaBaTenbHOW cdepe: AaBaTh ONpPENEICHUS HU3YUEHHBIX MOHSATUH;
OMMUCBIBATHL ACMOHCTPAIIMOHHBIC WU CAMOCTOATCIIBHO MPOBCACHHBIC SKCIICPUMCHTBI, HCIIOJIB3YyS
JUISL 3TOTO €CTECTBEHHBIH (PYCCKMH, POJIHON) SI3BIK U S3bIK XMMHUU; OMHUCHIBATh U pa3IU4aTh
W3YYECHHBIE KJIACCHl HEOPraHMYECKUX M OPraHMYECKUX COCIMHEHUHN, XUMHUYECKHE DPEAKLUU;
KJaccu(uIUpoBaTh M3y4eHHble OOBEKTHI W SABJICHMSA; HAOMIONaTh JAEMOHCTpUpYEMbIE U
CaMOCTOSITENIBHO IIPOBOAMMBIE OIBITHI, XUMUYECKHE DPEAKIMH, NPOTEKAIOIINE B IPHUPOJIE U B
ObITY; JenaTh BBIBOABI W YMO3AKJIIOUEHUS W3 HAOMIOACHUH, W3YYEHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEHN, IPOrHO3MPOBATh CBOMCTBA HEW3YYEHHBIX BEIIECTB II0 AHAJIOTMHU CO
CBOMCTBAMM M3YUYEHHBIX; CTPYKTypUpOBaTb M3yUEHHBId MaTepuall; HHTEPIPETUPOBATH
XUMHUYECKYI0 MH(POPMALMIO, MOJYYEHHYI0 U3 JPYTMX HCTOYHHKOB;, MOJICIMPOBATH CTPOCHHE
IPOCTEHIINX MOJIEKYJI HEOPraHUYECKUX U OPraHMYECKHX BELIECTB, KPUCTAIUIOB; B IIEHHOCTHO-
OpPHUEHTAIMOHHOU cepe: aHaTM3UPOBaTh M OLEHUBATH MOCIEACTBUS Ul OKPYXKalolel cpeabl
OBITOBOI U IPOM3BOJICTBEHHOM JEATEILHOCTH YeJIOBEKa, CBI3aHHOM C repepaboTKOM BEIECTB.



Ha yrayOnenHoM ypoBHE: JaBaThb ONpEACICHUS HM3YUYCHHBIX IOHATHH; ONHCHIBAThH
JNEMOHCTPAIlMOHHBIE W CaMOCTOSITEJIBHO TIPOBEJCHHBIC HKCIEPUMEHTBI, HCIOJIb3Ys JUIs
CHelManbHble TEPMEHBl XHWMHUH; OOBSACHATH CTPOCHHE M CBOICTBa M3yUEHHBIX KJIACCOB
HEOPraHMYECKUX M OPTraHWYECKHX COCIMHEHUH; KIacCU(UIMPOBATH W3y4YEeHHBIE OOBEKTHI U
SIBJICHUS; HAOJIOAaTh IEMOHCTPUPYEMBIE U CAMOCTOSTEIHLHO MPOBOAMMBIC OIBITHI, XUMHUYECKHE
peakuu, MpOoTEeKaroIlue B IMPHPOJE U B OBITY; HCCIENOBaTh CBOMCTBA HEOPTaHMYECKHX W
OpPraHUYECKUX BEILECTB, ONMPEIENATh UX MPUHAUICKHOCTh K OCHOBHBIM KJlaccaM COCIMHEHUH;
000011aTh 3HAHUS U JIeNaTh 0OOCHOBAHHBIC BHIBOJBI O 3aKOHOMEPHOCTSIX M3MEHEHHs CBOWCTB
BEIIECTB; CTPYKTypUpOBaTh yueOHYI0 HH(OpMAIMIO; HHTEPIPETUPOBATh HHGPOPMAIHIO,
NOJYYCHHYI0 W3 APYTrUX HCTOYHUKOB, OLICHUBATh €€ HAYYHYIO JIOCTOBEPHOCTH; OOBSICHATH
3aKOHOMEPHOCTH TPOTEKAaHUS XMMUYECKMX pPEaKUWi, NPOTHO3MPOBATH BO3MOXKHOCTh UX
NPOTEKaHHs Ha OCHOBE 3HAHUI O CTPOCHUH BELIECTBA M 3aKOHOB TEPMOANHAMUKH; MOJICTTHPOBATh
CTPOCHHE TPOCTEUIINX MOJEKYJ HEOPraHMYECKHMX M OPraHMYECKHUX BEIIECTB, KPUCTAIIOB;
IPOBOANUTH PACUYETHI M0 XUMHYECKUM (OpPMYJIaM M YPaBHEHHUSIM; XapaKTepPH30BaTh M3y4YCHHbIC
TEOPUH; CAMOCTOSATEIIFHO JOOBIBATH HOBOE JUISl CE0sl XUMHUUECKOE 3HAHUE, MCIIONb3YS Ul 3TOTO
JOCTYIHbIE UCTOYHUKH WH(OPMAIMU; B IIEHHOCTHO-OPUEHTAIIMOHHON cepe: MPOTrHO3UPOBaTh,
aHAJIM3MPOBaTh W OLCHUBATh IMOCIEACTBUS JUIA OKpYXKalolled cpensl OBITOBOH |
NPOU3BOACTBCHHOW  JICSATENBHOCTH  4YEJOBEKAa, CBS3aHHOW C mepepaboTKON  BEIIECTB;
CaMOCTOATENIFHO IIJIAHUPOBATh WU NPOBOJUTH XMMHUYECKUIH HSKCIIEPHMEHT, COOJII0Jas IpaBHiIa
Oe3omacHON pPabOTHI C BEMIECTBAMH M JIaDOpaTOPHBIM 00OpPYIOBaHUEM; OKa3bIBaTh IEPBYIO
NOMOIIb TIPH OTPABICHHSX, OXOTaX M JPYTUX TpaBMaX, CBS3aHHBIX C BEIIECTBAMH H
71a060paTOPHBIM 000PYIOBAaHUEM.

Conepxkanre 0Oy4YeHHUsI pPEaTU30BaHO B YUYCOHMKE XHMHUH, BBIIYIICHHOM H3/1aTE€IbCTBOM
«poda»: Epemun B. B., Ky3smenko H. E., /Ipo3noB A. A., Jlyaun B. B. Xumus. YrimyoneHusiit
ypoBeHb. 11 kiacc.

Conep:xxanue Kypca
11 kiace (4 yacoB B HeaeJ10, Bcero 132 yaca. -33 paGoune Hegesn)
IMoBTOpenue ocHOBHBIX BonpocoB 10 kjacca (1 u.)

Baxneiimme kiacchl Heoprannueckux BemecTB B cBete TOJl. Okcua, KUCIOThI, OCHOBAHUS U
COJIM TIOJTyYeHue, CBOMCTBA, Kiaccupukanus. Peakiuu nonHoro oomena. ['maponus coneit. OBP.
Tema 1. Hemerasbl (42 4.)

BO,Z[OpOI[. HonyquI/Ie, (I)PBPI‘ICCKI/Ie U XHMHUYECKHE CBOMCTBa (peaKHI/II/I C MCETaJllaMHu H
HEMCTaJlllaMH, BOCCTaAHOBJICHUEC OKCHUOB U COHCﬁ). FI/II[pI/I,Z[BI. TonnuBHBIE JIEMEHTHI.

['anorensl. OOmast xapakTepucThka noarpynmnbl. du3nueckue CBOWCTBA IMPOCTHIX BEILECTB.
3aKOHOMEPHOCTH HM3MEHEHUS OKUCIMTEIbHOW aKTHMBHOCTU TaJlOTEHOB B COOTBETCTBUU C HX
MOJIO)KEHWEM B mepuoauueckod Tabmune. Ilopsok BBITECHEHMsI TaJOr€HOB U3 pPacTBOPOB
rasioreHn1oB. OcoOeHHOCTH XUMUU (TOpa. XJIOp — TOJyYE€HHE B IPOMBIIUIEHHOCTH U
1a0opaToOpUy, peakluu ¢ MeTallaMd M HeMeTallaMu. B3auMoneicTBue xyiopa ¢ BOJOW H
pactBopami 1enoueil. Kucinopoausie coennuenus xjaopa. [ MmoxnopuTel, XJI0pat U nepxaopaTsl
KaK TUMUYHbIE OKucnuTenu. OcobeHHOCTH XuMuM Opoma 1 noja. KauectBeHHas peakuus Ha oz,
["anoreHoBoOpOIbI — TMOIY4YEHHE, KUCIOTHBIE M BOCCTAaHOBUTENIBbHBIE cBOMCTBA. CoisiHas
KHCJI0Ta U €€ coyii. KauecTBEeHHbIE peakliiy Ha TaJOreHU/1-HOHBI.

DeMeHTHl NOJArpyMIibl Kucaopoaa. O01mas XxapakTepucTuka noarpynnsl. @uzndyeckue cBOHCTBa
pocThIX BemecTB. O30H Kak alIOTpONHAast MOAU(PUKAIUS



kuciaopona. Ilomydyenne o3ona. O30H kak okucnurens. [lo3uTHBHAS U HEeraTuBHAs POJIb O30HA B
oKpyxaromiei cpene. CpaBHEHUE CBOMCTB 030HA M KHCIIopoAa. Boia u nepokcuy Bogopoaa Kak
BOJIOPOJHBIE COCIMHEHMS KHUCIOpOAA — CpaBHEHHE CBOMCTB. llepokcup Bogopona Kak
OKHUCJIUTENb U BoccTaHOBUTEND. [lepokcuabl metamioB. Cepa. Ayuorponus cepbl. @uznueckue u
XMMHUYECKHE CBOICTBa cepbl (B3aUMOJEHCTBHE C METallaMH, KHUCJIOPOJOM, BOJOPOAOM,
pacTBOpamM LIEJIOUEH, KUCIOTaMU-OKUCIUTENsIMU). CepoBOIOPO — IOJYyUYEHUE, KUCIOTHBIE U
BOoccTaHOBUTENbHBIE cBoiicTBa. Cynbduasl. CepHHUCTBIH Ta3 Kak KHCIOTHBIA  OKCHI.
OKuCIHUTENbHBIE 1 BOCCTAHOBUTEIIbHBIE CBOMCTBA CEpHUCTOrO rasa. [lonmyyenue cepuucroro rasa
B IIPOMBIIIICHHOCTH | JabopaTtopuu. CepHucras kuciota u ee conu. Cepubiii anruapua. Cepnas
kucnora. CBOWCTBa KOHIICGHTPHUPOBAHHOW W pa30aBICHHON CepHON KuCIOTHL. JleficTBue
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI Ha caxap, METaJUIbl, HEMETaJUIbI, Cynb(uasl. Tepmudeckas
yCTOMUMBOCTh Cyib(aToB. KauecTBeHHas peakuys Ha CEpHYIO KUCIOTY M ee cosiu. TuocepHas
KHCJIOTa U THOCYJIb(AThI.

A3OT M ero coeMHEHUs. DJIEeMEHThI MOArpymmbl a3ora. OOmias XapakTepuCTUKa MOATPYIIIHL.
®dusnueckue CBOMCTBAa MPOCThIX BemecTB. CTpoeHHe MoJeKyiabl a3ora. dusnueckue u
XUMHUYECKHE CBOMCTBA a30Ta. [lomyyeHue a3oTa B MpOMBIIUIEHHOCTH U JabopaTtopun. Hutpue.
AMMHaK — ero noyy4cHue, (u3nuecKne 1 XuMHIECKUEe CBOMCTBA. OCHOBHBIC CBOMCTBA BOJHBIX
pactBopoB ammuaka. Conu ammonusi. [loBenenue cosielt aMMOHUS TTPU HArpEBaHUU. AMMHUAK KaK
BoccTaHOBUTENb. [IpuMenenne ammuaka. OKcuabl a30Ta, WX MOJy4YeHUE U cBoMcTBa. OKcHa
azora(l). Oxucnenue oxcuna azota(ll) kuciaopomom. Jumepusanus oxkcuaa azota(lV). Azotucras
KHCJIOTa M €€ coJiu. HUTPUTBI KaKk OKHUCIUTEIM W BOCCTAHOBUTEIH. A30THAsl KHCIOTA —
bu3nYecKue U XUMUYECKHE CBOMCTBA, MmostydeHue. OTHOIICHHE a30THOM KUCIOTHI K METaljlaM 1
HeMeTaJuIaM. 3aBUCUMOCTh MPOJAYKTa BOCCTAHOBJICHHS a30THOM KMCJIOTHI OT aKTUBHOCTH METalIa
Y KOHILIEHTPAIMU KUCIOTHL. TepMudeckas yCTOWYMBOCTh HUTPATOB.

®docdop u ero coenurenus. Amnorponus pochopa. Xumuueckue cBocTBa docdopa (peakiuu ¢
KUCIIOPOJIOM, TaJlOT€HaMHU, METaUIaMH, CJIOKHBIMU BELIECTBAMHU- OKHCIHUTEISIMH, HICTOYaMH).
[Tonyyenne wu mnpumenenue ¢ocdopa. Dochopueiii anruapun. OprtodochopHas u
metadocopHas KUcIoThl U uXx conu. KauecTBeHHas peakiust Ha oprodocdarsl. Paznoxenue
optodochoproil kucnotsl. ITupodochopHnas kucnora u nupodocharsl. Pochuasl. Dochu.
Xmopunsl pocdopa. Oxcuna pochopa(lll), pochopucras kucnora u ee conu. dochopHoBaTUCTas
KHCJIOTA U €€ COJIH.

VYrnepoa. Annorponus yriepoaa. CpaBHEHUE CTPOSHUS U CBOMCTB rpadurta u anmasza. Oyriepen
KaKk HOBasg MoJyekyisipHas Qopma yriepona. ['padeH kak MoHocnoil rpadurta. YriepoaHbie
HAHOTPYOKHU. YTONb. AKTUBUPOBAHHBIM yrojb. AjcopOuus. XuUMHUYECKHE CBONCTBa YIS
Kap6unel. ['maponus kapOuaa xanpius u kapOuaa amomuaus. KapOuapl nepexo HbIX METATIOB
KaK CBepXIpodHble MaTepuanbl. Okcusl yriepoaa. OOpazoBaHue yrapHOro ra3a MmpH HEmoJIHOM
CTOpaHMH YTJIA. YTOJIb U yrapHbI ra3 Kak BOCCTaHOBUTENU. Peakiiust yrapHOTo rasa ¢ pacijiaBaMu
nienoueid. CuHTe3 POPMHUATOB M OKCAlaTOB. YTIEKUCIBIA Ta3. YTOJbHas KUCIOTa U €€ COJIU.
[ToBeneHne CpeTHUX U KUCIBIX KapOOHATOB MIPU HATPEBAHUU.

Kpemunmii. CBoiicTBa MpoOCTOro BemecTBa. Peakiuu ¢ XJIOpOM, KHCIOPOJOM, pPacTBOpaMu
uienoueit. OKcHl KpeMHUS B MPUPOAE U TeXHHKE. KpeMHueBbIe KUCIOTHI U UX CONU. [ 'maponus
cunkaToB. CuiiaH — BOJOPOJAHOE COCTMHEHNE KPEMHUS.

Bop. Oxcun 6opa. bophas kucnora u ee conu. bypa. Bonoponusie coenunenus 6opa —00paHsbl.
[Tpumenenue coeauHeHuit Gopa.

JdemoHcTpaumu.



1. l'openune Bomopona. 2. [lomyuenue xmopa (onsiT B mpodupke). 3. OnbIThl ¢ OpOMHON BOJIOM. 4.
OxucnuTenbHbIE CBOICTBA pacTBOpa runoxJjopurta Hatpus. 5. [1naBnenue cepsl. 6. ['openue cepsl
B Kucnopoze. 7. B3aumoneiictBue xene3a ¢ cepoid. 8. ['openue cepoBopopona. 9. Ocaxaenue
cynsdumnos. 10. CoiicTBa cepaucToro raza. 11. JleiicTBre KOHIICHTPUPOBAHHOMN CEPHOI KUCIIOTHI
Ha Meab M caxaposy. 12. PactBopenne ammuaka B Bojae. 13. OCHOBHBIE CBOHCTBa pacTBOpa
ammuaka. 14. Karanutuueckoe

okucineHue ammuaka. 15. Ilomyuenme okcuma azota(ll) m ero okucienue Ha Bosmyxe. 16.
JetictBue a30THOUW KucinoThl Ha Meab. 17. 'openue docdopa B kucioposae. 18. IlpeBpamienue
KpacHoro ¢ocdopa B Oenblii U ero cBeueHue B TemMHoTe. 19. B3aumopeiictBue ¢ocdopHoro
anruapuna ¢ Bogou. 20. O6pasusl rpadura, anmasza, kpemuus. 21. ['openue yrapaoro raza. 22.
Tymenue miaMeHu yrieKucabiM ra3oM. 23. Pasznoxenue mpamopa.

JlabopaTopHbIe ONbITHI.

JIPNe 1. [Tonydenue xjiopa U U3y4eHUE €ro CBOMCTB.

JIPNe 2. CBoiicTBa XJIOpCOAEpIKAIIUX OTOSTUBATEIICH.

JIPNe 3. M3yueHne CBOWCTB CEPHOM KUCIIOTHI U €€ COJICH.

JIPNe 4. M3yuenue cBOWCTB BOJHOTO PacTBOpa aMMHUAKa.

JIPNe 5. KauecTBeHHas1 peakuus Ha kKapOoHaT-nOH. Pa3nokenue rugpokapboHara HaTpHsL.
JIPNe 6. McribiTanue pacTBOpa CHIIMKATa HaTPUsl MHIUKATOPOM.

JIPNe 7. O3HakomiieHre ¢ 00pa3iiaMy MPUPOJIHBIX CUITHUKATOB.

[TpakTideckass padbora Nel. DkcrmepuMeHTaNbHOE pelieHHe 3anad 1mo Teme «[ aloreHby.
[TpakTideckass pabora No 2. DKCIEPUMEHTAIBLHOE PEIICHUE 3a7ad 1O TeMe «XaIbKOTCHBD.
[Tpaktuyeckas padora Ne 3. [lonydyeHne aMMuaka 1 U3y4eHUE €O CBOWCTB.

[Tpaktuyeckas pabora Ned. DKCHepUMEHTaIbHOE pELIEHHWE 3ajad 10 TeMe «DJIEMEHTHI
HNOArPYIIIBI a30TaY.

KourponsHas padora Nel mo teme «Hemeramis.

Tema 2. MeTasibl (36 4acoB)
2.1 O6mue cBolicTBa MeTaJJIOB (2 4.)

OO06mwmit 0030p AIEeMEHTOB -MeTalIoB. CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB. MeTallTuYecKre
Kpuctaimndeckne pemerkd. CriaBel.  XapakTepuUCTHKa HaWOoOlIee W3BECTHBIX —CILIABOB.
[Tomyyenue u IpUMEHEHUE METAIIOB.

2.2 MeTtajibl riaBHbIX noarpynn ( 17 4.)

[lenouynble MeTauIbl— 00Iasi XapaKTepUCTUKA MOATrPYMIbI, XapaKTepHbIe peaklUuyd HATPHUS U
kanusi. CBOMCTBA MIEIIOYHBIX MeTAIUIOB. [lonydenue menoynbsix MetaiioB. Coja v eIKui HaTp —
BaKHeWINe coemMHeHUS HaTpusi. OKCUJIBI U TIEPOKCHUIBI HATPUS U KaJIHsI.

bepunnuii, wmarnumii, IllenoyHo3emenbHble MeTaIbl. MarHuid © Kaublud, WX o0O0IIas
XapakTepUCTUKa Ha OCHOBe IMojoxeHus B llepumoamueckoir cucreme snemenroB /[[. U.
MengeneeBa u crtpoeHuss aToMoB. I[lomydenue, ¢(u3nUeckne W XHUMHUYECKHE CBOWCTBA,
MPUMEHEHHE MarHus, KalblUs M HMX cOoeluHEeHUH. AMQOTEpHOCTh OKCHIa M TUIPOKCHIA



Oepuins. XKecTkocTh BOJBI M c1IOCOOBI ee ycTpaHeHusl. OKpacka MIaMeHH COJISIMU LIEJIOUYHbBIX U
HIEJIOYHO3EMETBHBIX METAJIIOB.

AnromuHu#i. PacipocTpaHeHHOCTh B IpUpPO/IE, (PU3NYECKHE K XUMUYECKHE CBOMCTBA (OTHOILICHHE
K KHCJIOpOJly, FaJIOr€HaM, pacTBOPAaM KHCIIOT U IeNodel, atoMoTepmust). AM(oTepHOCTh OKCHIa
u ruapokcuaa amomunus. Conu amromunus. IlonHoe pasnoxeHue BOJOW COJNIEH aTOMUHUSA CO
cJ1a0bIMH JIBYXOCHOBHBIMM KUCJIOTaMHU. AJIFOMUHATBI B TBEPAOM BHJIE U B pacTBope. [Ipumenenne
anmoMuHus. COeIMHEHN S AIIOMUHHNS B HU3IIUX CTEICHSIX OKUCIICHHUS.

OnoBo u cBuHel. PU3NUecKre U XUMHUECKHUE CBOMCTBA (PEeakIMK ¢ KUCIOPOJIOM, KHUCIOTaMH),
npumenenue. Comu onoBa(ll) u ceunna(ll). CBUHIIOBBIN aKKyMYJISITOP.

Konrtponbnas padora Ne 2. mo Teme «MeTasuibl IJIaBHOM MOTPYTIITBDY

2.3 MeTaibl 10604HBIX noarpynm. ( 174acoB )

MeTaaiasl HOOOYHBIX MMOATPYIIIL. OcobenHoctH CTPOCHHUA aTOMOB IICPCXOJHBIX MCTAJIJIOB. O6H_II/IG
(1)I/ISI/IIIGCKI/IC 1 XMMHYECKHE CBOMCTBA. HpI/IMeHeHI/IC MCTAIJIOB.

Xpom. dusnueckue CBOWCTBA, XUMUYECKHE CBOMCTBA (OTHOILIEHHE K BOASIHOMY I1apy, KUCIOPOY,
XJIOpY, pacTBOpaM KHCJIOT). V3MeHeHue OKHCIUTEIbHO- BOCCTAHOBUTENBHBIX U KHUCJIOTHO-
OCHOBHBIX CBOMCTB OKCHJIOB U TUAPOKCHJIOB XpOMa C POCTOM CTETIEHU OKHCICHHUS. AM(OTEpHBIE
cBoiictBa okcuaa u rupokcua xpoma(lll). Okucnenue coneit xpoma(Ill) B xpomatsl. B3aumusie
[epEeX0/ibl XPOMATOB U JUXPOMATOB. XpOMAThl U JUXpOMAThl Kak okuciautenau. KomiuiekcHbie
COEIMHEHUS XpoMa.

Mapranen — Qu3ndyeckue 1 XUMUYECKHE CBOMCTBA (OTHOILIEHUE K KUCIOPOY, XJIO0PY, pacTBOpam
kucnotr). Oxcua mapranna(lV) kak okucnuTenbs U Karanuzatop. llepMaHranat kanus Kak
okuciauTenb. Manranar (VI) kanust 1 ero CBOMCTBa.

Kenezo. Haxoxxnenue B mpupojie. 3HaAUCHHE jKelie3a i opraHu3Ma udenoBeka. duzmyeckue
cBoiictBa kenme3a. CmiaBel Jkene3a C  yriepoaoM. XHMHYECKHE CBOWMCTBA  Kejes3a
(B3aMMOJIEHCTBUE C KHUCJIOPOJOM, XJIOPOM, CEpOM, yriieM, KHUCIOTaMH, PacTBOPAMH COJICH).
CpaBHEHUE KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB T'MJIPOKCH]IA
xene3a(ll) u ruapoxcuna xenesa(Ill). Conu xeneza(ll) u xeneza(Ill). Meroasr nepeBoaa comneit
xene3a(ll) B conmu xeneza(lll) u oOparHo. OxkucnutenbHbIe cBoMcTBA coenunennii xene3a(lll) B
peakuusx C BOCCTAaHOBUTENSAMM (MOAMIOM, Menpto). lluaHuaHble KOMIUIEKCHI Kelesa.
KauectBennslie peakiuu Ha nonsl xxene3a(ll) u (II1). @epputsl, ux nosyueHue U NpUMEHEHHE.

Menb. Haxoxnenune B mpupone. dusmueckne W XMMHYECKHE CBOWCTBA (B3aUMOJACHCTBHE C
KHCIIOPOJIOM, XJIOpOM, cepoid, kuciotamu-okucnutensmu). Conu menu(Il). Meansiit kymopoc.
Ammuakatel meau(l) u menu(Il). Tlomyuenue oxcuaa menu(l) BoccTaHOBIEHHMEM THIPOKCHIIA
menu(Il) rmroko3zoit. Ioxyuenue xnopuaa u noguna meau (I).

Cepebpo. Ouznyeckue 1 XUMUYECKHEe CBONCTBA (B3aUMOIEHCTBUE C CEPOM, XJIOPOM, KUCIIOTaMU-
okucnutensimu). OcaxlIeHue okcupa cepebpa TpW JCUCTBUM IEJIOYM HA COJIM cepedpa.
AMMuakatel cepedpa kKak okuciauTenu. KauecTBeHHast peakiiysi Ha HOHbBI cepedpa.

3010T0. PU3HYECKHE U XMMHYCCKHE CBONCTBA (BBaHMOHCﬁCTBHC C XJIOpOM,

«1apckoit Bojikoi». CriocoOb! BBIICICHUS 30JI0Ta U3 30JI0TOHOCHOM MOPOIBI.



[{uak. du3MYEecKne M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBHE C TaJOTC€HAMH, KHUCIOPOIOM,
Cepoli, pacTBOpaMu KHUCJIOT M MIenodeit). AMEPOTEpHOCTh OKCHIAa M THAPOKCHAA IIUHKA.
Bakueiue conu iMHKA.

PryTh. ®U3nueckue 1 XuMu4yeCKue (B3aUMOAECHCTBHE C KUCIOPOJIOM, CEPOM, XJIOPOM, KUCIIOTaMU-
OKHMCIUTeNsIMH) cBoicTBa. [lomyyeHue u nmpuMeHeHue pPTyTH. AMalbraMbl — CIUIaBbI PTYTH C
metauiamu. Okeup pryTH (1), ero monyuenue. Xiaopua u noaua pryta (11).

Hemoncrpauuu. 1. Komnexkuus meramnos. 2. Komiekius munepanos u pya. 3. Komnexmus
«Amomunuit». 4. Komnekuus «Kene3o u ero cruasbe» 5. B3anmoaeiictere HaTpus ¢ BOJIOH.

6. OkpamuBaHue IUIAMEHU COJSIMU IIEJIOYHBIX M HICJIOYHO3EMEIbHBIX METaIoB. 7.
BzaumoneticTBue kanbnus ¢ Bogo. 8. Ilnapnenne amomMunaus. 9. B3anmMoaelicTBHE aFOMUHUS CO
menousto. 10. B3aumopeiicTBue Xxpoma C COJSHOW KHCIOTOW 0e3 goctyma Bo3ayxa. 11.
Ocaxnaenue runpokcuaa xpoma(lll) u okucienue ero nepokcuIOoM BOAOPOIA.

12. B3auMHbIe TIEpexo0/1pl XpOMaTOB U AuxpomaToB. 13. PaznokeHune nuxpoMara aMMOHUS.
14. Amomotepmus. 15. Ocaxxnenne ruapokcua xxenesa(lll) u okucnenue ero Ha Bo3ayxe.
16. Beigenenue cepedpa U3 €ro coJiei 1eHCTBUEM MEJIU.

.Ha6ODaTODHI>Ie OIIBITHI.

JIPNe 8. OkpamvBaHue TIaMeHH COSUHEHUSAMH IEJI0YHBIX METAJIJIOB

JIPNe 9. O3nakoMiieHHE C MUHEpaAJIaMHU U BAXKHEUIIIUMH COSTUHEHUSMH IIEJI0YHBIX METAJIIOB
JIPNe 10. CBoiicTBa MarHusi 1 €ro COeTUHEHUH

JIPNe 11 XecTkoCTh BOIBI

JIPNe 12. CBoiicTBa allOMHHUS U €70 COEIUHEHUN

JIPNe I3yuenue MuHepasioB xenesa.

JIPNe 13. CgoiicTBa xeie3a.

JIPNe 14. CBoiicTBa LIMHKA U €70 COETUHEHHUH.

[Tpaktuueckas padora Ne 6. [Tomyuenue comu Mopa Ilpaktuueckas pabora Ne 7. [lomyuenue
MEIHOTO KyIopoca.

[Tpaktudeckas paGora Ne 8. BrImosiHeHHE SKCIEPUMEHTAIBHBIX 3a1ad Mo Teme «MeTamibl
NOOOYHBIX MOATPYTII.

KontponsHas padora Ne 3. o teme «MeTajuibl MOOOUYHBIX HOATPYIIDY.

Tema 3 Ctpoenue atroma. Xumnueckasi cBsidb (13 yacoB)

CTpOCHI/IC aToMma. HYKHI/I,[[BI. M3oTonel. Tumst paaroOaKTUBHOI'O pacliaja. TCpMOH,Z[CpHBII‘;I CHUHTC3.
HOJIy‘{CHI/IC HOBBIX 2JICMCHTOB. HIICpHLIC pCaKknuu. CTpOCHI/Ie SJICKTPOHHBIX 000JI0YEK aTOMOB.
HpCI[CTaBJ'ICHI/IC 0 KBaHTOBOM MexaHnKe. KBaHTOBBIC yncia. ATOMHEIC Op6I/ITaHI/I. PaI[I/ch aTroma.
SHCKTpOOTpI/ILIaTeHBHOCTB.

Xumudeckasi CBsi3b. Buibl xumudeckoit cBsi3u. KoBaseHTHas CBS3b U €€ XapaKTePUCTUKH (JJTMHA
CBSI3H, TIOJIAPHOCTH, MOJISIPU3YEMOCTh, KPaTHOCTH CBsi3M). MloHHAas CBsA3b. MeTaimnyeckas CBs3b.



Crtpoenue TBepabIX Tel. Kpucrammmueckue u amopdubie Tena. THUITBI KPUCTATUTMYECKUX PEIICTOK
METAJJIOB ¥ HOHHBIX COEIUHEHUI. MeXMONIEKYIIIpHbIE B3auMOAeCcTBUA. BogopoaHas cBs3b.

Hemoncrpamuu. 1. Kpucramnmaeckue pemetku. 2. Moaenu monekyn. KontponbHaas padota Ne 4.
1o Teme «CTpoeHue BelecTBa. XUMUUYECKas CBA3hY

Kontponbnas padota Ne 4. «CTpoeHue BelecTBa. XUMHUECKAs CBS3hY
Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHX peakuui (21 4.)

TermnoBoil >PQPeKT XUMHUECKUX peaKuil. DHAOTEPMUYECKUE U HK30TEPMHUECKUE PEaKIUU.
3akoH ['ecca. Temiora o6pa3oBanus BemecTBa. JHeprus cBs3u. [lonarue o6 sHTanenuu. [lonsrue
00 sHTponuu. BTopoii 3akoH TepmoauHaMuKku. DHeprus [ ndoca u

KPUTEPUN CaMOIIPOU3BOJILHOCTH XMMHUECKON PEaKIIUU.

CKOpOCTh XMMHUYECKHUX pEaKIUi M €€ 3aBUCUMOCTh OT MPHUPOJIbI PEarupyromux BeUIECTB,
KOHLIGHTPAllUM PEareHTOB, TEMIIEpaTypbl, HAJIM4YMs KaTalau3aropa, IUIOIIAJd IOBEPXHOCTU
pearupyoomux BemecTB. 3akoH AeicTByromux wmacc. [Ipasuno Baut-I'odda. Ilonarue o0
SHEPruu aKTUBAIMU U 00 PHEPreTHdYecKkoM mpoduie peakuuu. ['OMOTeHHBI U TeTepOreHHbIN
karanu3. [IpumMepsl KaTaJTuTUYECKUX MPOLIECCOB B TEXHUKE U B )KUBBIX opraHuzmax. GepMeHThI
KaK OHMOJIOTMYECKUE KaTalIu3aTOPhI.

O6parumbie peakiuu. Xumuueckoe papHosecue. [Ipuniun Jle lllatense. KoncranTta paBnoBecus.
PaBnoBecue B pactBopax. Koncrants!l qucconmanuu. Pacuer pH pacTBOpOB CHIIBHBIX KHCIIOT U
menoueid. [IponsBenenne pacTBOPUMOCTH.

Psan axtuBHOCTHM MeTamnoB. llonstue o CTaHAAPTHOM  JJICKTPOAHOM IIOTCHHOHAJIC M
BHGKTpO,I[BI/I)KYH_Ieﬁ CUJIC pCaKIUHU. XHUMHYECKHE MCTOYHHUKU TOKA: ralbBaHUYCCKHUE OJICMCHTHI,
AKKYMYJIATOPBI W TOIUIMBHBIC 3JICMCHTHI. 9HeKTp0J'IH3 paciyiaBOB M BOJHBIX PacTBOPOB
QJICKTPOJIMTOB. 3aKOHEBI QJICKTPOJIMU3aA.

JemoHncTpanuu. 1. Dk30TepMudecKre U SHAOTEPMUYECKUE XUMUYeckue peakuuu. 2. Temnossie
SBJICHUS TIPU PACTBOPEHUH CEPHOM KHUCIOTHI U aMMHAYHOM CENUTPBI. 3. 3aBUCUMOCTh CKOPOCTHU
peakuuy OT MPUPOJIbl BEIIECTB HAa MPUMEPE B3aMMOJEHUCTBUSA PACTBOPOB PAa3IMUHBIX KHCIOT
OJINHAKOBOM KOHIEHTpPAllMU C OJAMHAKOBBIMU KyCOUKaMM (IpaHyJiaMH) LIMHKA M OJMHAKOBBIX
KyCOUYKOB pa3HbIX METauIOB (MarHus, IMHKa, JK€Jle3a) C PacTBOPOM COJISHOM KHUCIOTHI. 4.
B3aumonelicTBue pacTBOPOB CEpHOM KHCIOTHI C pacTBOpaMHU THOCYJIb(aTa HaTpUs pa3InYHON
KOHIIGHTpaluu M Temmeparypel. 5. PasnoxeHue nepokcuaa BOAOpPOJa €  IOMOIIBIO
HEOPraHMYECKUX KaTaJln3aTOPOB U MPUPOJHBIX OOBEKTOB, COJIEPIKALINX KaTajasy.

JIPNe 15. Kartanutuueckoe pa3noKeHue MepoKCUaa BOAOPOIa.

[Tpaktueckast padora Ne 9. CkopocTb XMMHMYECKOW peakiuuu. XHUMHUYECKOE pPaBHOBECHE.
KonTponbHas padota Ne 5. no treme «TeopeTnueckoe onvcaHne XUMUYECKUX PeaKIniy

Tema 5. Xumnueckas texnosorus (9 4.)
OcCHOBHBIE PUHIIBI XUMUYECKON TEXHOJIOTHH.

[Tpon3BOACTBO CEpHOM KHUCIOTHI KOHTaKTHBIM crocoOoM. XumusM mnpouecca. Coipbe A
IIPOU3BOJICTBA CEPHOM KMCIIOTHI. TE€XHOIOrMYECcKas cXema IpoLecca, MpOoLEeCChl U allaparsl.

HpOI/ISBO,Z[CTBO aMMuaka. XuMHU3M Impornecca. OHpCI{CJ’ICHI/IC OIITUMAJIBHBIX YCJIOBI/Iﬁ IMPOBCACHUA
pCaKkmuu. HpI/IHI_II/IH OUPKYJIAIUA U €T0 pcain3anus B TEXHOJIOTUYECKON CXEME. MCTaJ'IJ'IprI/I}I.



UYepnas metamnyprusi. JloMeHHBIH miporiecc (ChIpbE, YCTPOWCTBO JOMEHHOM I€YH, XHUMH3M
npotiecca). [Ipou3BoACTBO cTaliv B KUCIOPOIHOM KOHBEPTEPE U B

IIEKTpOIIEYax.
Opranunyeckuii cunte3. CUHTE3bl HA OCHOBE CHHTE3-Ta3a. [I[pon3BoACTBO MeTaHOMA.
DKoorus u npodiieMa OXpaHbl OKpYIKaroliel cpebl. 3eeHast XUMUSL.

Hemouctpanuu. 1. Ceipbe 11 TPOU3BOJICTBA CEPHOM KHUCJIOTHI. 2. Mojenb KHUIMSIIEro Ciosl.
3.Kene3nas pyzna. 4. O06pasiisl CIJIaBOB Keje3a.

Tema 6. Xumusi B ObITY U Ha cJ1yx0e o0mecTBa (12 4.)

Xumus nuimu. JKupel, Oenku, yrineBoasl, BUTaMUHBI. [lumeBsie 100aBKU, WX KiIacCU(pUKAIHS.
3ampelnieHHble M pa3pelieHHbIe NHIIEBble 00aBKu. JlekapcTBeHHble cpencTtBa. Kpacku u
nurMeHThl. [IpHHINTBL OKpamBaHus TKaHed. XuMus B ctpoutenberse. Lement, 6eton. Ctekino
U Kepamuka. TpaJuIMOHHBIE U COBPEMEHHBIE KEpaMHUYeCKue MaTepuasbl. CBEpXIpPOBOASALIASL
Kepamuka. bbrtoBas xumus. OrOenuBaroimiue cpeiacTBa. XHUMHUS B CEIbCKOM  XO3slcTBe.
WNucektuumasl u mnectununael. CpencrtBa 3amutel  pacteHuid. Penemnentsl. OcobeHHOCTH
COBPEMEHHOM Hayku. Merogonoruss HayyHoro wuccienoBanus. IIpodeccus  xummka.
MaremaTtuueckas xumus. [Touck xumuyeckoit nudopmaruu. Pabora ¢ 6a3aMu 1aHHBIX.

Hemonctpanuu. 1. [Mumebie kpacutenu. 2. Kpamenune tkaneil. 3. OtOenuBanue TKaHeu. 4.
Kepamuueckue matepuansl. 5. [[BetHbie crekia. 6. Komiekius TOmmMBO U €ro BUABD).

JlaGopaTOpHBbIE OIBITHI.

28. 3HaKOMCTBO C MOIOIIMMHU CPEACTBAMHU. 3HAKOMCTBO C OTOEIMBAIOIIUMH CPEJICTBAMHU.
29. Kuen.

30. 3HaKOMCTBO C MUHEPAIbHBIMH y100PEHUAMHU U NU3YUYE€HUE UX CBOMCTB.
[TpakTrueckas padota Ne 14. Kpamenue TkaHei.

[TpakTrueckast padota Ne 15. Onpenenenne MUHEpaIbHbIX YIOOPEHUH.

KonrtponsHas pabora Ne 4. 3amura NpoeKTHBIX padoT.

TemaTn4eckoe IJIAHUPOBAHHE

Neni/mn Tema Ypoka Kon-Bo OnexkTpoHHbIe (LU(POBLIE)
4acoB 00pa3oBaTelbHBIC PECYPCHI
IloBTOpenune 3Hanmii (1 4yac)
1 Baxxneimme kinaccsl HEOPraHUYECKUX 1 bubnuoreka HOK
BeriecTB B cBere TO/] https://m.edso0.ru/7f413034
Tema 1. Hemerasinl (42 4.)
2 Knaccuukanuss mOpocThIX — BEIIECTB 1 bubnuoreka HOK
HEMETAJIOB https://m.edsoo.ru/7f413034
3 Bonopo. 1 bubnmnoreka [HOK
https://m.edso0.ru/7f413034
4 I'amorensl 1 bubnmmoreka IOK
https://m.edso0.ru/7f413034
5 Xmop 1 bubnuoteka HOK
https://m.edso0.ru/7f413034




6 JIPNe 1. Ilonyuenue xjiopa ¥ U3y4eHHE bubnuoreka HOK
€ro CBOWCTB https://m.edsoo.ru/7f413034
7 Kucnoponnble coeiHeHus xJjopa. bubnuoreka HOK
https://m.edsoo.ru/7f413034
8 JIPNe2. CpolicTBa  XJIOPCOIEPIKAIIUX bubnmoreka HOK
orOenuBaTec https://m.edsoo.ru/7f413034
9 XiopoBogopoa. CoJisiHast KUCIIOTA. bubnmoreka HOK
https://m.edsoo.ru/7f413034
10 | @rop, bpom Vo, 1 MX coeTMHEHHUS bubnuoreka LHOK
https://m.edsoo.ru/7f413034
11 | IIpaxkTuueckas pabota Ne 1. bubnuoreka HOK
DKCIepUMEHTAIBLHOE PEIICHHUE 3a1a4 10 https://m.edsoo.ru/7f413034
teme «['anoreHnn»
12 | XanbKoreHsl bubnuoreka LHOK
https://m.edsoo.ru/7f413034
13 | O30 - amnoTporHas MOAH(PUKAIUU bubnmoreka HOK
KHCJIOpO/Ia https://m.edsoo.ru/7f413034
14 | Ilepekuch Bogopo/ia U €€ MPOU3BOIHBIE bubnuoreka HOK
https://m.edsoo.ru/7f413034
15 | Cepa bubnuoteka HOK
https://m.edsoo.ru/7f413034
16 | CepoBonopon. Cynbdumbl. bubnmoreka HOK
https://m.edsoo.ru/7f413034
17 | CepHucrslii ra3 bubnuoreka HOK
https://m.edsoo.ru/7f413034
18 | CepHblii aHTHAPHUI U CEPHASI KUCIOTA bubnuoreka HOK
https://m.edsoo.ru/7f413034
19 | Cepnas KucI0Ta KaK OKHCIUTEh bubnuoreka HOK
https://m.edsoo0.ru/7f413034
20 | JIP Ne3. M3yueHue CBOICTB cepHOMU bubnuoreka HOK
KHCJIOTBI U €€ COoJlel https://m.edsoo.ru/7f413034
21 | IIpakTHueckas pabota Ne 2. bubnuoreka HOK
DKCHepUMEHTAIBHOE PEIICHHE 3aa4 110 https://m.edsoo.ru/7f413034
TeMe «XaJbKOTE€HbD»
22 | DeMeHTHI MOATPYIIIEI a30Ta bubnuoreka HOK
https://m.edsoo.ru/7f413034
23 | Azor bubnmmoteka HOK
https://m.edsoo.ru/7f413034
24 | AMMUaK ¥ COJIM aMMOHHUS bubnmmoteka HOK
https://m.edsoo.ru/7f413034
25 | JIPNe 4. H3ydeHue CBOWCTB BOIHOTO bubnuoteka HOK
pacTBOpa aMMHaKa https://m.edsoo0.ru/7f413034
26 | IIpaktuueckas pabota Ne 3. ITomyuyenue bubnuoreka HOK
aMMHaKa U M3y4YCHHUE ero CBOWCTB https://m.edso0.ru/7f413034
27 | Oxcugsl azora Bubnuoreka LHOK
https://m.edso0.ru/7f413034
28 | A30THasg KUCJIOTa U €€ COJIU bubnuoreka LHOK
https://m.edsoo0.ru/7f413034
29 | A30THas KHCIIOTa KaK OKHCIIUTEIb bubnuoreka LHOK

https://m.edsoo0.ru/7f413034




30 | ®ochop bubnmoreka HOK
https://m.edsoo.ru/7f413034
31 | ®ocdopubiit anruapua U GocdopHbie bubnuoreka HOK
KHCJIOTBI https://m.edsoo.ru/7f413034
32 | IlpakTuueckas pabota Ne 4. bubnuoreka HOK
DKCIepUMEHTAIBLHOE PEIICHHUE 3a/1a4 I10 https://m.edsoo.ru/7f413034
TeMe «JIEMEHTHI MOATPYIIIBI a30Tay
33 | Yruepon bubanoreka LHOK
https://m.edsoo0.ru/7f413034
34 | CoenuneHus yriepoja bubanoreka LHOK
https://m.edso0.ru/7f413034
35 | JIPNe 5. KauecTtBeHHass peakmusi Ha bubanoreka LHOK
KapOoHaT HOHBI. Paznoxenue https://m.edsoo.ru/7f413034
rHJIpoKapOoOHaTa HATPHS
36 | KpemHnii bubnuoteka HOK
https://m.edsoo0.ru/7f413034
37 | CoenuHeHUs KpEeMHHS. bubnuoreka LHOK
JIPNe 6 McnbiTanue pacTBopa CHIMKATa https://m.edsoo.ru/7f413034
HATPUSI HHIUKATOPOM
38 | JIPNe 7. OsnakomiieHHE C OOpas3mamu bubnmoreka HOK
[PHUPOJHBIX CHIIHKATOB https://m.edsoo.ru/7f413034
39 | bop bubnmoreka HOK
https://m.edsoo.ru/7f413034
40 | Pemenue 3amau o teme «Hemeramiby, bubnmmoreka HOK
«CoenuHEHU HEMETAILIIOBY» https://m.edsoo.ru/7f413034
41 | I'enetnueckas cBSA3b B psAly HEMETAJJIOB bubnuoreka HOK
https://m.edsoo.ru/7f413034
42 | O6oOmiaroriee IMOBTOPEHUE IO TEMe bubnuoteka HOK
«Hemeramuibl» penienue 3ama4 https://m.edsoo.ru/7f413034
43 | KontponbHas pabora Ne 1. mo Teme bubnuoreka HOK
«HemeTtamiby https://m.edsoo.ru/7f413034
Tema 2. Metauibi (34 yaca) bubnuoreka HOK
https://m.edsoo0.ru/7f413034
44 | CpoiicTBa M  METOABI  IOJyYEHHS bubnuoreka HOK
METaJLIOB. https://m.edsoo.ru/7f413034
45 | CrnnaBsl bubnuoreka HOK
https://m.edsoo0.ru/7f413034
46 | OOmiass  XapakTepuCTHKa  LIETOYHBIX bubnuoreka HOK
metaiioB. JIPNe 8. OxpamuBanue https://m.edsoo.ru/7f413034
IUIAMEHH  COEIMHEHUSMHU  MIETOYHBIX
METAJIOB
47 | Harpuit u  xamuid.  JIPNe 9. bubnuoreka HOK
O3HakOMIICHHE C  MHHEpalaMd U https://m.edsoo.ru/7f413034
Ba)XHCUIIIMMU COCTMHEHUSIMU
IETIOYHBIX METAJUIOB
48 | CoenuHeHMs HATPUS U Kalus Bubnunoreka LHOK
https://m.edso0.ru/7f413034
49 | OOmiass  XapakTepHCTHKAa  JJIEMCHTOB bubnuoteka HOK
TJIABHOW NOATPYIIIBI BTOPOHM TPYIIIBI https://m.edsoo0.ru/7f413034
50 | Maruuii 1 ero coeJuHeHHUs bubnmmoreka HOK

https://m.edso0.ru/7f413034




51 |JIPNe 10. CsoiicTBa MarHusi M €ro bubnuoreka HOK
COCMHEHU I https://m.edsoo.ru/7f413034
52 | Kajpuuii ¥ €ro coequHEHHS bubnuoreka LHOK
https://m.edsoo.ru/7f413034
53 | KecTkocTh BOABI M CHOCOOBI €€ bubnuoreka HOK
ycrpanenus. JIPNe 11 XectkocTh Bojb https://m.edsoo.ru/7f413034
54 | ATIIOMMHHUHA -XUMHYECKUH DJICMCHT H bubnuoreka LHOK
IIPOCTOE BEMIECTBO https://m.edsoo.ru/7f413034
55 | CoenuHeHHS ATFOMUHUS bubnuoreka HOK
https://m.edsoo.ru/7f413034
56 | JIPNe 12. CpoiicTBa allOMHHHUS M €rO bubnuoreka LHOK
COEAMHEHUI https://m.edsoo.ru/7f413034
57 | AmboTepHOCTh Ha MPUMEPE COSTUHEHUI bubnuoTeka HOK
ATIOMUHUS https://m.edsoo.ru/7f413034
58 | OnoBo u cBUHEN bubanoreka LHOK
https://m.edsoo0.ru/7f413034
59 | IIpakTuueckas paboTta No 5. bubnuoreka HOK
DKCIEepUMEHTAJIBHOE PEIICHHE 33124 10 https://m.edsoo.ru/7f413034
TemMe
«Metajuel rIaBHOM OATPYIIIBIY
60 | KoutponbHas paGora Ne 2. mo Teme bubnuoreka HOK
«MeTauibl MIaBHOW MOATPYIIIBIY https://m.edsoo0.ru/7f413034
61 | OOmas XxapakTepucTUKa TEPEXOIHBIX bubnuoreka HOK
METaJLIIOB https://m.edsoo.ru/7f413034
62 | Xpom bubnuoreka HOK
https://m.edsoo0.ru/7f413034
63 | CoenuHeHuUs Xpoma bubnuoreka LHOK
https://m.edsoo0.ru/7f413034
64 | Mapraner bubnuoteka HOK
https://m.edsoo.ru/7f413034
65 | XKeneszo kak xummuueckuii snemerT. JIPNe bubnuoteka HOK
13. M3yueHune MHUHEPAIOB JKele3a https://m.edsoo.ru/7f413034
66 | XKemes3o —  mpocroe  BEMIECTRBO. bubnmoreka [HOK
CoenuHeHus xenesa https://m.edsoo.ru/7f413034
67 | Ilpaktuueckas padota Ne 6. [Tomyuenue bubnuoreka HOK
conmu Mopa https://m.edsoo.ru/7f413034
68 | Menp Buobnunoreka HOK
https://m.edsoo.ru/7f413034
69 | [Ipaktuueckas padora Ne 7. [TomyueHnue bubnmoreka [HOK
MEJIHOTO Kynopoca https://m.edsoo.ru/7f413034
70 | Cepebpo bubnmoreka [HOK
https://m.edsoo.ru/7f413034
71 | 3onoto bubnuoreka LHOK
https://m.edso0.ru/7f413034
72 | LHunak JIPNe 14. CpoiicTBa IMHKA U €TI0 bubnunoreka HOK
COEMHEHU I https://m.edsoo.ru/7f413034
73 | Pryts bubnuoreka HOK
https://m.edsoo0.ru/7f413034
74 | 'enetnyeckas CBS3b B Psly METAJUIOB bubnuoreka HOK

https://m.edsoo0.ru/7f413034




75 | IlpakTuueckas padota Ne 8. bubnuoreka HOK
BrInonHeHue SKCrepuMeHTaIbHBIX https://m.edsoo.ru/7f413034
3aja4 1o
TeMe «MeTauTbl TOOOYHBIX MOIPYIII)

76 | O6o0maroiiee NTOBTOPEHHE IO TEME bubnmoreka HOK
«MeTautbl MOOOYHBIX MOATPYIIID» https://m.edsoo.ru/7f413034
pelieHue 3a1a4y

77 | KontponbsHas padbora Ne 3. mo teme « bubnuoTeka HOK
Merauibl MOOOYHBIX MOATPYIII » https://m.edso0.ru/7f413034

Tema 3. CTpoeHue BelllecTBA. bubnuoTeka HOK
Xumuueckas cBs3b (13 4.) https://m.edsoo.ru/7f413034

78 | Crpoenue aroma. CTpoeHue siapa bubnuoTeka HOK

https://m.edsoo0.ru/7f413034

79 | SlnepHble peakuuu bubanoreka LHOK

https://m.edso0.ru/7f413034

80 | DnmemeHTapHBIC TIOHATHS KBaHTOBOU bubnuoteka HOK
MEXaHUKU https://m.edsoo.ru/7f413034

81 | DnexkTpoHHBIE KOH(DUTYPALIUU aTOMOB bubnuoreka HOK

https://m.edsoo.ru/7f413034

82 | IIpoBan anmexkTpoHa bubnmoreka HOK

https://m.edsoo.ru/7f413034

83 | DnexkTpoHHBIE KOH(DUTYPALIUU HOHOB bubnuoreka HOK

https://m.edsoo.ru/7f413034

84 | Pemenue 3ama4d 1Mo TeMe «IJICKTPOHHBIC bubnuoteka HOK
KOH(HUTypaIii aTOMOBY https://m.edsoo.ru/7f413034

85 | KoBaneHTHasl CBS3b U CTPOCHUE MOJICKYJT bubnuoteka HOK

https://m.edsoo.ru/7f413034

86 | Monnas cBsa3p. CTpoeHHE HMOHHBIX bubnuoreka HOK
KPHCTALIOB https://m.edso0.ru/7f413034

87 | Meramnueckas CBSI3b. bubnuoreka HOK
Kpucrajuinueckue penieTku MeTaLioB https://m.edsoo0.ru/7f413034

88 | MexMoneKyIsipHble B3aUMOJEHCTBUS bubnuoreka HOK

https://m.edsoo0.ru/7f413034

89 | O6oOmaromee MOBTOPEHUE TIO TeMe bubnuoreka HOK
«Ctpoenue BemecTBa. XuMHUYecKas https://m.edsoo.ru/7f413034
CBSI3b» PEIICHHE 3a/1a4

90 KonTponbras padorta Ne 4. «CtpoeHue bubnmoreka [HOK

BEIIECTBA. XUMHUYECKAs CBA3D) https://m.edsoo.ru/7f413034
Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH
NMPOTEKAHUSI XHMHYECKHX PeaKIuii
(21 4.)

91 | TennoBoii >PPEeKT XMMUUECKUX pEaKIIHii bubnuoreka HOK

https://m.edsoo0.ru/7f413034

92 | 3akoH ['ecca bubnuoreka LHOK

https://m.edso0.ru/7f413034

93 | Pemienue 3amau mo teme «TemmoBoit Bubnunoreka HOK
3pPEKT XUMHUECKUX PEAKIIUI» https://m.edsoo.ru/7f413034

94 | DHTpOIHHI. Bropoit 3aK0H bubnuoteka HOK

TCPMOANHAMUKHU

https://m.edso0.ru/7f413034




95

DHeprus [ub6ca wm
CaMONPOU3BOJIBHOTO
XUMHYECKON peaKiuu

KpUTEpUU
MPOTEKAHUS

bubanoreka HOK
https://m.edsoo.ru/7f413034

96 | CKOpOCTh XMMHUYECKOW peaKIuu. 3aKOH bubnuoteka HOK
JCUCTBYIOIIUX Macc https://m.edso0.ru/7f413034

97 | Pemenune 3amau mo Tteme «CKOpOCTh bubanoreka LHOK
XMMHUYECKON PEaKIum» https://m.edso0.ru/7f413034

98 | 3aBUCHMMOCTh CKOPOCTH pEaKIMH OT bubnuoteka LHOK
TEMIIEPaTYPhI https://m.edsoo0.ru/7f413034

99 | Pemenue 3ama4 o TeMe «3aBUCHUMOCTD bubanoreka LHOK
CKOPOCTH PEaKIIUU OT TEMIEPATyPhD» https://m.edsoo.ru/7f413034

100 | Karanu3. Karamusatopsl. bubnuoteka HOK
JIPNe 15. Karanutuueckoe pa3jioKeHue https://m.edsoo.ru/7f413034
MEPOKCHJIa BOJOPOIA

101 | Xumuyeckoe paBHOBecue. KoHcTaHTa bubnuoteka HOK
paBHOBECHSI https://m.edsoo0.ru/7f413034

102 | Ilpunnun Jle Harense bubnuoreka LHOK

https://m.edsoo0.ru/7f413034

103 | UouHoe MIPOU3BEICHUE BOJIBI. bubnuoreka LHOK
Botopo/iHblii IOKa3aTeb. https://m.edsoo0.ru/7f413034

104 | Xumu4eckoe paBHOBECHE B pacTBOpax bubnuoreka HOK

https://m.edsoo0.ru/7f413034

105 | Ilpaktuueckas pabora Ne9. CkopocTh bubnuoreka HOK
XUMHUYECKHX PEaKIIUil. https://m.edsoo.ru/7f413034
XUMHUYECKOE PABHOBECHE

106 | Pemenme 3amad 1mo TemMe «XHMHYECKOE bubnmmoreka HOK
PaBHOBECHE) https://m.edsoo.ru/7f413034

107 | Xumuyeckue HCTOYHUKU TOKA. bubnnoreka HOK
DnekTposn3 https://m.edso0.ru/7f413034

108 | Pemenue 3ama4 mno teme «DIEKTPOJIU3. bubnuoreka HOK
[TpotyKThI Ha KATOJIE» https://m.edsoo0.ru/7f413034

109 | Pemenue 3amay no teme «DIEKTPOJIHU3. bubnuoreka HOK
[TpoyKThI HA aHOJEY https://m.edsoo0.ru/7f413034

110 | O6obmatomiee MNOBTOpEHHE IO TeMe bubnuoreka [HOK
«TeopeTnueckoe onucaHue https://m.edsoo.ru/7f413034
XUMHUYECKHUX PEaKIHii »

111 | KontposnbHas pabotra Ne 5. mo Teme bubnuoreka HOK
Teoperuueckoe onucanue https://m.edsoo.ru/7f413034
XUMHYCCKHUX PEaKIHH »

Tema 5. Xumnueckas rexnoJiorus (9
4.)

112 | HayyHsle  NOpUHIMIBI  OpraHU3alUu bubnuoreka HOK
XHMHUYECKOTO TIPOU3BOJICTBA https://m.edsoo.ru/7f413034

113 | [Ipon3BOACTBO CEPHOM KUCITOTHI bubnuoreka HOK

https://m.edso0.ru/7f413034

114 | IIpou3BOACTBO aMMHaKa Bubnuoreka LHOK

https://m.edsoo0.ru/7f413034

115 | IIpou3BoACTBO YyryHa bubnuoreka HOK

https://m.edsoo0.ru/7f413034




116 | [IpousBoacTBO cTaNN bubnuoreka HOK
https://m.edsoo.ru/7f413034
117 | IIpoMbIlLUIEHHBIN OPraHUYECKUI CUHTE3 bubnuoreka HOK
https://m.edsoo.ru/7f413034
118 | Xumuueckoe 3arpsa3HEHHE OKpY KaloIIen bubnuoreka HOK
cpefbl. «3eIeHHas XUMHUSD https://m.edsoo.ru/7f413034
119 | Ob6obmaromee MTOBTOPEHHE 1O TEMeE bubnmoreka HOK
«XHUMUYECKask TEXHOIOTHSDY https://m.edsoo.ru/7f413034
120 | KontponpHast pabora Ne 6. mo Teme bubnuoreka HOK
«XHUMHUYECKast TEXHOIOTHS » https://m.edsoo.ru/7f413034
Tema 6. Xumusi B ObITY M Ha ciryx0e
oomecrBa (12 4.)
121 | Xumusa nunum bubanoreka LHOK
https://m.edsoo0.ru/7f413034
122 | JlekapcTBeHHBIC CPEACTBA bubnuoteka HOK
https://m.edsoo0.ru/7f413034
123 | Kocmernueckue Cpe/ACTBa. bubnuoreka LHOK
[MTapdbromepHbie cpecTBa https://m.edsoo0.ru/7f413034
124 | beiToBas XUMUS bubnuoTeka HOK
https://m.edso0.ru/7f413034
125 | [IurMeHTHI U KpacKu bubnnoreka HOK
https://m.edsoo0.ru/7f413034
126 | IIpakTtuueckas padora Nel(O. Kpamienbe bubnuoreka HOK
TKaHeH https://m.edsoo.ru/7f413034
127 | Xumus B CTPOUTEIILCTBE bubnuoreka HOK
https://m.edsoo0.ru/7f413034
128 | Xumus B CEILCKOM XO3SIHCTBE bubnnoreka IHOK
https://m.edsoo.ru/7f413034
129 | Heopranmueckue MaTepuabl bubnuoreka HOK
https://m.edsoo.ru/7f413034
130 | IIpomexyTouHas aTTeCTaIUs bubmmoteka HOK
https://m.edsoo.ru/7f413034
131 | OcobGeHHOCTH COBpEMEHHOW HAYKH. bubnuoteka HOK
MeTo10JI0THH HAYYHOTO UCCIICIOBAHUS. https://m.edsoo.ru/7f413034
132 | UcTouHMKM XMMHUYECKON MH(OpMAIUH. bubnuoreka HOK

https://m.edsoo0.ru/7f413034
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