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PaGo4as mporpaMma 1o XuMuH 11 ydaumxcs 10-11 K7accoB cOCTABIEHA HA OCHOBE:
- @enepanbHOTo 3aK0Ha Poccuiickoit ®enepanuu «O6 o6pazosanun B Poccniickoit ®eneparmm»
0T 29.12.2012(Ne 273-®3).
- @elepalbHOTO TOCYJapCTBEHHOTO 0O0pa30BaTELHOIO CTaHAApTa OCHOBHOIO OOIIEro
obpasoBanusa (YTBepkIeH mpukazoM MumHHCTepcTBa 0OpasoBaHMsA W Hayku Poccmiickoi
Qenepanuu ot 17.12. 2010 Ne 1897).
- Xumus. Bazossnif yposens. 10-11 xiaccs! : paGodgast nporpamma k nunuu YMK B. B. Jlynuna :
yaebHO-MeToaMIeckoe mocobue / B. B. Epemmn, A. A. lpozgos, U. B. Epemuna,d. IO.
Kepumesz. - M. : JIpoda, 2017.

Hannas paGodas mporpaMma OpHEHTHPOBAaHA HA WCIONL30BAHHE YYeOHMKOB MO XHMHH H
ygebHo-MeToqHYecKUX nocobuit YMK, co3faHHEIX KOJUIEKTHBOM ABTOPOB IOJ PYKOBOJCTBOM
B.B. JIynus:
- Xumus. bazossiii ypoeHb. 10 kiacc. B. B. Epemun, H.E. Kyssmenko, B.J. Tepenun, A. A.
Hposnos, B. B. JIyaur — M.: Jlpoda, 2018
-Xumus. bazopeni yposess. 11 xiace . B. B. Epemun, H.E. Kyssmenko, A. A. Jpoznos, B. B.
JIyaus — M.: Ilpoda, 2018
1. Ilnanupyemble pe3yIbTaThI
JIHOCTHBIE pe3yJIbTaThI
1.®opMupoBaHHE TYBCTBA TOPAOCTH 38 POCCHHCKYIO XUMHYECKYIO HAYKY
2.BocnuTaHne OTBETCTBEHHOE OTHONICHHS K IPUPOJE, OCO3HAHHE HEOOXOAUMOCTH 3alIUTHI
OKpYXKaroIeH cpelbl, CTpEMIIEHUE K 3J0pPOBOMY 00pa3y KU3HH.
3.IlogroToBKa K  OCO3HAaHHOMY BBIOODY MHIMBHAYAILHOM  oOpa3oBaTensHOM  Wwm
1podeCCHOHATBHOH TPaeKTOPHH.
4. YMeHue yopaBIsiTh CBOEH II03HABATEIBHOH JIeATEILHOCTBIO.
5.Pa3BuTHE FTOTOBHOCTH K PENICHUIO TROPUESCKUX 3a/1a4, YMEHUT HAXOAUTh aIeKBaTHbIE CIIOCOObI
IOBEJICHHUS ¥ B3aHMOJICHCTBHUSA C IAPTHEPAMH BO BpeMs yueOHOM U BHEYUeOHOU NeATEIbHOCTH,
CIIOCOOHOCTY OLIEHMBAThH INPOGJTIeMHBIE CHUTYAllMM W OIEPATHBHO HPHHUMATh OTBETCTBEHHBIE
pelleHHss B Ppa3IHYHBIX [NPOJYKTHBHBEIX BHAAX JesTenbHOCTH (ydeOHas, MOHCKOBO-
UcclefoBaTenbCcKas, KITyOHas, IPOeKTHASA, KPYXKKOBAs H T.IL).
6.@OpMHPOBAHHE XHMHUKO-OKOJIOTHIECKOM KYJIBTYpbI, SBJSIOMEHCA COCTABHOM YacThIO
SKOJIOTHIECKOH 1 00mell KynbTyphl B HAYIHOTO MHUPOBO33PEHUSL
MeranpeqvMeTHsIe pe3y.IbTAThI
1.Mcionp30BaHHEe YMEHHH ¥ HABBIKOB pAa3IMUYHBIX BHJOB IO3HABATEILHOH JEATEILHOCTH,
IpUMEHeHHe OCHOBHBIX METOJOB  IIO3HaHHA  (CHCTeMHO-MH(DOPMALIMOHHBIN  aHAJIM3,
MOJICJIMPOBaHUE) JUI H3YISHUS PAa3IAYHBIX CTOPOH OKpYKalomel JeHCTBUTEIEHOCTH.
2.Wcnonb30BaHMe OCHOBHBIX HHTEIUIEKTYATBHBIX ONEpalyii: aHanu3, CUHTE3, CpaBHECHHE,
obobmenue, cucTeMaTu3anus, GopMyITHPOBAHHE THIIOTE3, BLIABJICHHE NPUIAHHO-CIICICTBEHHBIX
CBA3eH, OUCK AHATOTOB, TOHUMaHue NpoOIeMBL
3.YMeHue reHepupoBaTh HACH U pacTIpelesiaTh CPe/ICTBa, HeoOX0UMbIe IS UX peaTu3allii.
4.YMeBue HW3BIeKaTh HHPOPMAIMIO H3 Pa3IHYHBIX HCTOYHHKOB, BKIIOUAsA CPEICTBA MAccoBOi
HH(OpMAIHH, KOMIIAKT-JAUCKE Y4eGHOTO Ha3HAYeHWs, pecypchl MHTepHeTa, yMeHHe CBOGOIHO
[IOJIL30BAThCA CIOBAPSIMHU Pa3NIMYHBIX TUIOB, CIPABOYHOH JIATEpaTypoil, B TOM 4YHCJIEe M Ha
"3JIEKTPOHHBIX HOCHTEJIIX, COOMI0AaTh HOPMBI HHGOPMAIOHHOM H30HpaTeIbHOCTH, STHKH.
5.YMeHHe TmOJIB30BaThCA HAa NPAKTHKE OCHOBHBIMH JIOTMUSCKHMMM IIPUEMAaMH, METOJaMH
HaOTIOIeHUS, MOJETUPOBAHUS, OOBSICHEHUS, peleHus npobiieM, IPOTHO3HPOBAHHS U JIp.
6.YMeHHs OOBSCHATH SIBJICHHS M IIPOIECCHl COIHANBHOM JeHCTBUTENBHOCTH € HAy4YHBIX,
COIHANBHO-(PIIOCOQCKUX HOBUIHIA, PACCMAaTPHUBATh HX KOMIUTIEKCHO B KOHTEKCTE CIOKHBITHXCS
peaJluii ¥ BO3MOXKHBIX HEePCHEKTHUB.
7.YMeHHA BBIIOJNHATH IO3HABATENBHBIC M DNpPaKTHYSCKUE 3aJaHHd, B TOM 4HCIE C
HCIIOJIE30BaHHEM NPOEKTHOM JeATEIEHOCTH Ha YPOKaX M B JOCTYIHOM COI[HANLHOMN MIPAKTHKE.



8. YMeHMe OIleHHBATh C NO3MIMH COLMAIBHBIX HOPM COOCTBEHHBIE MOCTYIKH M TOCTYIIKH
JpYTHX JIOAEH; YMEHHe CIymaTs cobeceJHUKA, IOHUMATh €r0 TOUKY 3peHUS, IPHU3IHARATE IPABO
JpYroro 4eslOBeKa Ha HHOE MHEHHE.

IIpenveTHBIE pe3y IHTATHI 6230BOT0 YPORHS
1.JlaBaTh onpeeIeHAT H3YIeHHBIM HOHATHSIM.
2.0nHceIBaTE AEMOHCTPAIMOHHBIE H CAMOCTOSITENILHO IIPOBEICHHEBIE SKCIIEPUMEHTEL.
3.0muceIBaTh W pasiMYaTh H3yICHHBIC KIACCHl HEOPTaHWYECKUX U OPTaHHUYECKUX COeNHHEHHH,
XUMHYECKHe peaKIHu.
4. KinaccupuuupoBaTh U3yIeHHbIC 0OBEKTHI U ABJICHHS.
5.HaGmronaTh JEMOHCTPHPYEMBIE H CAMOCTOSITENLHO IPOBOJUMEBIE ONBITEI H XWMHYECKHE
peaKuuy, NpoTeKaroIue B IPUPOJIEe U B OBITY.
6.Jlenate BRIBOOBI M  YMORAKIIOWEHHS W3 HaOMIOCHMH H3YYEHHBIX  XHMHUUECKUX
3aKOHOMEpPHOCTEH, IPOTHO3HPOBATh CBOMCTBA HEW3YYEeHHBIX BeMIECTB II0 AHAJIOTHH CO
CBOMCTBAMH H3Y4EHHBIX.
7.CTpyKTypHpOBaTh H3YUSHHBIH MaTepHaL
8. MHTeprIpe THPOBATh XUMHUIESCKYI0 HHGOPMAITHIO, OMYICHHYIO U3 APYTUX HCTOYHUKOB.
9.0nuchIBaTh CTPOCHHE aTOMOB XHMHYECKHX »jeMeHTOB I[-IV IepmoloB IepuoaudecKoi
CHCTEMBI C HCIIOJIBF30BAHUEM 3IEKTPOHHBIX KOHQUTYpaluif aTOMOB.
10. MogenupoBaTh CTpOCHHUE MPOCTEHIINX MOJIEKYJI HEOPTaHUIESCKUX U OPTaHUYECKUX BEIIECTB,
KPUCTAILIOB.
11.AHanu3upoBaTh M OILEHHMBATH IMOCNEACTBHMA JUIS OKpyXalomel cpexsl OBITOBOH H
IIPOX3BOJICTBEHHOH eATEIbHOCTH YeJI0BEKa, CBS3aHHOH ¢ mepepaboTKOH BELIECTB.
12.1lpoBOAMTE XUMHYECKUH SKCIISpUMEHT.
13.0ka3bIBaTh MEPBYIO IOMOING IPH OTPABJICHHIX, 0XOTax W JPYIHX TpaBMaxX, CBA3AaHHBIX C
BeIeCTBaMH U JIabopaTOPHBIM 000PY/I0OBaHHEM.

3.ConeprxaHite NPoOr paMMBI.
10 xmace
Brenenue

X¥MHA B psAYy €CTeCTBEHHBIX HayK. MeTo/bl HaydHOIO MO3HAHHUA.
Tema 1. Teopus cTpoeHHA H KJIACCHPHKAIA OPraHIYECKHX BellleCTB

[lpenmer opranmdeckod xuMmuu. I[IpwamHEl MHOTOOOpasHs OpPraHHYECKMX BEMIECTB.
CTIpyKTypHAss TEOpHS OpPraHHYECKHX COEQUHEHHWH. YTIeBOJOpOas! M HX (YHKIHOHAJIBHBIC
npousBojHele. Ilonsrre o6 yriepongHoM ckeiere M (YHKOHOHANBRHOH rpynme. HM3omepus.
Fomomorust. HoMeHknarypa opranmdeckux BemecTB. lIpuHIUIGI (GOpMHPOBaHMSA Ha3BaHUH
opraHnueckux coequnenuil. Kimaccudukaiys opraHidecKux peakiui.

Hemoncmpayuu. 1. Paznoxenuwe caxapa. 2. KoJuleKuust OpraHHYeCKHX BEIIECTB H
MaTepuanoB. 3. MoJenu opranneckux MOJIeKyIL
Tema 2. YrieBogopoasl

A 1 K a B bl I'oMonorugeckuit psy ankanos. M3oMepHsa ¥ HOMEHKIATYpa aJKaHOB.
Qu3pdeckHe CBOMCTBA JIKaHOB. XWUMHYECKHE CBOHCTBA aJIkaHOB (TOpPEHHE, peaKlHuu
3aMemIeHMs, MMPOIn3, Aeruapuporanue). [Ipumenenue.

A 1 X e H bl. DTWIeH- cTpoeHHe U (u3uueckue cpoiicTBa. Iloryuenue STHIeHA B
IPOMBINLICHHOCTH (JeTHAPHpPOBAaHME 5TaHa) M B JabopaTopuM (JerHjaparalivs 3TaHONA).
XuMmudecKue cBoiicTBa (ropeHue, OpoMHUpoBaHHe, THApaTalys, HOJIMMEPH3AlH, OKUCICHUE) U
IPAMEHEHHe OSTHJIeHa. Peaknuu INPHCOeQWHEHMs K romojoraM dSTwieHa. IIpasmio
MapkosHukoBa. [loHATHE O JUEHOBEIX YIJIEBOOPOJIAX.

A K 4 H Bl. AlleTUJIEH KaK NpeJCTaBUTeNb ANKUHOB. Du3pdecKkye CBOMCTBA alleTHIICHA,
€ro IoJydeHHe. XUMHIECKHE CBOMCTBA (TOpeHHe, GpOMHPOBAHNe, THAPATALHs, TPUMEPU3AIIUS)
U IIpUMEHEHUEe alleTIICHA.



ApoMaTHdIeCKHEeyTrJeBOgOp O bl Bensona - ctpoenue u Qpusugeckue
CBOMCTBA. XMMH4YeCKHe CBolicTBa OeH30ia (rOpeHHe, HHTPOBaHHE, OpOMHPOBAHHE) M €rO
NpUMEHEeHHUe.

Hemoncmpayuu. 1. BpomupoBanue rekcana Ha csery. 2. ['OpeHWe MeTaHa, HTHJICHA,
ageTwieHa. 3. OTHOIIEHHE MeTaHa, STHICHA, alleTHIeHa U GeH30/1a K pacTBOpaM NepMaHraHaTa
Kanus 1 6poMHoi Boje. 4. IloiryueHue STHIICHA peakuel JeruapaTalui 3TaHOJIa, AeTHICHA -
THAPOIM30M KapOuaa KaubIus.

Jlabopamopusie onstmsr. 1. CocTaBneHwe MoJeded MOJIEKY1I AaJlKaHOB. 2.
BsauMopelicteue ankanoB ¢ OpomoM. 3. CocraBieHume Mofeieil MOJEKYI HENpeNebHBIX
COEUHEHHUH.

Konumponsnaa paboma Nel. <YTieBonopoas».

Tema 3. Kuciioponcoaepskane 1 a30TCOAEPKAIME OPTaHITIECKHe COeIHEHHA

C 1 1 p T 51. oMonorudeckuit psyy NpefesbHEIX OJHOATOMHEIX CIIUPTOB. DH3HYECKHE U
XUMU9IecKre (TOpeHHe, OKHCIEeHHE B albIeTH]l, JeTHIpaTaIus) cBoicTBa stanona. [lomygenue
(6posxeHMe TJIIOKO3BI, THApATalis STHIEHA) W NPUMEHeHHe sTaHola. Tokcudeckoe JeHcTBHE
METaHOJIa U 5TaHOJAa Ha opraHusM. MHOroaToMHsle cIUPTHI. OTWICHIJIMKONG U INIHIEPHH Kak
IIpeJICTABUTEIH MHOTOATOMHBIX CIIUpTOB. KadecTReHHAs peaknys Ha MHOTOATOMHBIE CIIHPTEL

® ¢ H 0o 1 OuzdyeckHe W XHMHYECKHE CBOMCTBA B CpPAaBHEHHH CO CIHMPTaMH.
ITpumenenne ¢enona. KauecTBeHHsIe peakiuu Ha HeHOI.

Aneaer u bl QopManbAeru ¥ aleTAIBACTUT KaK NPEJICTABUTENHN AJbISTHIOB.
XaMudeckue CBOHCTBAa (peakiMsl OKHCICHHSI B KHCIOTY W BOCCTAHOBJIGHHS B CIHPT).
KauecTeenHbIe peakiuu Ha KapGOHUIBHYIO TPYIIILY.

KapGoHroBEl ekxucaoTs. MypaBsuHAS B YKCYCHASA KHCIIOTHI KaK MpOCTEHNIme
OPENCTABUTEIH IPENETIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBoMcTBa yKCYCHOM
KHCIOTHL (B3aMMOJEHCTBHE C MeTAIaMH, OKCHAAMH METAUIOB, THIPOKCHIAMH METAUIOB H
CONAMH; peaknus o>Tepuduxanuu). [lomydeHHWe ¥ TNpHMEHEHHe YKCYCHOM  KHCIIOTHL
[TansMHUTHHOBASA ¥ CTEAPUHOBAS KACIOTHI.

CnoxHbredd upbl HXHp b CrnoxHele 5QUpbl Kak IPOIYKTHI B3aUMOASHCTBUA
KHCIIOT o cniupTaMH. ['Hapomms cnosxHsIX 3¢upos. IlpuMeneHne cloxHbeIX 3¢Gupos. JKupbl xak
cloxkHpIe >GHPHI INMIEpPUHA W JKUPHBIX KapOOHOBBIX KHUCIIOT. PacTHTENbHBIE H JKHBOTHBIE
JKUPBI, HX COCTAB, pasHuLe B CBONCTBaX. OMBUICHHE XHUpOB. Mbina.

Y rneBo asl [lorsrue o6 yriepogax. I'roko3a Kak NpeAcTaBUTENb MOHOCAXapHIOB.
bpoxenne rmokos3pl. @ortocwHTes. 3HayeHHe W npEMeHeHHe IIIoKo3pl. Caxapoza Kak
IpeJCTaBUTENb JUcaxapuioB. Kpaxmall U 1eJuTrono3a Kak NpecTaBUTeH HmomcaxapuaoB. Mx
CTpoeHHe, GHoNorHIecKast poJib. I'uaApoIms3 nosmcaxapuos. [[prMeHeH e TOMHCAXapHIOB.

A M u H p1. CTpoeHHe ¥ CBOMCTBA aMHHOB. AMHHBI KaK OpPraHHYeCKHEe OCHOBAHHSL
OcoGeHHOCTH aHIIMHA U €ro0 XUMHUYECKHWEe CBOMCTBA (B3aHMOJEUCTBHE C COJITHOM KHCIOTOM U
GpoMHo# Bosoi). Ilonryuenne anmmuHa o peaknue H.H.3unpHa. [IpuMeHeHHe aHIIHHA.

AMHHOKXHCIOTEH. benku IJNHIWH U alaHUH Kak Npe/ICTABATEIH MPHPOTHBIX
AMHHOKHCIIOT. AMHHOKHCIJIOTHI Kak aM(OoTepHbIe OpraHHYecKHe COeUHEeHU (B3aUMOJCHCTRHE
"cO menoyaMM H KucioTamMu). OOpasoBaHHe NOMMIENTHIOB. Denku Kak IOMHIENTH[IBL
Crpykrypa GenkoBeIX MojeKyl CpoifcTBa GenkoB (TOpeHHe, THAPOJN3, IBETHBIE PEaKIWH).
buonornaeckas poss Genkos.

FemeTHYecKasCBA3ZBbMEXAYKIACCAMUOPraHUHIECKHX COEJAHUH
¢ H 1 #i. [JoHATHe 0 reHeTHIECKOM CBS3H M TeHETHIECKHUX psflaX.

Hemoncmpayuu. 1. OxuciieHne 5TaHONA B ampferun. 2. KauecTReHHbIe peakiMH Ha
MHOTOATOMHEIE CIIHPTHL. 3. PacTBopHMOcTE ¢eHONa B Boje IpH OOBIYHOM TeMiiepaType H IpH
HarpesanuH. 4. Ocax/ienre geHona U3 pacTBopa heHOIATAa HaTPHs NOA IeHCTBHEM YITIEKUCIIOTO



raza. 5. KagectBennnle peakuuu Ha Qenon 6. Peakmus cepeGpsHoro sepkana. 7. OKHCIeHHe
roKo2el ruapokcuaoM Memu (I1). 8. Peaxims ammmiHa ¢ GpomHOM Bojo#. 9. KadecTBeHHad
peaknuss Ha kpaxman. 10. Koyureknus aMHHOKHCIOT. 11. Jloka3zaTeldbCTBO HAJIHYHA
b yHKIHOHATBHEIX TPYIII B PACTBOPAX aMHHOKHCIIOT. 12. PacTBOpeHHE ¥ OCAX/ICHHE Genkog. 13.
IIBeTHEIE peakiuy GenkoB. 14. [opeHHe ITHIBETO epa ¥ MEPCTAHOH HATH.

Ja6opamopuste onsimsr. 1.CeolicrBa sTHnoBoro cmupTta. 2.CBOMCTBa INIMICPHHA.
3.Ceo¥icTBa yKcycHolM kucioTsl. 4.CpojictBa Gem3oifHo# kucioTsl. 5.I'Haposmu3 aclupHHA.
6.CroiicTBa Ir0K035L 7. 1]BeTHBIC peakyuy GeIKoB.

Koumponsnas paboma No2. «Kucioposi- ¥ a30TCOAEpKaIIHe OPTraHUICCKUE BEIIECTRBA.
Tema 4. BEIcOKOMOJIEKYIAPHEIE BElleCTBA
[Monste o mosmMepax. IlonmMepmzanmus M IIOJMKOHJEHCAIMS KakK METOIBI IOJIydeHUA
moimMepoB.  COBpeMeHHBle — IOJMMepHble — MaTepHambl.  IlmacTMaccel  (HONHSTHIICH,
NONHUIPONHICH, TONMCTAPOJL, IOJMBHHIUIXIOPHN, —IIONHSTHICHTEPe(TANAT), JIACTOMEPHI
(xayaykwu, pezuna). CHHTeTHYECKHE H HCKYCCTBEHHBIE BOJIOKHA.

Jemorcmpayuu. 1. KoJulekuun wiacTMace, 51acTOMEpOB, BOJIOKOH. 2. 'opeHHe HeLTyIouna.
JlaGoparopusle ombITel. 1. OTHOIIGHHE CHHTETHYECKHX BOJIOKOH K PacTBOpaM KHCIOT H
MeJI0YeH.

Hpaxmuueckan paboma Nel. PacniosHaBaHue [UIACTMACC.

Ipaxmuueckan paboma Ne2. PacnozHaBaHnie BONOKOH.

11 ximace
Tema 1. BemiecTBO _

Baxueliniue NOHSATHS XUMHH: «aTOMY, «MOJIEKYJIa», «OTHOCHTEIIBHASI aTOMHAs MacCca) H
OTHOCHTENBHAsI MOJEKY/sIpHAas Macca». BeIlecTBa MOJIEKYIAPHOTO H HEMOJIEKYILIPHOTO
ctpoenns. CTpoenne atoma. Mzotomsl. CTpoeHHe dNEKTPOHHBIX 060I04eK aToMa. DIeKTPOHHAA
koHpurypanus aroma. Otkpertme [ W Menneneessiv  Ileprommaeckoro  3aKoHa.
[lepuomuyecknii 3akon (popmynmuposka JI. . Menneneera u COBpeMEHHAL bopMyIHpPOBKA).
KopoTkuit ¥ JIMHHBIN BapuauTsl [lepHomudeckod cucTeMbl. IIepHOIBI M IPYIIIEL 3nagenHe
Iepuomuueckoro 3akona u Ilepuougeckoit cucrembl. Hayanbiit momsur JI. H. Menpeneesa.
3aKOHOMEPHOCTH M3MEHEHHsS CBOHMCTB 3JIEMEHTOB, HPOCTBIX BEMECTB, BBICIIAX OKCHIOB H
THAPOKCH/IOB B IpyIIax u neprogax [lepuoquaeckon cHCTEMBI (Ha IPEMEPE SIIEMEHTOB MaJbIX
IIepHOJIOB W TJIaBHBIX MOATpymI). THIBI XuMHUeCKoH cBs3H. KoBaneHTHas CBS3D. JloHOpHO-
AKIENITOPHBIA MeXaHwW3M oOpa3oBaHHS KOBaleHTHOHW cBs3d. MoHHAg CBS3D. Tuns!
KPHCTA/UIHYECKHX pemeToK. PacTBophL. PacTBOPHMOCTS TBEP/BIX BEIIECTB, KUAKOCTeH H ra3os
B Bome. CrocoOBl BEIpAKeHHs KOHIEHTPAIlMH pacTBopoB. MaccoBast H0JII PacTBOPEHHOIO
BemecTBa. KoJUIOMAHEIE pacTBOpbL [IpUMephl KOJUIOMIHEIX CHCTEM B NOBCE[HEBHOH JKH3HM.
DNexTpoauTHYeCKas Aucconmanui KucnmoTHocTe  cpenpl.  MHIHKATODEL Bomopoaabii
IIOKa3aTenb.

Jlemoncmpayuu. 1. Pasmuamsie dopmsr Ilepumosmdeckoit cucremsl [l M. Menneneesa. 2
Sddext Tunpans. 3. IlonydeHne U NepeKPHCTAIH3AINNS HOMAA CBUHIA ((30J0TOH JOXIBY).
"4.  DIeKTPONpPOBOJHOCTh  PACTBOPOB  SNEKTPOJNHMTOB. 5.  3aBHCHMOCTh  CTEICHH
BJEKTPOHTHUECKOM [HCCONMALMA YKCYCHOM KHCIOTBI OT pa3GaBieHHA pacTBOpa. 6.
Onpezienenye KACIOTHOCTH Cpe/ibl IIPH MOMOINH YHHBEPCATBHOIO HHANKATOPA.
Jlabopamoprsre onsumsi. 1. Bogopo HbIi IOKa3aTeNb.

Tema 2. XumurdecKkye peaxkigii

VpaBHeHHs XHMHYECKHX Peakuuii M pacueTsl Mo HuM. Kmaccupuxamma XMMHIECKHX
peakiuii B HeOpraHHYecKOM M OpraHMYecKod XuMuM. Peakiuy HOHHOTO obmena. ITomarue o
runpommse cosiell. KadecTBeHHBIC PEaKIUH HAa HEOPraHMYECKHe H OPTaHAYECKHC BEIIECTBA.



OKHCIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIMU. OJEKTPOJIM3 pAacIUIaBOB M PacTBOPOB CONEH.
lasipBaEMYECKHE 5TIEMEHTHI H AKKYMYJIITOPBL.

Hemoncmpayuu. 1. IlpuMeps! peaknuii HOHHOrO oOMeHa, HAYMHUX ¢ oOpa3oBaHHEM
0ocajKa, rasa WiH Bojbl. 2. MeqHo-1HHEKOBLIN ralsBaHHIECKHE DJIEMEHT.

Jabopamopnsie onsimer. 1. TIpu3HaKy IPOTEKaHWS XAMHUYECKHUX peakuuil. 2. Vemopus
IIpOTeKaHUs peaknud HoHHOro oOmeHa. 3. KauectBenHnle peakuuud. 4. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE pPeaKIHH.

Ilpakmuueckas paboma Nel. PemeHnne KadeCTBEHHBIX 3a/1ad.

Konmponsnas paboma Nel 1o Teme «XUMHUIECKHE PEAKITHM.

Tema 3. Heoprammdeckast XUMHS

Knaccudukanuss Heopranmdeckux BemecTs. OOmue CBO¥CTBa HEMETAJLIOB.
XYWMHYECKHE CBOMCTBA HEMETAJUIOB Ha INpHMepe rajgoreHoB. HemeTaumbl Kak THIIHMYHBIE
oKHCcIHTeNH. B3auMoaeHcTBHe ¢ MeTaJUIaMH, BOJOPOJOM H JIpYrUMH HeMeTaulamH. CBoHcTBa
HEMETAJUIOB KaK BOCCTaHOBHUTETEH.

O6mue cpofcTBa MeTaJ o B XuUMHUECKHEe CBOHCTBA METAIOB Kak
BOCCTaHOBMTeNleH. DBsammojelcTBHEe MeTA/UIOB ¢ HEMeTaUIAMH, BOJOH, KHCIOTaMH ¥
pacTBopaMHu cojeid. MeTayumel B mpupojie. DNEKTPOXMMHYECKHH PAN HAUPSDKCHHH METaLIoB
H.A.Beketoza. ITomryaenne MetawioB. Metawryprus. CiiaBsL

Koppozusa MeTanao B Kak OKHCIUTEIFHO-BOCCTAHOBUTEILHBIH IIPOLIECC.
Cnoco6bI 3aUTEI METAIUIOB OT KOPPO3HH.

Hemoncmpayun. 1. BzauMmojelicTeie OpOMHOH BOApl € HOJUAOM Kamusd 2.
BraumopelictBae amoMuHHA ¢ HoAoM. 3. BsamMojelcTBHMe MeAM ¢ KOHIEHTPHPOBAaHHOM
a30THOM KHCIOTOH. 4. AIOMOTEPMUSL.

JIabopamopnste onsimst. 1. O3HaKOMIICHUE CO CBOMCTBAMH HEMETALIOB. 2. BriTecHEHHE
raJIoTeHOB W3 PAacTBOPOB HX colieil. 3. O3HaKOMICHHEe CO CBOMCTBAMM METAJUIOB H CIUIaBOB. 4.
Oxpacka IUTaMeHH COJIIMU METaJUIOB.

IIpakmuueckasn paboma Ne2. TlonydeHrne MeHOTO KyIopoca.

Tema 4. Hayunsre 0CHOBBI XMMIYECKOI'0 IPOI3BOACTBA

CxopocTs xumudeckoi peakiuu. (PakTophbl, OT KOTOPHIX 3aBHCHT CKOPOCTH PEaKIIHH.
O6patuMere peakiuu. Xumudeckoe papHosecue. [lpunnun Jle Mlatense. Karamus. IIpuHImmb
XUMHYECKOTO IPOU3BOJCTBA Ha IpHMepe IPOM3BOJACTBA CepHOM KHCIOTHL lIpmpoanmii ras u
pazBuTHe »5HepreTuku. Ileperomka u kpekuHr HedrH. Kokcoranwe yria. Bojoponasas
SHepreTHKA. [IepCHeKTHBEL Pa3BUTHI XUMHUIECKOH HAYKH ¥ XMMHUIECKOTO IIPOM3BOJICTBA. XHUMH
U npo6ieMa oXpaHbI OKPYKalomeHd cpepl.

Hemoncmpayuu. 1. 3aBUCUMOCTh CKOPOCTH PEaKIMH OT IPHUPOIBI BEMIECTB HA NPHMEpPe
B3aUMOJEHCTBHS PAaCTBOPOB PAa3/IMYHBIX KHCJIOT OJUHAKOBOM KOHIEHTPAIMH ¢ OJMHAKOBHEIMH
KycoukamMH (TpaHyJaMM) HHHKAa H OJWHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB (MarHus, IMHKa,
xKeJe3a) ¢ pacTBOPOM COJIIHOM KucNOTHL 2.BzamMopelicTBHE PacTBOPOB CEPHOM KHCIOTHI C
pacTBOpaMH THOCYIb()aTa HATPHS Pa3TUIHOM KOHIEHTPAIMH M TeMmuepaTyphel. 3.Mogens
kunamero cnos.  4.PaznoxeHne niepokcHga BOAOpOJa € IIOMOINBIO HEOPraHHYECKHX
| KaTaJTH3aTOPOB M IPHPO/THEIX 0GBEKTOB, COEPIKANTHX KATAIA3Y.

Jlabopamopnsie onsimst. 1. CKOpOCTh XMMHIECKOH peakiun. 2. XMMHIECKOE PABHOBECHE.
Koumponsnans paboma Ne2 no teme «XHMHYeCKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB.
OCHOBBI XMMHYECKOTO IPOHU3BOLCTBAY.

Tema 5. XuMus B %KH3HH H 001IecTBe

Xumus numu. JlexapcTBeHHBle = cpeAacTBa. Buramuupl DBertoBas xumusa.  Kien.
OrGesnmearenma. Moromue u wueTsimue cpeactBa. CTHpaibHBIE IOPOmKH. XHMHA B
crpourenseTBe. Ilurments: U kpackd. I[lemMeHT M GeToH. XHMHI B CEIbCKOM XO3SHMCTBE.



VHCeKTHIMIB ¥ TecTHLHsl. CpercTa 3amuTsl pacTeHuit. Pemesutentsl. KocMeTwueckas
xuMag. Bumsl Tommea. OKTaHOBoe 49dcIO OeH3uHOB. TpajgHIHOHHBIC KEpaMHICCKHES
matepransl. CTeKI0. «3ejieHasD XUMHUA.

Jlabopamopuste onsimel. 1. 3HaKOMCTBO ¢ MHHEPAIBHBIMU ynoOpeHUsMH M H3ydeHHUE
UX CBOMCTB. 2. Moromue cpecTBa.



TemaTuueckoe IJIAHHPDOBAaHHE

10 xiace
No | Tema KonuuecTBo Peanuzauus Hcnonb3oBaHue
4acoB 1o BOCIMHTATEJILHOTO obopynoBaHus
aBTOPCKOM WJIM | MOTEHLMaNa ypoKa «Touka pocray
NpUMEPHONI
nporpamMmme
! BreaeHue 1 (HOpPMHUPOBAHME  LIEJOCTHOTO
2 Teopms cTpoenys u knaccudukauus | 4 MEPOBOGSPERIA,
I COOTBETCTBYIOLUETO
_ OpraHu4eCKUX BEIIECTB GOBDEMERHOMY ~  YPOBHIO
3 YrieBonopoasi 6 pa3BHTHS HayKH u | Hupposas
obuiecTBeHHON  npakTuky, | 2200paTopus 1o
VUHTBIBAOMIETO COUMatbHOE, | MMM, KOMILICKT
KyJABTYPHOE, sa3bikoBOE, | NOCYABIH
ZyXOBHOE MHorooGpasue | O00PYAOBAHHS,
COBDEVEHHOTO MHpa: KOMILIEKT XHMHYECKHX
(opMupoBarKe 0Co3HaHHOTO, | PEAKTHEOB
4 Kucnopoacoaepxaiuue u 17 YBRKHTEIBHOTO 4 | udposas
320TColepKalne opraHuyeckme A0BPOKENATENBHOrO nadoparopus no
COCUHEHUS OTHOWEHUS K Jjpyromy | “HMHH. KOMILICKT
YeNOBEKY, €ro  MHeHuio, | TOCYAB!H
MUMDPOBO33PEHHMIO,  KYJbTYDE, 000py.10BaHHS.
A3bIKy, Bepe, rpaKiaHckol | KOMIICKT XMMHYECKHX
MO3ULIMH, K ucropuu, | PEAKTHBOB
5 BbICOKOMOJIEKYNISPHBIE BELIECTBA 6 KyAIbTYpE, peanran, | Lbposas
TPaIULASM, a3bikam, | /1a00OpaTopus no
LIGHHOCTAM HapomoB Poccuy | XHMHH, KOMILICKT
¥ HApOZOB MUpa; TOTOBHOCTH | [1OCYABI ¥
U criocoGHoCTH BecTH auanor | OOOPYJI0BAHHS.
¢ ApYrMMH  JOABMH  y | KOMIUISKT XHMUYECKUX
JIOCTHUTaTh B Hém | PEaKTHBOB
B3aUMONMOHUMAHMUSA.
Hroro: 34
TemaTnueckoe NJIAHHPOBAHHE
11 knace
No | Tema KonuuecTBO 4acos Peanuzauus Hcnonp3oBanue
0 aBTOPCKOH UK BOCIIMTATENBHOIO 000opyOoBaHMs
ApUMEpHOi NOTEeHLHaNa ypoka «Touka pocTay
nporpamMme
i BelecTBo 9 dopmupoBaH1e
2 XUMHUECKHe peakiuui 8 QEORHATHOR; Lindposas
YBKHTEILHOTO "
100pOKENTATENBHOrO nabopatops 1o
oTHoMIeHHs Kk Apyromy | XHMHH, KOMILICKT
4EJI0BEKY, ero | MOCYIbl 1
MHEHHIO, 000pyAOBaHNA,
MHUPOBO33PEHHIO, KOMILIEKT
KYyJIBTYpE, A3BIKY, | XUMHWYECKHUX
Bepe,  PAKIAHCKOA | peakTHBOB
3 Heopranuyeckas Xumusi 6 HOGHERM, 1o MOTOPH,
KyJ1bTYpE,  peauruy,
HayuHbie OCHOBBEI XUMUYECKOTO 5 TPALMLMAM,  A3BIKAM,
NPOU3BOJICTBA UCHHOCTSIM  HApOJ0B
5 Xumust B IHU3HK 1 OOLUECTBE 6 Poccun n  Haponos | Lludposas
MHpa; TOTOBHOCTH W | maboparopus Mo
crmocoOHOCTH BECTH | x{MuUHM, KOMILIEKT
Auanor  C  APYPMMH | pocynu
J:éO;;lel/l HIOCTHIATE B | 600 nopanys,
B3aMMOIMOHUMAaHHS; KOMITICKE
ocBoeHHe colmanbHblx | XAMMHECKHX




HOPM, 11paBu
MOBEACHUS. pOJIeH |

dhopm COLIHATLHOM
KU3HM B Ipynmax H
coo0ulecTBax,
BKJIIOYAs. B3pOCHbIE U
couMalbHbIE
COOOLIECTBa; y4acTHE
B LIKOILHOM
camoyIpaBjIeHUH

7} 001IECTBEHHOM
JKM3HM B TIpejenax
BO3PaCTHbIX
KOMIMETCHUMH c
yu€rom
PErHOHAIbHBIX,
ITHOKYJBTYPHBIX,
COLIMATBHBIX 7]
IKOHOMHYECKUX
0COOEHHOCTEN;

3 PEaKTHBOB

Uroro:

34




