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Ba3osblii ypoBens. 10 kiace
HOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma pa3paboTtana Ha ocHOBe IIpumepHO# pabodei mporpaMMBbl 10 XUMHH, B
COOTBETCTBUU ¢ TpeOoBaHUSIMH K pe3ylibTaTaM CPEeJHEro 00IIero 00pa3oBaHus, PEICTaBICHHBIMH B
(beneparbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE M OPUEHTHPOBAHA HA UCIIOIb30BaHNE
y4eOHO-METOINYECKOTO KOMIUIEKTA:

1. TIaépuensan, O.C. Xuvns. Ba3oerii yposeHs. 10 KiI. : yueOHUK JUIs 0611e06pa30BaTETbHBIX
yupexnenuit / O.C. Tabpuensia. — M.: [poda, 2012.

2. Tabpuenan, O.C. Xumus. bazosslit ypoBens. 10 k1. : MeToamueckoe nocodue / O.C. Tabpuensn, A.B.
Amrykosa. — M.: Ipoda, 2010.

3. Tabpuenan, O.C. Xumus 10 k1. : HacTonbHas kaura ans yautens / O. C. Ta6puenss, U.I'. OcTpoymoB.
— M.: lpoda, 2011.

4. Taé6puenan, O.C. Xumus. bazoserii ypoens. 10 k. : kaura ang yaurens / O. C. I'abpuensn, U.T.
Octpoymos, C.A. Crnankos. — M.: Ipocda, 2011.

5. Tabpuenan, O.C. Xumus. bazosslii yposenb. 10 ki. : pabouas terpaas / O.C. I'abpuensn, A.B.
Amykosa. — M.: llpocda, 2011.

6. Ta6puensn, O.C. Xumus. ba3osii ypoBeHb. 10 KII. : KOHTPOJIBHEIE H poBepouHble paboTsl / O.C.
IMabpuensu u ap. — M.: [Ipoda, 2010.

7. Tabpuenan, O.C. Xumus 10 K. : opraHuuecKas XMMHS B TeCTax, 3aj1a4ax, ynpaxsenusx / O.C.
IMa6puensu, N.I'. Octpoymos, E.E. OctpoymoBa. — M.: Ipoda, 2009.

8. Tabpuensn, O.C. Xumus 10 K. : XuMudeckuit sxkcriepument B mkose / O. C. Tabpuensn, JLII.
Barnuna. — M.: JIpoda, 2009.

9. Taépuensn, O.C. Xuvmus 10 K. : 3IeKTPOHHOE MyIbTUMenHiTHOE iprtoxerne / O.C. Tabpuenss. —
M.: dpoda, 2012.

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEAMETA

OcobOeHHOCTH conepkaHusl OOydeHUs XUMHUU B CpeaHel (IOJHOM) IIKoJie 0OyCIOBIEHBI CIeH(pUKON
XHMUH, KaK HAYKH, U IOCTABJICHHBIMH 3aa4aMi. OCHOBHBIMH IIPOOJIEMaMU XHMHH SIBJISTFOTCS] U3YUYEHUE COCTaBa
U CTPOCHHMSI BEIIECTB, 3aBUCUMOCTH UX CBOWMCTB OT CTPOCHUS, MOJyYCHUE BEIIECTB C 3aJJaHHBIMU CBOMCTBaMHU,
WCCIIC/IOBAHUE 3aKOHOMEPHOCTCH XMMHUYECKUX PEAaKIMid W TyTeH YIpaBICHUS UMM B LEISAX IOJTY4CHHS
HEOOXO/IMMBIX YEJIOBEKY BEIIECTB, MaTepUANIOB, dHepruu. [loaToMy B paboyeld mporpaMMe MO XMMHU HAIILIH
OTpaKEHHE OCHOBHBIC COJICPIKATEIIbHBIC JIMHUU:

* «BEIIIECTBO» — 3HAHUE O COCTABE U CTPOCHHUH BEIICCTB, MX CBOMCTBAX M OMOJIOTMYECKOM 3HAUYCHUM;

* «XUMUYECKasl peakius» — 3HaHUE O MPEBPAICHUAX OJHUX BEIIECTB B APYTUE, YCIOBHIX MPOTEKAHUS
TaKMUX MPEBPAIICHUI U CTI0c00ax YIpaBlIeHUS PEAKIHIMHU;

* IIPUMEHEHHUE BEUIECTB» — 3HAHHME U OTBIT OE30MacCHOT0 OOpAaIlEeHUs C BEIIeCTBAMHU, MaTepualaMu U
mpoleccaMu, He0OXOAUMBIMH B OBITY U Ha TIPOU3BO/ICTBE;

* «I3BIK XUMHUU» — ONEPUPOBAHUE CUCTEMON BAKHEHIINX XUMUYECKUX MOHATUH, 3HAHUE XUMHUUYECKOU
HOMEHKJIATYPHI, a TAK)KE BIIaJICHUE XUMUIECKOM CUMBOJIUKON (XUMUYECKHUMH (OPMYyTaMU U YPABHEHUSIMH ).

MECTO YYEBHOTI'O ITPE/JIMETA B YYEGHOM ITJIAHE

PaGouas mporpamma mo XuMuu AJsl CpeaHero (MOJHOT0) oOIIero o0pa3oBaHus COCTaBlIeHa U3 pacuera
4acoB, yKa3aHHBIX B ba3ncHOM yueOHOM TTaHe 00pa30BaTeNbHBIX YUpekACHUI 001Iero oopa3zoBanus: o 1 4. B
Hezento (34 1 3a) Ha 6a30BOM ypOBHE



OCOBEHHOCTU M3YYEHUA XUMNUU HA BA30OBOM YPOBHE

MeToa010rn4ecKOi OCHOBOM MOCTPOEHUS YU€OHOTO COJIEPKAHUS XUMUH JUTSl CPETHEH IKOJIBI 6a30BOTO
YPOBHS SIBUIACh UO€A UHMEZPUPOBAHHO20 Kypca, HO HE €CTECTBO3HAHMS, a XMMHUH. Takoro Kypca, KOTOpBIH
OJM30K M OHATEH ThICAYaM POCCHMCKHUX YUUTeNeH XUMHUH U IOCTYIIEH M HHTEPECeH COTHSM ThICSIY POCCUHCKUX
CTapUIEKIACCHUKOB.

CrtpykTypa npejyiaraeéMoro Kypca pemiaer a8e mpo0ieMbl HHTETpalui B 00y4eHUH XUMUH.

[lepBas — 310 6Hympunpeomemnas unmezpayus y4€0HON TUCHUIINHBL «XUMUS.

Wnest Takoi MHTErpalvy JUKTYET CIAEAYIOLIYI0 OYE€pPEIHOCTh U3yUEHHs pa3esioB XMMHM: BHaydajie, B 10
KJlacce, U3ydaeTcs OpraHudeckas XUMHs, a 3arteM, B 11 kimacce — obmias xumus. Takoe CTpyKTypupOBaHUE
oOycioBineHo TeMm, 4ro o00oO0menne B 11 Kimacce coaep)kaHusi TMpenMeTa MO3BOJSET CHOPMHUPOBATH Y
BBIITYCKHUKOB CpeIHEH ILIKOJbI MPEACTaBICHHE O XMMHH, KaK O IIEJIOCTHON Hayke, MOKa3aThb €IUHCTBO €€
MOHATHM, 3aKOHOB U TEOpUH, YHUBEPCAIBHOCTh M MPUMEHUMOCTh UX KakK JUIsl HEOPraHWYECKOM, Tak M JUIs
OPraHU4eCKO XUMHUH.

Bropas — 310 mescnpeomemnasn unmezpayus, MO3BOJIAIONIAS HA XUMUUECKOW 0aze 0OBEeTUHUTD 3HAHUS
1o ¢gusuke, OMOJIOTHH, Teorpaduu, SKOJIOTHU B €IUHOE TTIOHUMAHUE MPUPOJIBI, T. €. CHOPMUPOBATH IEIOCTHYIO
€CTECTBEHHOHAYYHYIO KapTHHY OKPYKaOIIEero Mupa. ITO MO3BOJUT CTAPIIEKIACCHUKAM OCO3HATh TO, YTO 0e3
3HAHWUN MO0 XUMUHU BOCHPUSITHE OKPYXKAIOIIEro MUpa OyJeT HEMOJIHBIM U YIIEepOHBIM, a JIFOH, HE MOJyYUBLINE
TaKMX 3HAHUI, MOTYT CTaTh HEOCO3HAHHO OIMACHBIMM JUIS 3TOr0 MHpa, TaK KaK XMMHUYECKH HErpaMOTHOE
oOpallleHre ¢ BellleCTBaMu, MaTeprajlaMy U MpolleccaMi I'PO3UT HEMAJIBIMU OeaMH.

Kpome »3TuX AByX BeoylmIMxX HHTETPUPYIOIIMX HJEH, B Kypce ObUla peajgn3oBaHa U elle OJHAa —
uHmezpayusi XUMU4eCKUX 3HAHUL ¢ SYMAHUMAPHbIMU OUCYUNIUHAMU: UCTOPHUEH, JUTEpaTypod, MHUPOBOIl
XYI0KECTBEHHOM KyIbTypoi. DTO, B CBOIO OU€pE/Ib, O3BOJISET CPEACTBAMHU YUeOHOTO MpeAMETa oKa3aTh poJib
XUMHM U B COLMAIbHON cdepe 4YeIOBEUeCKON NeSTENbHOCTH, T. €. MOJHOCTHIO COOTBETCTBOBATH HUIESIM
r'yMaHHW3alluHd B O0yICHUH.

OnHO4YacoBOM Kypc XHMHUH pAacCYMTaH Ha JiBa roja o0ydeHus 1o 1 4. B HeJelo.

Kypc nenutcs Ha nBe yacTu: opraHudeckyro XumMuio (34 1) u obmryro xumuro (34 q).

B crpykTypupoBaHHM Kypca OpPraHMYeCKOM XMMHUHU aBTOPbI MCXOAWUIH U3 UICH PA3BUTHUS ydalllUXCS
Henpo(UIBHBIX KJIACCOB cpeAcTBaMH ydeOHOro mpeamera. C 1eNbl0 yCUJICHHS POJIM JEAYKLIUU B OOy4yeHUH
XMMHHM BHayalle JAIOTCS KpPaTKHE TEOPETHUYECKHUE CBEIECHUSI O CTPOCHUH, KIAcCHU(pHUKAIMU, HOMEHKIIAType
OpPraHMYECKUX BEIEeCTB, 0COOCHHOCTSIX PEAKIINI C UX y4aCTHEM.

ChopmupoBanHble TaKUM 00pa3oM TEOPETUYECKUE 3HAHMS 3aT€M Pa3BUBAIOTCA Ha (PAKTOJIOTHYECKOM
MaTepuane Mpu pacCMOTPEHUH KJIACCOB OPraHMYeCKUX COSANMHEHUI. B cBOIO o4yepeb, Takoi MoaX0 1 TO3BOJISET
U TIy0)Ke U3YYUTh CaMHU KJIacChl OpPraHu4eckuX coequHeHHuil. OCHOBHBIM KpUTEpHEM OTOOpa (haKTUYECKOTO
MaTepuanga Kypca OpraHHYeCKOW XMMHUU SIBIISETCS UAes IeNierojiaraHus, T. €. OTBEeTa Ha PE30HHBIA BOIMPOC
yUEHHUKa: «A 3aueM MHe, He XUMHKY, 3T0 HYXHO0?». Ta ke umes o Beaylleil pojau TEOPETHUYECKUX 3HAHUU B
Ipoliecce MO3HAHUS MUpPa BEIECTB M peaKkuii cTajga OCHOBHOM Il KOHCTPYHPOBaHUs Kypca oOmel xumuu. Ha
OCHOBE E€IUHBIX TOHATUH, 3aKOHOB U TEOPUN XHMHUU Yy CTapIICKIACCHUKOB (POPMHUPYETCS LIETOCTHOE
MIpPEJICTaBJICHUE 0 XUMUYECKOH HayKe, O e BKJIa/ie B eMHYI0 €CTECTBEHHOHAYYHYIO KapTUHY MHUpA.

COAEPXAHUE KYPCA XMMHU B 10 KJITACCE
Brenenne
MeTtons HaydYHOTO IIO3HaH M A Habmozaenue, npeanonoxenue, runoresa. [louck
3aKkOHOMepHOcTel. HayuHbIl skcriepuMeHT. BoiBos.
JemoncTpanuu. BuneopparMeHTsl, craiiipl ¢ n300paXeHUSIMU XUMUYECKOM 1a0opaTopuu, MpoBeACHUS

XUMHUYCCKOT'O SKCIICPUMCHTA.

Tema 1. Teopusi cTpoeHHsI OPraHUYECKUX COeTMHEHU I



Teopuss CTpoeHUS OpPraHUYECKHUX COEJUHEHHU N [Ipeamer opraHnuecKoi XUMUH.
MecTto 1 3HaueHME OPraHUYECKOM XUMUU B CUCTEME €CTECTBEHHBIX HayK. BalleHTHOCTb. XMMUYECKOE CTPOEHUE.
OcCHOBHBIE TOJIOKEHUSI TEOPUHM CTPOEHUSI OPraHUYECKUX COCIAUHEHHU. Venepoomsiii ckenem opeanuueckoi
monexyavl. Kpamnocms xumuueckoii cesazu. YIsomepus 1 U30Mepsbl.

Hemoncrpanun. [lnaBnenue, oOyriMBaHWE W TOPEHHWE OPTraHMYECKUX BEHIECTB. MoJenu MOJEKYI
MPEICTaBUTENEN PA3IMYHBIX KJIACCOB OPraHUYECKUX COEAUHEHHUI.

JladopaTopuble onbIThl. 1. OmnpeneneHue 3IEMEHTHOTO COCTaBa OPraHUYECKUX COCAMHEHHUH. 2.
N3roroBnenue Mojienei MOJIEKY OPraHUYECKUX COECTMHEHUN.

Tema 2. Yr.nenoz(oponbl U UX IPUPOIAHBIEC HCTOYHHUKHA

A 1 x a H bl [IpupoaHbIii Ta3, €r0 COCTaB M MPUMEHEHHE KaK HCTOYHHKA YHEPTUN U XUMHYECKOTO CHIPHSI.
['oMonornueckuii psaa npeneabHbIX YriaeBoAopoaoB. M3omepuss 1 HOMEHKIAaTypa ajlkaHOB. MeTaH U 3TaH Kak
npeacTaBuTeNM akaHoB. CBOWCTBa (TOpEeHUE, peaKklluy 3aMeleHus, TUPOIu3, neruapupoanue). [[pumenenue.
Kpexune u usomepuzayus ankanos. Ankunvhele paoukanvl. Mexanusm c60000HOPAOUKATILHO20 2AN02EHUPOBANUSL
ANKAHo8.

A 1 x e H bl. DTWIEH Kak MpeJCcTaBUTeNb ajakeHoB. llonmydeHue s3TuieHa B MNPOMBIIUIEHHOCTH
(merumpupoBaHme dTaHa) W B Jaboparopum (Aeruaparamus 3TaHoja). CBoiicTBa (ropeHue, OpOMHUpPOBAHUE,
ruapaTanus, noJuMepusanus, okuciaeHue pactBopoM KMnQO4) u npumenenue stuniena. [onuastunen. [lponunen.
Cmepeopezynsapnocmo noaumepa. OCHOBHbIE TMOHSATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX coeluHeHui. Peaxiun
MOJIMMEPHU3aLIH.

Il u e H bI. Byraguen m W30MpeH Kak MPEICTABUTETW JUEHOB. Peakiuu mpucoequHEeHus: C y9acTHeM
CONPSDKCHHBIX  JAWEHOB  (OpoMHUpOBaHHWE, TIOJUMEPHU3ANMS,  2UOPO2AN02eHUPOBaHUe,  2UOPUPOBAHUE).
HarypanbHblii © CHHTETHYECKUH Kaydyykd. Pe3uHa.

A 1K ¥ H bl. AUETHIEH KaK Mpe/ICTaBUuTeNb ankuHoB. [lonydyenue aneruiaeHa KapOUAHBIM U METaHOBBIM
cniocobamu. [lonyuenue xapouda kanvyus. CBoricTBa (ropeHre, OpOMUPOBAHUE, TUAPATALINS, TPUMEPU3AIUS) U
MIPUMEHEHHE alleTHIICHA.

A p e H . benszon kak npeacraButenb apeHoB. CospemenHvle npedcmasieHus o Cmpoenuu 6eH30.a.
CpoiicTBa 6eH30J1a (TOpeHre, HUTPOBaHKUE, OPOMHUPOBAHKE) M €T0 IPUMEHEHUE.

HedTtr m cmocoO6b ee mnepepabortku CocraB Hedru. [lepepaboTka HEDTH: MEeperoHka
U KpeKuHr. Pugopmune Huskocopmuuix Heghmenpooykmos. Ilonsmue 06 oxkmanogom yucie.

JemoncTpanuu. ['openue merana, sTuieHa, aneruiieHa. OTHOLIEHHWE METaHa, 3TUJICHA, alleTUJICHA U
OeH30Jla K pacTBOpaM IepMaHraHaTa Kaiausi u OpomHoit Boje. [losyueHue sTuiieHa peakuuen Ieruaparanuu
3TaHOJA, aleTHJIeHAa — TUIPOIM30M KapOuja kambius. PasnokeHue kaydyka MpH HarpeBaHUU, UCIBITAHUE
MIPOJIYKTOB pa3jioKeHUs Ha HempenenbHocTh. Komekius o0pa3ioB HeTu 1 HehTEnPOIyKTOB.

JlabopaTopublie onbIThl. 3. OOHapyXeHHe HeMpeaeNbHbIX COSAMHEHNUN B KUAKUX He(QTenpoayKTax. 4.
[Tomyuenue u cBoiicTBa anetuieHa. 5. O3nakomieHue ¢ Kojutekiueit «HegTb 1 mpoIyKThl ee mepepadboTKm.

Tema 3. Kuciiopoacoaepskamme opranudeckie coe{nHeHus

C mu p T bl. MeTaHOJ U 3TaHOJ KaK MPEACTaBUTEIM MPEAETbHBIX OJHOATOMHBIX cUpTOB. CBOMCTBA
sTaHoJa (TOpeHue, OKUCIeHUEe B allbJieru, aeruapatanus). [lomydenue (OposkeHHEM TIIOKO3bl U THApaTalueit
STUJICHA) U MPUMEHEHUE 3TaHOJa. DTUICHIJIMKOJIb. [ IMIIepUH Kak ellle OJUH MPeJICTaBUTEIb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiiys Ha MHOTOATOMHBIE CITUPTHI.

@ e = o 1. [lonyuenue peHona u3 kaMmeHHoro yriisi. KamMeHHBbIH yronis u ero ucnosib3oBanue. KokcoBanue
KaMEHHOTO YIJisl, Ba)KHEHIINE MPOIYKTHl KOKCOXMMHYECKOTO IMPOM3BOJACTBA. B3anMHOe BiIMsSHHE aTOMOB B
MoJieKyse ¢eHoa (B3auMoAeHCTBHE ¢ OPOMHOM BOJOM M rMApOKcHIOM HaTpus). [lonyyeHue u nmpumeHeHue
¢beHona.

Anbaeru bl Gopmanbaerua U aleTagbAeru/l Kak MpeaCTaBUTENN albAeTHIOB. [lonamue o KemoHax.
CBoiicTBa (peakuus OKHCICHUS B KHCIOTY M BOCCTAHOBICHHMS B CHHPT, PEAKIUs MOJUKOHICHCAINH
¢dopmanpneruna ¢ Qenosom). IlomydeHue (OKUCIEHHEM CIUPTOB) M IMpHUMEHEHHE (opMalbAeruia Hu
aueranbaeruaa. GexonodopmanbaeruIHble IaCTMACChl. 1 epMoniacmuyHoCms U mepMopeakmueHOCmb.



KapOoHOBB € KHUCIIOTBHL YKCyCHas KACIOTA KaK MPEICTABUTEIb MPEACTbHBIX 0JHOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBOWCTBA YKCYCHOW KHCIIOTHI (B3aMMOJCHCTBHE C METajUlaMH, OKCHJIAMH METaJUIOB,
THJIPOKCUIAMHU METAJUIOB U COJISIMM; peakuus stepudukanun). [I[puMeneHne ykCyCHON KUCIIOTHI.

Cnoxusle 3¢ups u X HuDp bl. CloxHbIE 3PUPHl KaK MPOJYKTHl B3aUMOACHCTBHS KUCIOT CO
cupTaMu. 3HAYEHUE CIIOKHBIX 3(UPOB B MPUPOJAE U KU3HH yelloBeka. Omoenvhbie npeocmasument KUCIOm
UHO20 CMPOEHUSL: OJICUHOBASL, TUHONEBAsL, TUHOTICHOBASL, AKPULOBAs, ujasenesas, Oensotinas. JKUpbl Kak CI0XKHBIE
3UpHI TIMIEPUHA U )KUPHBIX KapOOHOBBIX KHCIOT. PacTuTenbHble W KUBOTHBIE JKUPBI, UX cocTaB. [ 'uuponms3
WU OMBbUICHHE XHUPOB. Mbuna. Cunmemuueckue morowue cpeocmea (CMC). Ilpumenenune xupoB. 3amena
HCUPOE 68 MEXHUKE HENUUJEEbIM CLIDbEM.

Y raeso abl [lousarue 06 yriaeBonax. I'roko3a kak mpeacTaBuTesb MOHOcaxapuoB. [loHsTre o
JBOMCTBEHHOM (YHKIIMM OpPraHUYECKOTO COEIMHEHHS Ha IpUMEpPE CBOMCTB TIJIIOKO3bl Kak alpJeruja u
MHOTOAaTOMHOTO CHUpPTa — aJlbJerujocnupra. bpoxeHue TriaoKko3bl. 3HAYeHHE U IPHUMEHEHHUE TJIIOKO3BI.
@pykmo3sa kak uzomep enoxoswvl. Caxaposa Kak NpeJCTaBUTENb AUcaxapuioB. [Ipouzeoocmeo caxapa. Kpaxman
U 11eJUTI0JI03a KaK MPEeCTaBUTENH MosincaxapuaoB. CpaBHEHHE UX CBOMCTB M OHoJorudeckas posib. [lpumenenue
ATUX MOJINCAXaPUIOB.

Jemoncrpanun. Okucienue cnupra B anpaeru]. KauecTBeHHble peakiiuu Ha MHOTOAQTOMHBIE CITUPTHI.
Komnexkuust «Kamennsiii yronb». Kojuekius nmpoaykKTOB KOKCOXMMHYECKOIO MPOu3BOACTBa. PacTBopuMOCTh
(deHosa B BoJie mpH OOBIYHOI Temmeparype W mpuHarpeBaHuu. KauecTBeHHble peakiuu Ha ¢eHon. Peakuus
cepeOpsHOro 3epkajia aabAETUIOB U TNIOKO3bl. OKHCIEHHE ajbJAETHAOB U TJIIOKO3bl B KHCJIOTY C HOMOIIbIO
ruapokcuaa meau (II). Kauectsennas peakuust Ha kpaxmain. Komnekuus s3gupabix macen. Komnekuus miactmacc
1 uzzienuii u3 Hux. Kosiekuust HCKyCCTBEHHBIX BOJIOKOH U U3JENIUN U3 HUX.

JlabopaTopuble ombIThbl. 6. CBoiicTBa 3THiIOBOro cnupta. 7. CBolicTBa riuuepuHa. 8. CpoiicTBa
dbopmanpaeruna. 9. CpoiictBa ykcycHou kucioTel. 10. CBolicTBa >kupoB. 11. CpaBHEHHE CBOWCTB pacTBOPOB
MbLJIa U CTUPAJIBHOTO Mopomika. 12. CoiicTBa rioko3bl. 13. CBolicTBa Kpaxmalia.

Tema 4. A3oTcoaep:kaiue OpraHudecKue coeMHeHM s

A M u H bl. MeTuaMiH Kak NMpeAcTaBUTENb aTu(paTHYECKUX aMUHOB U aHWJIMH — KaK apOMaTHYECKUX.
OCHOBHOCTb AMHMHOB B CPAaBHGHHH C OCHOBHBIMH CBOMCTBAMH aMMHaKa. AHHIMH M €ro CBOWCTBA
(B3aMMOJICCTBHE C COJISHOM KHCJIOTOM M OpOMHOM BOJIOW). B3zaumuoe 6nusiHue amomos 6 MONEeK)Iax
opeanuyeckux coeourenull Ha npumepe anunruna. Ionydaenne anmmna o peakiuu H. H. 3unnna. [Ipumenenue
aHWJIMHA.

AMUHOKHUCIOTBHL [JIMIKMH U aNaHUH KaK NPEACTABUTEIN NPUPOJAHBIX aMUHOKHUCIOT. CBoiCcTBa
AMUHOKHCIIOT KaKk aM(pOTEpPHBIX OPraHUYECKUX COEAWHEHUN (B3aUMOJICHCTBUE CO IIENOYaMU M KHCIOTAMH).
Ocobennocmu  ouccoyuayuu amuHOKUCIOM 8 BO0OHbIX pacmeopax. bunonapuvie uownsi. OOpa3zoBaHue
MOJMIENTUAOB. AMUHOKAIIPOHOBAsI KUCJIOTa Kak IPEICTABUTENIb CUHTETUYECKUX aMUHOKHUCIOT. [loHsATHE O
CUHTETHYECKUX BOJIOKHAX Ha TNpUMEpe KalpoHa. AMUHOKUCIOMbL 6 npupoode, Ux OUOI02UYECKds pPOIb.
Hezamenumvie amunokuciomai.

b e 1 x u. benku xak momunentunsl. CTpykTypa OenkoBbIx Moliekyn. CBoiicTBa OenkoB (TOpeHue,
TUIPOJIU3, IIBETHBIC peakinu). buonorunueckas poyb OENKOB.

HykxneuHnoBbB € KHUCIO T bl. HyKIeMHOBbIE KUCIOTH KAaK MOJUHYKICOTHABI. CTpoeHue
nykneoruaa. PHK u JIHK B cpaBHenun. VX ponp B XpaHeHUM M Mepefaye HACIEICTBEHHOM MH(pOpMaluu.
Ionsamue o 2eHHOU UHIICEHepUU U OUOMEXHOTOSUMU.

'eneTnueckas CBsSI3b MEXAY KJIaccaMHM OPraHUYECKHUX COCEJIUHEHHU
. [loHsiTHE O reHeTHYECKOM CBA3M U T€HETUUECKUX Psiaax.

JemoncTrpaumnu. B3anMonelicTBue aMMuaka M aHWIMHA C COJIIHOM KuciaoToW. Peakuus anunvHa ¢
OpoMHOIi BoJ10#. JlokazaTreahcTBO HAMMYUS (DYHKIIMOHAIBHBIX TPYIII B paCTBOPaX aMHHOKHCIIOT. PacTBopeHue u
ocaxaeHue 6enkoB. [[BeTHbIe peakiiuu O6enkoB. ['opeHre NTHYBEro nepa u MepCcTIHOW HUTH. MoJielTb MOJIEKYJIbI
JIHK. [Tepexoabl: 3TaHON — ATUIIEH — STUJICHIIHUKOIB — ATHIEHTUKOIAT Menu (II); aTanon — sTaHans — 3TaHOBas
KHCJIOTA.

JlaGopaTopHsle onbIThl. 14. CBolicTBa OENKOB.



IIpakTnyeckas padora Ne 1. PeneHne SKCriepruMEHTAIBHBIX 337124 M0 WACHTU(DUKAIIMA OPraHUIeCKUX
COEIMHEHUI.

Tema 5. Xumud u ;Ku3Hb

buonozuuecku akmuenvle sewjecmea

® e pw™me HT b OepMeHTH Kak OMOJOrHYECKHE KaTaau3aTopsl OenkoBod mpuponsl. Ilonstae o pH
cpenpl. OCOOCHHOCTH CTPOCHHS M CBOMCTB (CEIEKTHBHOCTh M 3()(HEKTHBHOCTH, 3aBUCUMOCTH JCUCTBHS OT
Temmneparypbl U pH cpenbl pactBopa) epMEHTOB MO0 CPaBHEHHUIO C HEOPTAHUYECKUMU Karaiu3atopamu. Posb
(epMEHTOB B KHU3HEACITCILHOCTH KUBBIX OPraHU3MOB U TIPOU3BOJICTBE.

B urtawmu H b [loHsTne o BUTaMuHAX. Buabl BUTaMHHHOUW HemoctaTtoyHOcTH. Kiaccmdukarus
BUTaMUHOB. Butamun C Kak MmpejcTaBuTENb BOJAOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A Kak MPEICTaBUTEIb
KUPOPACTBOPUMBIX BUTAMHUHOB. I 0 p M 0 H bI. [loHATHE O TOPMOHAX KaK OMOJOTHYECKH aKTUBHBIX BEIIECTBAX,
BBITIOJTHSIOITUX SHIOKPUHHYIO PETYIISAIHIO KU3HEIEATeTbHOCTH OpraHu3MoB. BakHeiine cBoicTBa TOpMOHOB:
BBICOKast (U3HOJIOTUYECKAass aKTUBHOCTh, JUCTAHIIMOHHOE JEHCTBUE, OBICTPOE pa3pylIieHHEe B TKaHSX.
OTtnenbHBIE MTPEeICTaBUTENN TOPMOHOB: UHCYIIMH U aapeHanuH. [Ipodunaktuka caxaproro nuadera. [louamue o
CMEePOUOHBIX 20PMOHAX HA NPUMepe No108blX 20MOH08. J1 e K a p ¢ T B a. JIekapCcTBEHHAass XUMUS: OT ITPOXUMUU U
(hapmakoTepanuu 10 XuMUOTepanuu. AHTHOMOTHUKH U nucOakTepro3. Hapkotuueckue BemecTBa. Hapkomanus,
60pnba ¢ Hell u nmpoduIaKkTUKa.

Hckyccmeennvle u cunmemuyeckue op2aHuiecKue coeOuHeHus

[ITmacTMacce uw BOJOKH a. [lomumepusarus U MOTUKOHEHCAIMS KaK CIIOCOOBI TOTy4eHUS
CUHTETUYECKUX BBICOKOMOJIEKYNISAPHBIX coeAuHeHUU. [lonyueHne HCKYCCTBEHHBIX BBICOKOMOJIEKYISIPHBIX
COCTMHCHUN XMMHYECKON MoAM(PUKANKMEH NPUPOAHBIX MoauMepoB. CTpoeHHe IMOJIUMEPOB: JIMHEHHOE,
MpOCTpaHCTBEHHOE, ceTdaroe. [loHaTrne o miuactmaccax. TepMoruiacTUUHbIE U TEPMOPEAKTHUBHBIE MOJIMMEPHI.
OTtnenbHBIE MPEACTABUTENN CHHTETHUECKHUX U HCKYCCTBEHHBIX MOJUMEPOB: (PeHOI0(POopMabIeTuIHbIE CMOJIBI,
MOJIMBUHUIIXJIOpUA, TeduioH, uemtyaouna. Ilonstue o xumuyeckux BosiokHax. HaTypanibHble, CHHTETUUECKUE U
UCKYyCCTBEHHbIE BOJIOKHa. Kiaccudukamusi v OTIeNbHbIE MPEICTABUTENIN XUMUYECKHUX BOJIOKOH: alleTaTHOE
(TpuameTaTHBIA IIENK) M BUCKO3HOE BOJOKHA, BUHWIXIOPUOHblE (XI0pUH), NOAUHUMPUILHbIE (HUMPOH),
noauamuousie (Kanpou, Hatllon), noausguptsle (1a6can).

Pemenue 3amauy mo opraHmuyeckoid Xu™uHu Pemenue 3agad Ha BbIBOA POPMYIIbI
OpraHMYECKUX BEILECTB IO MPOJyKTaM CTOPAHUsI U MAaCCOBBIM JIOJISIM JIEMEHTOB.

Jemoncrpanuu. Kosiekius miactMace, CUHTETHYECKUX BOJIOKOH M W3Jenuii u3 Hux. PasznoxkeHue
MEepPOKCHIa BOJOPOJAa C MOMOIIBIO MPHUPOJHBIX OOBEKTOB, COJAEpXKAIIMUX Karanasy (Chlpoe Msica, ChIPOU
kaptodens). Komnekius CMC, conmepxkamux sH3uMbI. McnbiTanue cpensl pactBopa CMC uHIUKAaTOpHOM
Oymaroi. Kounekiuss BUTaMUHHBIX MpenaparoB. VcmblTaHue cpeabl pacTBOpa acKOPOMHOBOW KHCIOTHI
UHIUKATOpHOU Oymaroii. McnpiTaHue anTeyHoro npenapara MHCYJIMHA Ha OEIoK.

JlabopaTopHble onbITHI. 15. 3HaKOMCTBO B 00pa3aMu IIaCTMAcC, BOJIOKOH U Kay4yKOB.

IIpakTnyeckas padora Ne 2. Pacnio3HaBaHue I1acTMAacC M BOJIOKOH.

JIMYHOCTHBIE, METAIIPEJMETHBIE U ITPEJJMETHbIE PE3YJIbTATbI
OCBOEHUMA COAEPXXKAHUA KYPCA

JleaTenbHOCTh YUUTeNsl B 00y4eHUH XUMHUH B CpeHel (IOJHOM) HIKoJie JIOJKHA ObITh HalpaBieHa Ha
JOCTIKEHUE 00YUJarOIUMUCS CIEAYIOIUX JIUYHOCHIHBIX Pe3YIbMamog:

1) B yennocmmuo-opuenmayuontoii cgpepe — 4yBCTBO TOPJOCTU 32 POCCUHCKYIO XMMHMYECKYIO HaYKY,
Ir'yMaHHM3M, OTHOILLIEHHE K TPy, LIeNIeyCTPEMIICHHOCTb;

2) B mpyoosoii cghepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JanbHeiIIeld oOpa3oBaTeNbHON U
npoheccuOHATbHON TPACKTOPHH;

3) B nosumasamenvhou (KOZHUMUBHOU, UHMENLIEKMYAlbHOU) cgepe — YMEHHE YIPaBIATH CBOCH



[103HABATEIbHOMN AEATEIbHOCTBIO.

Memanpeomemnuvimu pe3ynvmamamu OCBOCHUS BBIIIYCKHUKAMU OCHOBHOM HIKOJIBI IPOIPAMMBI 10
XUMHWH SIBIISTFOTCSI:

1) uconp3oBaHNe YMEHUHN U HABBIKOB Pa3JIMYHBIX BUJIOB MIO3HABATEIHLHON JIEATEIHBHOCTH, IPUMECHEHUN
OCHOBHBIX METOJIOB TO3HaHMUA (CHCTEMHO-WH(POPMAIMOHHBIM aHAIN3, MOJEIUPOBAHUE) [UIA H3YYCHHS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH JEHCTBUTEIBLHOCTH;

2) WCMOJb30BaHUE OCHOBHBIX HMHTEJUIEKTYAIbHBIX OIepamnuil: (GopMyIMpOBaHHWE TUIOTE3, aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHE, CHCTEMAaTu3alus, BBISBICHWE HPUUYMHHO-CIEACTBEHHBIX CBSA3€H, IMOMCK
aHaJIOTOB;

3) yMeHue TeHepupoBaTh UAEU U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE JUISl UX pealu3aluy;

4) yMeHHWe OIpeneNsiTh LEeTH W 3aJadd JeATEIIbHOCTH, BBIOMpATh CPEICTBA peau3aliy Lend U
MPUMEHSTHh X HA MMPAKTUKE;

5) WCIONB30BaHWE PA3NMYHBIX WCTOYHUKOB ISl MOJYYCHUS XUMHYECKOW WH(OpMAIUU, MOHWMAHUE
3aBUCHUMOCTH COJepkKaHUs U (POPMBI IPEJICTaBICHUS HH(OPMALIMK OT eI KOMMYHHUKAIIUY U ajjpecaTa.

B obnactu nmpeomemmuwix pesynvmamoeé n3ydeHue XMMUU TPEIOCTABISAET YYEHHUKY BO3MOXKHOCTh Ha
CTYIIEHH CpeHero (MOJTHOTO) 0011ero 00pa3oBaHusl HAYUYUTHCS

Ha 02a30BOM ypOBHe

1) B noznasamenvroti cghepe

a) TaBaTh ONpeACTICHUS H3yICHHBIM TTOHSITHSIM;

0) omUCHIBaTh JEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO MPOBEAECHHBIE 3KCIIEPUMEHTHI, UCHOIb3YS s
3TOTO €CTECTBEHHBIN (PYCCKH, pOIHOI) A3bIK U S3bIK XUMUU;

B) OIMMCBIBATh W pa3iuyYaTh H3YYCHHBIC KJIACCHI HEOPraHWYECKHX W OPTaHWYECKUX COCTUHCHHH,
XUMHYECKUE PEAKIIHH;

T') KJIacCU(UIIUPOBATh U3YUCHHBIC OOBEKTHI U SBJIICHHUS;

1) HaAOIIOaTh AEMOHCTPUPYEMBbIE U CAaMOCTOSITENIbHO IMPOBOAMMBIE OTBITHL, XUMHYECKHE pPEaKIIHH,
MPOTEKAIOIIKE B IPUPOJIE U B OBITY;

€) JenaTh BBIBOJBI M YMO3AKIIIOUEHUS W3 HAOMIOAEHUN, M3YYEHHBIX XUMHUYECKHX 3aKOHOMEpPHOCTEH,
MIPOTrHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMH U3y4YECHHBIX;

) CTPYKTYpUPOBaTh U3yUCHHBIN MaTepua,

3) HHTEPIPETHUPOBATH XUMUUECKYIO HH(OPMALIHIO, TOJIYYEHHYIO U3 APYTUX UCTOYHUKOB;

M) OIHUCHIBATh CTPOCHHE aToMOB 3jeMeHTOB [?IV mepuona ¢ MCHOIB30BaHUEM SJIEKTPOHHBIX
KOH(UTrypaluii aToMOB;

K) MOJENUPOBATh CTPOCHUE MPOCTEHIINX MOJEKYd HEOPraHMYeCKHX U OPraHMYeCKHUX BEIIECTB,
KpPHUCTAIJIOB;

2) B YeHHOCMHO-OPUEHMAYUOHHOU chepe. aHATTU3UPOBATH U OIICHUBATH MOCIEICTBUS Ui OKPYKAIOIIeH
cpelbl OBITOBOM U MPOU3BOJICTBEHHON JESITEFHOCTH YeNIOBEKa, CBI3aHHOM ¢ MepepaOdO0TKOM BEIIECTB;

3) B mpyoosoti cghepe: MIPOBOIUTh XUMHUYECKHUM SKCIIEPUMEHT;

4) B cgpepe puzuueckoll Kynbmypsi: 0Ka3blBaTh NEPBYIO MOMOIL MPU OTPABIEHUIX, 05KOTaX M JAPYTUX
TpaBMax, CBS3aHHBIX C BEIIECTBAMHU U JTa0OPATOPHBIM 000PYAOBAHUEM.

Y4yeOHO-TEMATHUYECKUH TJIaH

KoanuecTBo B ToMm umncie,
Pazpnen Tema
9aCc0B KOHTP. pao.
®a3a 3anycka (COBMeCTHOe NIPOCKTHPOBAHME U TVIAaHMPOBaHUEe y4eOHOIro roaa)
I Beenenue 1
11 Teopust CTpoeHUsI OPraHUYECKUX COCAUHEHUM 4

da3a NOCTAHOBKH M PeLICHUs] CHCTEMbI Y4eOHBIX 32124

I Y TI1eBOJOPO/IBI U UX MPUPOJHBIE HICTOUHUKH 8 1

v Kucnopoaconep:kaiiue opraHU4ecKue COSAUHEHUS 10

\4 A30TcoAepKaIlle OrPaHUUYECKUE COCTUHEHUS 7




PejgexcuBHas ¢aza

VI XUMUS U )KU3HL. bronornuecky akTUBHBIC BElllECTBA 2
VII cKycCTBEHHBIE U CUHTETUYECKUE OPraHUYECKUE COCIUHEHUS 2 1
Peseps
Hroro 34 5
KajengapHo-remaruuyeckuii miaH. 10 kiacc. ba3oBblii ypoBeHb
OCHOBHOE XapaKTepHCTHKa
OCHOBHBIX BU/10B
coJep;KaHue Tun Ilo3naBarenbnble | PeryasTuBHbl | Kommy
Ne | Tema ypoka JesITeIbHOCTH
TeMbl, TEPMUHBI | YpPOKa N YV e YV BHBI(
(npenMeTHBIA
U NNOHATUHA
pe3yJbTar)
Beenenue
1 [Ipenmer Omnpenenenue BBoaHbIi | 3HaKOMATCA C MOHATHAMU Co37a10T CTPYKTYpY Cocrasstor wad | C gocrat
OpraHUYecKoi OpPraHUYECKON XUMHU | YPOK Op2aHUYeCKdas XUMusl, B3aUMOCBsI3€H u MIOJHOTOY
XUMHUH KaK HayKH. npupooHble, UCKYCCmBeHHble | CMBICIOBBIX €IMHUIL TOCJIE/I0BATENIBHOC | TOYHOCTh
OcobeHHoCTH U cunmemuueckue tekcra. CTposT Tb JCHCTBHI. BBIPaXKAIC
OpraH4ecKuX opeanuyecKue coeouHeHus. JIOTHYECKUE LeH CaMOCTOSITENIBHO | MBICIIH B
BEIIECTB, UX OTIHYUC INonumarotr 0cOOEHHOCTH, paccyxaeHui bopmynupyror COOTBETC!
OT HEOPraHUYECKHUX. XapaKTepU3yolye MO3HABATEIbHYIO | 3a/a4aMy
I'pynmsl npupoAHbIX, OpraHU4ecKUe COSIUHEHUS LeJIb ¥ CTPOSIT YCIIOBHSIV
HCKYCCTBEHHBIX U JIHCTBUS B KOMMYHH
CHHTETHYECKUX COOTBETCTBHH C [Tnanupy;
coenuHeHuit. Kpatkue Hel CIIOCOOBI
CBEZIICHUS 00 yYCHBIX,
PpaboThI KOTOPBIX
HaHECI yziap 1o
TEOPUH BUTAIU3MA
Crpoenne u kiaccupuKanus OPraHuyecKnx coeqnHeHnii. Peakuum B oprannyeckoii XuMmun
2 Teopus OcHoBHbIE KomOuHu | 3HaKOMSTCS C OCHOBHBIMH Ymeror BEIOHpaTh CnnuaroT cBoi Ymeror (1
XUMHUYECKOrO MOJIOKEHUSI TEOPUU poBanHbl | monoxkeHusmu TXC CMBICIIOBBIE €MHULIBI croco0 IeHCTBUsI C | Pa3BUBAK
CTPOEHUS XUMHYECKOTO 1 ypok Byrneposa. [Tornmator TEKCTa U YCTAaHABIUBATH | STAJIOHOM. CIOCOOHO
OpPTraHUYECKHX crpoenust (TXC) 3Hayenue TXC B OTHOUIECHUS MEXIY HUMH. | Onpeaenstor Ha ce0s U
coeMHEHUH A. Byrneposa. COBPEMEHHOM XHUMHUH. Beiensitor 00001LICHHBIH | mOcienoBaTeIbHOC | B OpraHu:
M. Byrneposa BanentHOCTb. 3HAKOMSATCS C HOHATUSAMH CMBICT U (HOpPMaNbHYIO Tb COBMECTH
Wzomepus. 3HaueHue 20MO02, 20MONIO2UYECKULL CTPYKTYPY 3aJa4H. MPOMEXYTOUHBIX | AEUCTBHA
TEOPHU XMMHYECKOTO A0, usomepus. COCTaBIAIOT | YMEIOT 3aMEHSTh Lesel ¢ yuerom CIyLIaTh
CTPOCHHMS CTPYKTYpHBIE hOpPMYIIbI TEPMHUHBI KOHEYHOr'0 JPYT APy
OpraHu4ecKuX H30MEPOB MPEIOKEHHBIX onpe/eeHusIMU pe3ynbTaTa
COCZIMHEHHIT YIJIIEBOAOPOJIOB, A TAKKe
Byrneposa B HaXOJAT U30MEpBI CPEan
COBPEMEHHOMI HECKOJIBKUX CTPYKTYPHBIX
OpraHUYEeCKON U (dbopmyrn coenuHeHMI
0011IEl XUMUKA
3 Knaccuduxamms | Knaccudukanms Kom6uan | 3HakoMSTCS € MIPUHIUIIAME Beipenstor u Cocrapmsior ian | Berymaro
OpraH4ecKuX OpraHu4ecKuX pOBaHHBI | KiaccH(UKALMK MO (bopMyaupyOT u Y4aCTBYK
COCIIMHEHHUIT COCZIMHEHUIA: 1 ypok CTPOCHHUIO YTIIEPOIHOrO MIO3HABATENBHYIO LEIb. TMOCTIE/IOBATENBHOC | KOJUICKTH
a) M0 CTPOCHUIO ckeneTa M QyHKIMOHANBHBIM | OCYIIECTBISIOT HOUCK M | Th IEHUCTBHIL. o0cyxer
YIJIEPOIHOTO CKETIeTa: rpynmnaM Ha OCHOBE BBIJICIICHHUE Crassr yueOHYyIO mpobiem,
AIUKIIMYECKUE, HepBOHAYAIBEHOr0 0030pa HE00X0UMOi 3a/1auy Ha OCHOBE | BIIAJICTh
KapOOIMKINIECKHE, B OCHOBHBIX KJIACCOB napopmarmm. Ctpost COOTHECEHUS TOrO, | MOHOJIOTY
TOM UHCIIE apPEHEI; OPTaHNYECKUX COCIMHEHUH JIOTUYECKUEe LeTn 9TO y)K€ U3BECTHO | AUAJIOTHY
0) mo paccyxneHunit 1 YCBOGHO, 1 TOTO, | hopMamy




(YHKIIMOHATEHBIM 4TO €Ile COOTBETC!
IpyIIaM: CIIUPTHI, HEU3BECTHO rpamMmary
(heHoIBI, 23QUpEL, CHUHTaKCH
aJIbJeTU/Ibl, KETOHBL, HOpMaMu
KapOOHOBBIE KHCIIOTHI, SI3BIKA
aMUHBI;
B)
oM yHKIMOHATBEHBI
€: aMUHOKHCJIIOTBI,
yrieBopl. Ilonsarue o
reTepOLUKINYECKUX
COCAMHEHUSX
OCHOBEI IIpaBuna Kom6unn | HaswiBaror m3ydaemble AHanMM3UpyoT 00BEKT, [Ipunumaror Ymeror
HOMEHKJIATypbl HOMEHKJIATypbl POBaHHBI | BEILECTBA II0 «TPUBHAIBHOWY» | BBLAENASA CYLLIECTBEHHbIE | [IO3HABATEIbHYIO | IPEICTaB.
OpPraHUYECKUX OpPraHUYECKUX # ypok HOMEHKJIaType U U HECYIIECTBEHHBIE LieJIb, COXPAHSIOT | KOHKPETH
COeIMHEHU I COeIMHEHU I HoMeHKnatype MIOITAK npu3Haku. CocTaBISIOT ee npu COLIEPIKAF
HIOITAK. [IeJIOE M3 YaCTEH, BBITIOJIHCHUM CcoOo0IIaTH
Onpenenenue CaMOCTOSITEIIBHO y4eOHBIX MUCbMEHE
Ha3BaHUU JIOCTpauBasi, BOCIIOJIHSSA neiicTBuil, YCTHOH ¢
OpPraHUYECKUX HEI0CTaroIHe peryaupyroT Becb | Ydyarcs It
COeMHEHUH Ha KOMITOHEHTBI MIPOLIECC UX KOHQIIHK
OCHOBaHUM UX BBITIOJIHEHUS U CUTYallUK
CTPYKTYPHBIX GOpMyIT YETKO BBITNOJIHSAIOT | JIOTHYECK
TpeOOBaHUs paspemar
MO3HABATENBHON 3a7ady e
3a1a4u yCI0BUi
Peaxnun OCHOBHBIE THIIBI Kombunn | Omnpenenstor OpueHTHpyoTcsa 1 Cocrapnstor mnan | IposBist
OpPraHUYECKUX peaxiuit POBaHHbBI | IPUHAUIC)KHOCTD PEAKLIUH, BOCHPHUHHUMAIOT TEKCThI u TOTOBHOC
COeTMHEHNI OpraHM4ecKHX i ypok ypaBHEHHUE (cxema) KOTOPOH | XyIOKECTBEHHOTO, MOCTIEJOBATENBHOC | a/IeKBaTH
COETMHEHUH: peaKuu HPENIOKEHO, K TOMY UITH Hay4YHOTO, Tb AeiicTBHIL. pearupos
MIPUCOEANHEHHS, UHOMY THITy pEaKLUH B MyOJIMIIMCTHYECKOTO U Buocsar HYXIBI [I]
3aMeIleHHUs, OpraHNYeCcKON XUMUH o HLHAIBHO-IEI0BOI0 KOPPEKTUBBI U OKa3bIBaT
OTIIEIUIEHUS], PEaKLIUH cruneil. Beipenstor JIOTIOJTHEHUS] B 1 3MOIIHO
HM30MEPH3ALHH, KOJTMYECTBEHHBIE COCTaBJICHHBIE MOATEPK]
HUTPOBAHMUS, XapaKTePHCTHKU TUIAHBI napTHepa
MONUMEPH3aLHN. 00BEKTOB, 3a/IaHHbIC
3HaKOMCTBO C CIIOBaMH
TEpPMUHAMHY,
OTpaXKaIOIUMHU
criel UKy mporecca:
OKHCIICHHE,
BOCCTaHOBIJICHHE,
MTUPOJIN3, KPEKUHT,
MoNuMepH3alus 1
TIOJIUKOHICHCALIUSI
YriieBogopoasl
IIpuponusie IIpuponuslii u Ypok 3HAKOMSTCS C OCHOBHBIMHU Boiaensior u Crnnugatot cioco6 | [Tornmak
HCTOYHUKH TIOMYTHBIH ra3bl, UX U3yYeHUs | KOMIIOHEHTaMH PUPOTHOro | GopMymupyroT U pe3yIbTaT CBOMX | BO3MOXKH
YIJ1€BOJAOPOAOB. | COCTaB U HOBOT'O ra3a. HaspiBarot BakHelime | mpoGiiemy. JIEUCTBUH C pa3iuyHb
[IpupomnHslit u HCIIOb30BaHHE. MaTepuall | HalpaBleHHUs UCHOab30BaHus | CaMOCTOSTENEHO 3a7]aHHBIM 3peHus, H
TOMYTHBIN Hedrs, ee a He()TH: B Ka4ecTBe CO3/1aI0T AT OPHTMBI 3TaJOHOM, COBIAJAK
He(TSAHOMW raspl. | (hU3MUECKHE CBOWCTBA, SHEPreTUYECKOrO ChIPbS U JIESITENIbHOCTH TIPH 00HapY)KHMBAKOT cobcTBeH
Hedrs CIOCOOBI pa3esICHUS OCHOBBI XHUMHUYECKOTI'0 pelIeHny mpodiieM OTKJIOHCHUS U YMmeror ¢
€e Ha COCTaBIISIONINE, cuHTe3a. OCyIMeCTBISIIOT TBOPYECKOTO U OTJINYHS OT CIIBIIIATD
HedTsHbIe Qpakimy, CaMOCTOSITEJIbHBIH TIONCK MOMCKOBOTO XapakTepa. 3TaJoHA

TEPMUUECKUI U
KaTaJIUTHICCKUA
KPEKUHT

XUMHYECKOU HH(OpMaImu ¢
UCIIOJIb30BaHUEM Pa3IMYHBIX

HUCTOYHUKOB

VYMerT BEIBOOUTH
CICACTBHS U3
MMETOIUXCS B YCIIOBUU
3aJa4M JaHHBIX




AJIKaHBI T'omonoruuecknii psy | KomOuam | 3HaKOMSATCS ¢ BaKHEHIITIMU Bribupator Brigenstor n AJIEKBaTE
QJIKAHOB: CTPOCHHE, POBAaHHBI | XMMHUYECKUMH HOHATHAMHU: 3HAKOBO-CHMBOJIMYECKHE | OCO3HAIOT TO, YTO | HCIIONB3Y
HOMEHKIIATypa, 1 ypok 2omonoz2usecKkuil pso, cpencTBa Juis YK€ YCBOCHO U UTO | PEUEBBIE
U30Mepus, NnPOCMPAHCMBEHHOe HOCTPOCHHS MOZIEITH. €IIIe TTOJICIKHUT JUTSL TUCK,
(bu3nyeckue cBoiCTBA. cmpoenue anKaHos. Be1paxaioT CTpyKkTypy YCBOGHHIO, apryMeHT
[omy4enue ankaHOB. HassiBaror npaBuna 3aJa4uy pa3HEIMU OCO3HAIOT CBOEH 10~
XuMuaeckne COCTaBJICHHS Ha3BaHUI CpencTBaMH. YMEIoT Ka4ecTBO U Unrepecy
CBOMCTBA. ankaHoB. HaspIBaloT ankaHel | 3aMEHATH TEPMUHBI YPOBEHB YY)KHUM M
[IpumeHeHue anKaHOB 10 MEXXTyHapOJHON OlpeIeIeHUSIMH YCBOCHWSI. BBICKa3bII
1 MX TIPOU3BOAHBIX HOMEHKJIAType. 3HAKOMSTCS C Cnuuaror cBoit

BOKHEHIINMH (YU3HIECKUMH croco0 AeHCTBYs C
Y XMMHUYECKUMH CBOHCTBAMH 9TaJIOHOM

MeTaHa KaK OCHOBHOT'O

MPEICTaBUTEIIS MTPEASIIBHBIX

YrIIEBOIOPOIOB

ATKeHbI I'omonormuecknii pan | IorckoB | 3HakoMsATCS ¢ MpaBUIIaMU Oco3HaHHO U CamocrositensHo | Berynaro
QJIKEHOB: CTPOCHHE, BIif ypOK | cOCTaBJIEHMS Ha3BaHHI MPOU3BOJIEHO CTPOSIT hopmymupyroT Y4YaCTBYK
HOMEHKJIaTypa, ankeHoB. Ha3pIBaloT ajikeHbl | pedyeBble BEICKA3BIBAHUS B | ITO3HABATENBHYIO | KOJUICKTH
H30MEpHS, O MEXyHapOJHON YCTHOM M MHCbMEHHOMN LEb U CTPOST obcyxzer
(u3nUeckue cBOMCTBA. HOMeHKaType. 3Hakomstcs ¢ | ¢popme. BeiaBurator u JIEUCTBUS B npodem,
[ony4yenue ankeHOB. BOKHEHIIUMHU (U3HUECKUMH | 0OOCHOBBIBAIOT COOTBETCTBUH C BIAJETh
XuMunueckue U XMMHUYECKUMHU CBOUCTBAMM | THIIOTE3bI, IPeIaraoT Hel MOHOJIOT'}
CBOIfCTBa. KaK OCHOBHOTI'O Croco0bI X IPOBEPKH. JT1aIor Uy
[IpumeHeHune ankeHoB NpeCTaBUTENS YcranaBnuBaroT bopmamu
U MX TIPOU3BOAHBIX. HETIPeeIbHBIX MPUYUHHO-CIIEACTBEHHBIE COOTBETC!
IonsATne o peakuusax yriaeBoznoponos. Haseiaror CBSI3H rpaMMary
JETONUMepH3aLin KaueCTBEHHbIE PEaKIMU Ha CHHTAKCH

KpaTHYIO CBS3b HOpMaMu
SI3bIKA

AJIKaqieHbl AJIKaJJeHBbl, UX Kom6unu | HaseiBator romonorudeckuii | AHaIH3HPYIOT OOBEKT, [Ipunumaror [IposiBisr
CTpPOEHHUE, POBaHHBI | pPsif AJIKQJAUEHOB. 3HAKOMSATCS | BBIJAENSS CYLIECTBEHHbIE | MO3HABATENbHYIO | TOTOBHOC
HOMEHKIIaTypa, i ypok C IIPaBUJIaMHU COCTaBJICHUS U HECYIIECTBEHHbIE LIeJIb, COXPAHAIOT | 00CYyKIet
H30MEpH, Ha3BaHUM aJIKa1EHOB. MPU3HAKU. ee npu Pa3HBIX T
(usmyecke cBOHCTBA. HazpiBarot ankaaueHs mo BoccranasnuBator BBITIOJIHEHUU 3peHus U
[onyaenue MEXIyHapOIHON MpPEIMETHYIO CUTYaluio, | y4eOHBIX o61eit (T
AJIKaMEHOB. HOMEHKIIaType.3HAKOMSATCS OIMCAHHYIO B 33/1a4e, neiicTBuil, MO3ULIUH.
OcHOBHbIE HAyYHBIE CO CBOICTBaMH Kay4yKa, yTeM peryaupyiot Becb | JlemoHCT]
uccnenosanus C. B. 00JIaCTH €ro NPUMEHEHHSL. nepedopMynupoBaHus, MIPOLIECC UX CIOCOOHO
JleGenena. OCyecTBISAIOT YIOPOIIEHHOT' O NepecKa3a | BBIIOJHEHUS U SMIIaTUH,
XuMuueckue CaMOCTOSITENIbHBIH TTOUCK TEKCTA, C BbIJICTICHUEM YETKO BBITIOJHAIOT | CTPEMIICH
CBOICTBA. XUMHUUYECKOH MHPOPMALIUK C | TOJIBKO CYIIECTBEHHOM TpeOGoBaHUs YCTaHaBI
HarypanbHslit n UCIIOBb30BaHUEM PA3IIMYHBIX | JUIS peIIeHHs 3aJaui M03HABATEIBHOI JIOBEpUTE
CHHTETHYECKUI HCTOYHHKOB uHbOpMAaIU 3a7aqu. OTHOIIIEH
Kkaydyk. Pe3una. CoCTaBJISIOT IJIaH | B3aHUMOIIC
CoBpemeHHas u
XUMHYeCcKast MIOCTIEJOBATENBHOC
KaydyKoBast Tb IEACTBUN
MIPOMBIIIIEHHOCTb.

Mapxku
CHHTETHYECKUX
KayJIyKOB, UX
CBOICTBA U

MIPUMEHEHHUE




10 | Anxusb Tl'omonoruueckuii pag | Ypok 3HaKOMSATCS C MpaBHIaMHI Beigenstor u CamocrositensHo | IposBrst
QJIKUHOB: CTPOCHHE, YCBOGHHMS | COCTABJIEHHS Ha3BaHHI thopmymupyroT hopmynmupyroT TOTOBHOC
HOMEHKIIATypa, HaBBIKOB | aJKWHOB. Ha3bIBaIOT aNKuHBI | TIO3HABATENBHYIO IIETb. MO3HABATEIBHYIO | a/JeKBaTH
H30MepHs, W YMEHHH | ITO MEXIyHapOIHOH ‘Ymerot BEIOHpaTh LIETb U CTPOSIT pearupos
(u3IyecKe CBOHCTRA. HOMEHKJIAType. 3HaKOMATCS | 00OOIIeHHBIE CTpaTernu | IeHCTBHS B HYXIBI [I]
[Nonydenue aqKHHOB. co criocobamu 00pa30BaHMs | PEUIeHHS 3aJauil. COOTBETCTBHH C OKa3bIBaT
XuMuaeckne CHI'Ma ¥ CHMBOJIOM, T. €. YcranaBnmuBaroT Hell. BrocsT 1 3MOIIHO
CBOMCTBA. T-CBsI3eH, BaKHEHIIINMH NPUYUHHO-CIIE/ICTBEHHBIE | KOPPEKTHUBHI U TIO/IEPK]
[IpumeHeHne aKMHOB (u3MYECKIMU U csi3u. Ctposit JIOTIOJTHEHUSI B rapTHepa
1 MX TIPOU3BOAHBIX XAMHYECKUMH CBOHCTBAMH JIOTHYECKUe LeTn COCTaBJICHHbIC CITyIIaTh

STHHA KaK OCHOBHOT'O paccyXIeHUH TUTAHBI ZIPYT Py
NPE/ICTaBUTEIIS] AJIKMHOB

11 ApeHsl CrpoeHne apeHoB. KomOuam | 3HakoMsATCS ¢ BaKHEHIIMMH | AHAIM3HPYIOT OOBEKT, BHaocsat Hntepecy
Homenxknatypa, POBaHHBI | (PU3WYECKUMH U BBIJIETISIS] CYIIIECTBEHHBIE | KOPPEKTHBHI U YY)KUM M
H30MepHs, 1 ypok XAUMHYECKUMH CBOHCTBAMH 1 HECYIIeCTBEHHEIE JIOTIOJTHEHUSI B BBICKa3bIE
¢bu3nueckue cBoiicTBa 0eH3011a KaK OCHOBHOT'O HPH3HAKH. crocob CBOMX AJlexBartk
OeHzomna u ero IPEJICTABUTEIIS APEHOB. CaMOCTOSTENIBHO JISHCTBHI B Cllydae | UCIOIb3Y
TOMOJIOTOB. Brinenstor rimaBHOE Tipu CO3/IAI0T AT OPHTMEI PpacxoXIeHUs pedeBbIe
INomyuenue apeHoB. paccMoTpenun GeH3ona B JIeSITEIEHOCTH TIPH JTaJIOHa, JUTSL TUCK
XuMuaeckne CPaBHEHHH C TPEAEITBHBIMU U | pEelIeHHH podiieM peabHOTO apryMeHT
CBOIfCTBa. HeTIpeIeTbHBIMI TBOPYECKOTO 1 TIEWCTBHUS U €T0 CBOEH 110~
Ipumenenue Genzona YIJII€BOAOPOJAMH, B3aUMHOE | TIOMCKOBOTO Xapakrepa MPOZLyKTa
U €r0 TOMOJIOTOB. BIIUSIHME aTOMOB B MOJIEKYJIE
Tonyon u ero
HUTPOIPOH3BO/HEIC

12 | OGoObmmenue u Pemenue 3amay u Ypox HaspiBaror nsyuaemslie Onpegemnstor ocHoBHYt0 | IlpenBocxumaror | YMeror c
CHCTeMaTH3alysl | BBIIIOJIHEHUE KOMIUIEKC | BEHIECTBA IO «TPHBHAIBHOW» | M BTOPOCTENICHHYIO BpPEMCHHEIE CIBIIIATH
3HAHMH 110 TeMe | ynpaskHeHHH HOTO HOMEHKJIAType U nHpopmarmro. XapaKTepUCTHKU npyra. Or
«YT1eBOOP OB npumeHeH | HomeHkiatype UFOITAK. Beipenstor u JIOCTHXKEHUS coZieprKar
» us CoCTaBIIsI0T CTPYKTYPHBIE (dhopMyaupyoT pe3ynbTaTa (Koraa | coBepllac

3HaHUi, (hopMyITBI OPraHU4EeCcKHUX npobaemy. CtposT Oyner JieiicTBui
YMEHUH, | COEIMHEHMH M X M30MEPOB. | JIOTHYECKHE LU pe3yabTat?). OPHEHTHU[
HaBBIKOB | 3amUCBIBAIOT PEAKLUH paccyxaeHuil. OrneHuBaroT MPEIMETE
METaHa, 9TaHa, TUIIEHa, CTpyKTYpUpYIOT 3HaHHUSI | JOCTUIHYTBIN €CKOH HJII
alleTWIeHa, OyrajieHa, pe3ynbTat JIeSITENbH
OeH3011a. 3HAIOT OCHOBHBIE
CIIOCOOBI HX MONYYEHHS 1
00JacTH UX MPUMEHEHUs!

13 Konrponbhas KontponbHas pabora | Ypok JleMOHCTpUpYIOT yMEHHE YcranaBnuBaot Oco3HaroT Ymeror
pabora Ne 1 mo 10 TEME: KOHTPOJIS, | ONpPEAEATh THIIbI MPUYUHHO-CIIEICTBEHHbIE | KAUeCTBO U MIPEe/ICTaB
TEeMe: «YT1eBOIOPOaB» OLEHKH U | XUMHYECKUX CBS3EH. cBs3u. Ctpost YpOBEHb KOHKPETH
«YTIeBOAOPOIBI KOppeKIHU | YBEPEeHHO MONb3YIOTCS JIOTUYECKUE LENn YCBOCHHSI. coziepKar
» Y 3HAaHUH | XMMHYECKOH TEPMUHOJIOTHEN | paccyxaeHui OLeHUBaIOT coo0miars

U CUMBOITUKOH JIOCTUTHYTBIN MTHCHMEHE
pe3yabTat YCTHOU (¢

KHC.]]OPOI[COI[EP)K&H.[I/IE OpraHuvyecKue CoeAMHECHUs




14 | Crmprsr CroupTsl, UX cTpoeHue, | Ypok 3HaKOMSTCS CO CTPOCHUEM, Omnpenernsttor ocHOBHYI0 | CraBsT yueOHYyIO Hcnone3y
KIIacCH(UKALIHS, H3Y4IEHHS | TOMOJIOTHIECKHMH psiIaMu U BTOPOCTETICHHYIO 3a7ady Ha OCHOBE | a/leKBaTH
HOMEHKIIATypa, HOBOTO CIIUPTOB Pa3JINYHBIX THMOB, | WH(OpPMAILHIO. COOTHECEHHS TOTO, | S3BIKOBBI
H30MepHs MaTepuala | OCHOBaMH HOMEHKJIATYpHI W3Bnekator YTO y)K€ U3BECTHO | AJISI OTOO]
(monoxenne a CIIUPTOB ¥ THIIAMHU N30MEPHU | HEOOXOIMMYIO 1 YCBOGHO, 1 TOTO, | CBOHX Y]
THPOKCHITBHBIX y HuX. CpaBHHBAIOT U nHpopmarmo u3 9TO eIe MBICIICH ¥
TPYIII, MEXKIIaccoBasi, 0000111a10T, XapaKTEepU3yIOT | MPOCIYIIAHHBIX TEKCTOB | HEH3BECTHO MOOYK/iel
YIIepOIHOTrO CBOMCTBA CIIUPTOB HA OCHOBE | pa3JIMYHBIX KAHPOB. [Nonnmax
cKeneta), hpusndeckue aHaJM3a CTPOSHUS MOJIEKY!l | YMeroT BeIOHpaTh BO3MOXKH
CBONCTBA. CIIUPTOB. 3HAKOMSTCS C 0000I1IeHHBIE CTPATEeruu pas3In4Hb
MesxMoneKysipHas OCHOBHBIMH CIIOCO0aMH pelIeHus 3aJa4n. Y MeIoT 3peHus, H
BOJIOPOJTHAST CBSI3b. MOJTyYeHHS ¥ IPUMEHEHUSIMU | 3aMEHSATh TEPMUHBI COBIIAJIAK
XuMuaeckue B)KHEWIIINX MPEACTaBUTENICH | OrpeneneHusIMH co0CTBeH
CBOIfCTBa CIIMPTOB. KJIacca CIIPTOB
[pocteie a¢upsr.

OtznenbHble
TIPEACTaBUTENN
CIIUPTOB M UX
3Hauenue. [lomyaenne
1 TIPIMEHEHNE
crimproB. [TonsTue o
MeXaHHU3Me
BO3/AEHCTBUS 3TaHONA
Ha OpraHM3M YeJoBeKa

15 ®deHon Crpoenue monexynsl | KomOunm | 3nakomsres ¢ BoccranapnmBator [Mpuanmarot VYuarcs
¢denona. [Ipuunna, POBaHHBI | OCOOCHHOCTSIMH CTPOCHHS MpeJIMETHYIO CUTYalllio, | MO3HAaBaTEIbHYIO | yCTaHaBI
00ycoBIMBaOIIast i ypox MOJIEKYJIBI (heHOMa U Ha OIMCAaHHYIO B 3aJa4e, LIeJTb, COXPAHSAIOT | CpaBHUBA
XapaKTepHbIe OCHOBE ATOTr0 myTeM ee npu TOYKH 3K
CBOICTBa MOJIEKYIBI HpeCKa3bIBalOT M Ha3bIBAIOT | mepedopMyUpOBaHus, BBINOTHEHUHT Mpexe U
¢benona. 10 y4eOHHKY €ro CBOHCTBaA. YIIPOILEHHOTO NepecKas3a | y4eOHBIX MIPUHAMA
Knaccuduxarus, HaspiBaror ocHOBHBIE TEKCTA, C BbIJICTICHUEM JIeUCTBUH, pelexne
HOMEHKIIATypa, CrIocoOBI TTONTY4EHHS 1 TOJBKO CYIECTBEHHOH PEryIupyloT Bech | BBIOOD.
H30MEpH, npuMeHenus Qenomna JUIS peLlIeHHs 3a/1auk MpOLECC UX JlemoHcT]
(bus3nueckue cBoicTBa unpopmanuu. Co3aaroT BBITIOIHEHUS U CIIOCOOHC
(beHoos. CTPYKTYPY B3aUMOCBsI3ell | YETKO BBIMOIHAIOT | SMIATUH,
XuMuueckue CMBICIIOBBIX €JJMHHUI] TpeOOBaHUS CTpeMJICH
cBoiicTBa. [Tonyuenue TEKCTa. Y CTaHaBIMBAIOT | MO3HABATENLHON yCTaHaBII
U IPUMEHEHNE MPUYUHHO-CIIEACTBEHHbIE | 3aJaun JIOBEPUTE
(enonos. Hexoropble CBSI3U OTHOILIEH]
MIPOU3BOJIHBIE B3aUMOIIC
(deHomna ¥ uX 3HaUCHUE
B MIOBCEIHEBHOM
*u3HU. KauecTBeHHas
peakuust Ha PeHOI.

XuMuueckoe
3arps3HEHNE
OKpYXKAIOIIEH cpebl U
€ro MocIeCTBHS

16 | Anbneruabl CrpoeHue, Ypox 3HaKoMsITCS C CocTaBAIoT 1eJ0€e U3 CnuuaroT cBOi [posiBrsr
HOMEHKIIaTypa, YCBOCHHSI | FOMOJIOTMYECKUMH PSAAMU M | 4acTeil, CaMOCTOSITENILHO | CrOco0 ACHCTBUS C | yBaKHTes
H30MEpH, HaBBIKOB | OCHOBOW HOMEHKJIATYpHI JIOCTpauBasi, BOCIIOIHSIS 3TaJOHOM. OTHOIIIEH
(bu3nueckue cBoiicTBa | M yMeHUH | anbaerunio. Onpenensior HeJIOCTaoIIHe CoCTaBJISIOT IJIaH | MapTHEpa
QJIBICTUIOB. CTpOoeHNe KapOOHUIBHON KOMIOHEHTHI. CTposiT u BHUMaHH(
Crnoco0b! ToTydeHusI. TPYIITBI ¥ HA 9TOH OCHOBE JIOTUYECKUE LeTn MOCTIEJOBATEIBHOC | JIMYHOCTH
Peakmus Kyaeposa. YCBauBalOT OTIMYUE U paccyxaeHui Tb IeHCTBUN aJIeKBaTH
OtnenbHbIe CXOZICTBO aJbJECTHIOB 1 MEKIINYH
MIPEACTABUTENN KETOHOB. 3HAKOMSTCS C BOCTIPHSAT
aIbJCTUIOB U HX Ba)KHEHIIUMH CBOICTBAaMH JIOCTaToO4
3HAUCHHE. OCHOBHBIX TIOJTHOTOY
XumHuyeckue MPEJCTaBUTEICH ITUX TOYHOCTB
CBOICTBa aIbAETUIOB KJIACCOB, NX 3HAYCHHUSIMH B BBEIPAXKAIC

TIPUPOJIE U TTOBCEHEBHON MBICIIA B
JKM3HU YeJI0BeKa COOTBETC!




3aJadyaMu

YCIIOBHSAN
KOMMYHH
17 O606menne u Beimonnenue Ypox CoCTaBIISIOT ypaBHEHUS YcranaBnuBaoT Beipensor u Ymeror
CHCTeMaTH3aIlysl | yHpakKHEHHH. KOMIUIEKC | peaKIui, Iemnu NPUYUHHO-CIIEACTBEHHBIE | OCO3HAOT TO, YTO | IPEJCTaB
3HAHHH O Pemenne 3amauy. HOTO HpEeBpAICHUH, cBs3U. Brimernstor YK€ YCBOCHO H UTO | KOHKPETH
CrIHpTax, CocraBnenue nenei MIPUMEHEH | pemaoT 3a1adn thopmymupyroT €IIIe TTOJICIKHUT coziepKar
(deHonax u TIpeBpaIeHNUH ust npobiemy. YCBOGHHIO, coo0mars
KapOOHWIIBHBIX 3HAHHUH, CTpyKTYpUpYIOT 3HaHHUS | OCO3HAIOT MTHCHMEHE
COEIIMHEHHUSIX YMEHUH, Ka4ecTBO U YCTHOH ¢
HaBBIKOB YPOBEHB [Nonnmax
YCBOCHHUS. BO3MOXKH
OrneHnBaIOT Pa3IYHb
JIOCTUTHYTBIH 3peHus, H
pe3ynbTar COBIIAJIAK
co0OCTBeH
18 KapGonoBeie Crpoenue, Kom6uan | 3HakomsTes ¢ OcymectBisatoT nouck u | Ilpuanmaror VYuyarcs
KHCIIOTHI HOMEHKIIaTypa, POBAaHHBI | TOMOJIOTHYECKHMHU PsifaMU M | BBIACIECHHE MO3HABATEIBbHYIO | YCTaHaBI
H30MepHs, i ypox OCHOBOI HOMEHKJIATYpBI HE00X0oaUMOH LeTIb, COXPAHAIOT | CPaBHUBA
¢bu3nueckue cBoiicTBa KapOOHOBBIX KUCJIOT. nHpopmarmy. ee npu TOYKH 3K
KapOOHOBBIX KUCJIOT. OrnpenienstoT CTpoeHne Oco3HaHHO U BEITTOJTHEHAN TIpeXIe °
KapOoHOBBIE KHCITOTBI KapOOKCHUIIBHOH TPYITIIEL. MPOU3BOJIEHO CTPOSIT y4eOHBIX MIPUHAMA
B IIPUpOJE. 3HAKOMSTCS C OOIMMH peueBble BEICKA3bIBAHUS B | IEHCTBHH, peleHue
Ionyyenne CBOCTBaMH KapOOHOBBIX YCTHOH ¥ MUCbMEHHON PEryaupyroT Becb | BbIGOp. Y
KapOOHOBBIX ~KHCIIOT. kucnot. [IpoBonar cpaBHenue | hopme. AHATU3UPYIOT HpoIece UX CITyIIaTh
XuMuueckue CO CBOMCTBaMHU MHUHEPAJIbHBIX | YCIOBHS M TpeOOBaHUS BBITIOJIHEHUS 1 JIPYT Py
CBOWCTBA KapOOHOBBIX KUCJIOT, MX 3HAaYCHHEM B 3a1a4u YETKO BBITIOIHSIOT
kucnor. OTaenbHbIe HPHUPOJIE U TIOBCEHEBHOM TpeOOoBaHUS
MIPEACTaBUTENH U HX KU3HU MO3HABATENBHOMN
3HaUEHHE YyeJoBeKa 3a7a4n
19 | Cnoxublie CrpoeHue CIOKHBIX KomOunm | 3HaKOMSATCS M Ha3bIBAIOT BeiGuparot Buj CamocrostensHo | MHTepecy
a¢upst. XKupst a¢upoB. CroxHbIe POBaHHBI | CTpOEHHE, MOTydCHHE, rpaduyeckoit Mozaeny, hopmynupyroT YY)KHM M
3¢upsI B IpUpoze U i ypok CBOMCTBA U UCTIONB30BAaHNE B | aJ€KBAaTHOM BBIJCICHHBIM | ITO3HABATENBHYIO | BBICKA3bIE
texHuke. Cocras, OBITY CIIOKHBIX 3QUPOB U CMBICIIOBBIM €IUHUIIAM. LEIb U CTPOST Ymeror (1
KJ1accupUKaIus, JKUPOB Beipenstor JieiicTBus B pa3BUBaK
CBOIiCTBa, KOJIMYECTBEHHbIE COOTBETCTBUU C CIIOCOOHC
MIPUMEHEHUE U XapaKTePHCTUKU Hel TIOMOIIBK
TMOTY4YEHHE )KUPOB. 00BEKTOB, 33/IaHHBIE JIOOBIBATH
[lonsTe 0 MbLIAX. CJIOBaMU. AHATU3UPYIOT HEI0CTaK
CuHTeTHYEeCKHe ycaoBus 1 TpeOoBaHUS uHpopma
MOIOILIUE CPEJICTBA U 3a7a4u
SKOJIOTHUsI
OKPYXXAIOLIEH Cpepl.
[onydenue mpiaa
20 YrneBoapl VYrneBoapl, UX Ypoxk- HassiBarot knaccudpukamuio | BoipaxatoT cMbich CocTaBistoT wiad | Ydarcs yi
Ki1accuUKaus 1 JIeKLUs YIIIEBOJIOB MO Pa3INYHBIM CUTYalluH Pa3IHIHBIMU u TIOBE/ICHY
3HaueHue. CBoiicTBa. HpU3HaKaM. 3HAKOMSITCS C cpencTBaMHu (PHUCYHKH, MOCTIEJOBATENbHOC | TApTHEPa
ITonucaxapusr: XUMUYECKUMU CBONCTBaMHU. CHMBOJTBI, CXEMBI, 3HAKH). | Th JICHCTBHIA. yOexKIaTr
KpaxMail u OOBSICHAIOT XUMHUECKHUE Ananusupyiot ycnosus 1 | Brocst KOHTPOJIH
nestono3a. Peakunm CBOMCTBa HAa OCHOBAaHHUU TpeOOBaHMS 3a[auML. KOPPEKTHBHI U KOPPEKTH
TIOTMKOH/ICHCAIIUH. CTPOEHUSI MOJICKYIIBL. Bei6upator, JIOTIOJTHEHUS B OLICHUBAT
OCHOBHBIE 3TaITbI 3HaKOMSTCS CO 3HAUEHUSIMH | CONOCTABIISAIOT U Crocod CBOMX JIeHCTBHUS
MIPOU3BOACTBA Caxapa. YIIIEBOZIOB B IPHPOZE U 00O0CHOBBIBAIOT CIIOCOOBI | AelcTBuil B cimydae | OmuckiBa
Baxmneiimme JKM3HU YeJI0BEeKa M BCEX PpelIeHNs 3a[auM. PacXOXKICHUS copiepKar
TIPOU3BOIHBIC JKUBBIX OPTaHU3MOB Ha YcranaBnuBaroT 9TaJIOHA, COBepIIac
LIEJUTIONIO3BI U UX 3emute. HazpiBator MIPUYUHHO-CIEACTBEHHBIE | PEAIBHOIO JieficTBUl
NIPaKTUYECKOE BayKHEHIIINE CBOUCTBA CBSI3U JICHCTBUSA U €T0 OpUEHTH[
MIPUMEHECHHUE KpaxmaJa ¥ IeJUTIONI036I Ha MIPOIYKTA TIPEAMETE




OCHOBaHHUH pa3111/1‘{1/n71 B

€CKOI 1

crpoenud. [lonp3ysich JIeSITeNbH
NpHOOPETEHHBIMH 3HAHHUAMH,
OOBSCHSIOT SIBJICHNS,
MPOUCXOJISIINE B OBITY
21 YriueBoasl. Monossl. ['moko3a n | KomOuan | 3Hakomsres ¢ CrposiT norngeckue nenu | Brocsr Ymetor (¥
MoHocaxapuns! | ¢pykrosa — POBAaHHBI | OCOOCHHOCTSIMH CTPOSHHS PacCyXICHUH. KOPPEKTHBHI U pa3BHBaK
Ba)kKHEHIINe 1 ypok TJIIOKO3BI KaK CaMOocCTOsITEITEHO JIOTIOJHEHYS B CIIOCOOHC
MIPEACTaBUTENN anpJerugocnupra. HaspIBaroT | co31aroT alnropuTMbl crocod cBOMX Ha cels U
MOHOCaXapHIOB. CBOMCTBA U UX NIPUMEHEHHE. | NESTEILHOCTH IPH NIeWCTBHUI B ciTydae | B OpraHu:
CrpoeHne MOJIEKYITBI IIporao3upyror cBolicTBa penieHny npoodiaeM PaCXOXKICHUS COBMECTH
TITFOKO3BL. BEIIECTB Ha OCHOBE MX TBOPYECKOTO U JTaJIOHa, JIeHCTBHS
XuMuaeckne CTPOCHUS MIOMCKOBOTO XapakTepa. peaJIbHOTO JI0CTaTO4
CBOICTBA TITIOKO3BI Brmonsstior oneparmn co | neicrus u ero TIOJTHOTOY
Kak 3HaKaMH ¥ CHMBOJIAMH MIPOIYKTa TOYHOCTB
ON(YHKIMOHAIEHOTO BBIPAXKaKC
COEJIMHEHHUS MBICITH B
IIpumenenue COOTBETC!
rimoko3sl. Caxaposa — 3a71a4aMH
BaKHEHINI YCIIOBHSAN
JMcaxapy. KOMMYHH
Baxueimmuit
n3oMephpyKTo3a u
€ro MpaxkThy.
MIPUMEHEHHUE
22 | Obobmenue u YueOHble MOIYIH: Ypox 3HakomATCA ¢ BaxkHeWmmMu | CTpyKTypupyroT 3HaHus. | Beipenstor n Ymeror ¢l
CHCTEeMaTH3alus | CIUPTHI, (HPEHOIBI, KOMIUIEKC | peaKUHsMH CIHPTOB, (B TOM | BbrIOuparoT ocHOBaHHMSA M | OCO3HAIOT TO, 4TO | CIBILIATH
3HaHMH 10 TeMe | aJlbAEeTubl, HOTo YHCIle C KaYeCTBEHHOM KPUTEPHH JUIS yXe YCBOeHO 1 uTo | apyra. Or
«Kucnopozncoznep | kapOOHOBBIC KUCIIOTHI, | MPUMEHEH | peaKuueld MHOr0aTOMHBIX CpaBHEHMs, CEpHUallHN, e11le MOJIEKHT coziepKar
Kalue YIIIEBOJIBI ust CrupToB), GeHoa, Kiaccu(pHKanum YCBOEHHUIO, COBEpILAc
OpraHM4ecKHe 3HaHUH, QJIIbJICTHIOB, KADOOHOBBIX 00BEKTOB OCO3HAIOT JecTBUI
COETMHEHUS YMEHUH, | KHUCIOT, IItoko3bl. HasbiBatoT Ka4ecTBO U OPHEHTHU[
HABBIKOB | OCHOBHBIE CHIOCOOBI UX YPOBEHB YCBOEHHMS | IPEIMETE
HOJIy4eHHs M 00JIaCTH UX €CKOH HJII
npuMeHenus. Onpenensor JIeSITeNIbH
BO3MOXKHOCTH TPOTEKAHUS
XUMHUYECKUX MPEBPALICHUI
23 Konrponbhas KontponbHas pabora | Ypok JleMOHCTpUpYIOT yMEHHE YcranaBnuBaot Oco3HaroT Ymeror
pabora Ne 2 o 10 TEME: KOHTPOJIS, | ONpPEAEATh TUIIbI MPUYUHHO-CIIEICTBEHHbIE | KAUeCTBO U MIPEe/ICTaB
TeMe: «Kucnopozaconepail | OHEHKH U | XUMHYECKHX CBSA3EH. cBs3u. Ctpost YpOBEHb KOHKPETH
«Kucnopozaconep | ue opraHuyeckue KOppEKIU | YBEpEHHO MONb3YIOTCA JIOTHYECKUE LENU YCBOEHHSI. coziepKar
Karue COCMHEHUSY Y 3HAHUH | XMUMHUYECKOH TEPMUHOIOTHEH | paccykaeHui OLeHuBaIoT coo0mIaTH
OpraHUYEeCcKHe Y CUMBOJIMKOH JIOCTUTHYTBIH MUCbMEHE
COETUHEHUS pe3yabTat YCTHO# ¢
A3oTcoepakalie OpraHu4ecKie coenHeHHs!

24 | AMuHBl. AHUITUH | AMHUHBI, HX Ypok-nex | 3HAaKOMSTCS U HAa3BIBAIOT Brigenstor u Crnuugatot cioco6 | Mcnons3y
Ki1accuUKaus 1 st KJIacCH(HUKALNIO, BUIBI (dbopMyaupyroT U pe3ynbTaT CBOMX | aJleKBaTH
3HaueHue. CTpoeHue W30MEpHH aMHHOB U OCHOBBI | MpoOIeMy. AHATM3UPYIOT | IEHCTBHH ¢ SI3BIKOBBI
MOJIEKYIbI aMHHOB. UX HOMEHKJIATypsbl. [IpoBOIAT | 00BEKT, BbLACISS 3a7aHHBIM JUISL OTOO]
duznueckue u CpaBHEHME CBOIICTB aMHHOB U | CYyIIECTBEHHBIE U 3TaJOHOM, CBOHX UY]
XMMHUYECKHE CBOMCTBA amMMuaKa. 3HaKOMSITCS C HECYIIIECTBEHHBIE 00HapY)KHMBAIOT MBICIIEH ¥
aMMHOB. AHUIIMH — OCHOBHBIMH CIIOCOOaMHU MPU3HAKM. OTKJIOHCHUS U o0 yx el
BaKHEHIINI MOJy4YEHHs] aMUHOB M UX VYcraHaBuBaoT OTJINYHS OT Ymeror
MIPeACTaBUTEINb HNpUMEHEHUEM MPUYUHHO-CIIEACTBEHHBIE | TaJOHA MIPE/ICTaB
aMuHOB. [IprMenenue cBs3U. Beiaensior KOHKpPETH
aMMHOB. (hopMaNbHYIO CTPYKTYPY copiepKar
CHHTETHYECKHE 3aJ1a9n Cco00MIaTH
BOJIOKHA Ha OCHOBE MTICHMEHF
MTOJTaMUJIOB YCTHOH ¢




25 | Amunokucnorsr | Crpoenwe, Ypox 3HaKOMSTCS ¥ Ha3bIBAIOT YMeroT BEIBOIUTH Cocrasisttot ian | MHTepecy
HOMEHKJIaTypa, YCBOGHHMS | KIJIACCH(UKALIMIO, BUIIBI CIIE/ICTBUS 13 u YY)KHUM M
H30MepHs, HaBBIKOB | M30MEpPUH aMHHOKHCIIOT H HMEIOIINXCS B YCIIOBUT OCJIE/I0BATENIBHOC | BBICKA3bIE
KJIacCU(UKAIHS ¥ YMEHHH | OCHOBBI UX HOMEHKJIATYPHI. 3aa4uy JaHHBIX. Tb JeiicTBHIA. VYuarces p
aMUHOKHCIIOT, IIpenckaspiBaroT XMMHUUYECKHe | AHAIM3UPYIOT yCIoBus 1 | BHocsT KOHQIUK
¢bu3nueckue cBoiicTa CBOMCTBA aMHHOKHCIIOT, Ha TpeOOoBaHH 3a[auML. KOPPEKTHBHI U BBISIBIISITE
U CBOMHCTBa, OCHOBE TIOJTy4E€HHBIX 3HAHWAX | BEIMONHAIOT omeparyu co | JOIMoIHEeHNs B HCHTU ]
00yCIIOBIIEHHBIE 0 XMMHYECKOH 3HaKaMH ¥ CHMBOJIAMHU. COCTaBJICHHbIC npobemt
XUMHYECKON JIBOMCTBEHHOCTH YcranaBnmmBaror TUTAHBI OLICHHBAT
JIBOMCTBEHHOCTHIO. aMHHOKHCITOT. OOBSICHSIOT MPUYUHHO-CIIEACTBEHHbIE aNbTepHa
BianmoneiictBue TIpUMEHEeHNE U CBA3U CrIoco0bI
aMUHOKHCIIOT € OnonoruuecKyro GyHKIHIO pasperet
CHJIBHBIMHI AMHHOKHCIIOT KOHQIIUK
kucnoramu. Cpena TIPUHAMA
BOJHBIX PacTBOPOB pelieHue
AMHMHOKHCIIOT B peanus3os
3aBUCHMOCTH OT MX
CTPOCHUS
26 | benku [onsrtue o Genkax: ux | KomOunu | 3HakoMSTCS CO CTpOSHHUEM Bei6upator ocHoBanus 1 | BHocsT VYuyarcs y,
CTPOCHHUH, POBaHHBI | BaXKHEHILMX CBOICTB OEJNKOB. | KPUTEPHHU IS KOPPEKTHBBI U TIOBE/ICHY
XMMHYECKUX U i ypok Hcnons3yror CpaBHEHMUs1, CEpUALIHH, JIOTIOJTHEHYS B napTHepa
OMONIOrHYECKHUX MEXIIPEIMETHBIE CBSI3H C Kiaccu(pUKauu crnocod cBOMX yOexnaTe
CBOMCTBAX. Ouooruen, B CBs3U C o0bekToB. CTposT JieiicTBUil B ciydae | KOHTPOJIK
Knaccuduxkanus Basieosnorueil. Jlator JIOTHYECKUE LeH PACXOXKICHUS KOPPEKTH
0€JIKOB 110 XapaKTEePUCTHKY OelKaM KaK | paccyXaeHHUH. 3TaJIOHa, OLICHHBAT
pacTBOPUMOCTH B Ba)KHEHIIIUM COCTaBHBIM BrIpakatoT CTpyKTypy peaJIbHOTO JieHcTBUSA
BOZIE yactsaM nuu. [Ipaktudecky | 3apauu pa3HbIMU JISHCTBHSA U €ro
OCYLIECTBIISIOT cpelcTBaMu HPOJLYKTa
KaueCTBEHHbIC 1IBETHbIC
peakuuu Ha OenKu
27 | HykneunoBsie Hykneunnobie Ypox 3HAaKOMSATCSI C COCTaBHBIMU Beipenstor u Onpenenstor Onpenen:
KHCJIOTBI kucnotsl - BMC, u3ydenus | yactsimu mykineorunoB JJHK | dpopmynupyror MOCJICJOBATENBHOC | (DYHKIIMH
SIBJISIFOIIAECS HOBOT'O u PHK. ITpoBonsT cpaBHEHHE | MO3HABATENBHYIO LIETb. Tb YYaCTHHK
COCTaBHOM 4acThlO MaTepuia | 3TUX COeIMHEHHH, UX BBINONHAIOT orepayy co | IPOMEKYTOUHBIX | crocoObl
KJIETOYHBIX S1ep U Ouonornyeckux GpyHKIHN. 3HAaKaMH 1 CUMBOJIAMH. Lesei ¢ yueTom B3aMMO/IE
LMUTOIUIa3MBbl, UX Onpezensor AHaM3UPYIOT YCIOBUSA U | KOHEYHOrO
3Ha4YCHHE B T10CJIE10BATEIBHOCTD TpeOOBaHHs 3a1a4H. pesynbraTa
KU3HEACATEIBHOCTH HYKJICOTHJIOB Ha VY MeroT 3aMeHsTh
kieTok. CoctaB u KOMIIIEMEHTAPHOM Y4acTKe | TepMHUHBI
crpoenue IHK u JIPYroi 11T 110 U3BECTHOM orpeaeIeHUAMU

PHK, cxoacTBa u
paznuuus. Y poBHU
OpraHu3aIuu
CTPYKTYPBI
HYKJIEUHOBBIX KHCIIOT.
[Ipunuun
KOMIUIEMEHTAPHOCTH.
«'eHeTHYECKUN KO/I».
I'ennast unxenepus.
I'enernuecku

MO UIUPOBAHHBIE
TIPOYKTHI

IIOCIIEJOBATEILHOCTH
HYKJIEOTHUIOB Ha OJJHOM LETH
JIHK




28 | Ob6obmenue n O6o6menne u Ypox 3HaKOMSTCS CO CTPOCHUEM, Anammsupytot yenosus u | I[IpenBocxumaror | Ymeror
CHCTeMaTH3aI|sl | CHCTeMaTH3alus KOMIUIEKC | KJIaccH(UKamueH, TpeOOBaHMS 3a[auML. BpPEMEHHEIE MIPE/ICTaB
3HAHMH 10 TeMe | 3HAHWI{ [0 TeMaM HOTO Ba)KHEHUIIINMH CBOMCTBaMHU Bei6upator XapaKTepUCTHKN KOHKPETH
«Azorconepkam | «AMHHEIL. MIPUMEHEH | U3YYEHHBIX a30TCOAEPKAMNX | 3HAKOBO-CHMBOJIIMUECKUE | JTOCTHKEHHS coziepKar
1€ OpraHudeckrue | AMHHOKHCIIOTHI. us COEMHEHUH, X CpencTBa IS pe3yabTaTa (Korga | cooOmart
COEIMHEHHUS Benxmy. 3HAHHUH, Ouonormyeckue QyHKIUH MOCTPOEHHS MOJIEIH. Oynet pe3ynbTar?) | NHCHMEHI

Hyxkneunosie YMEHUH, CTpyKTYpUpYIOT 3HAHHS YCTHOH ¢
KHCJIOTEHI. HaBBIKOB

I'enernueckas cBs3b

O.C. Pemrenne 3a1a4 u

yIpaXHEHUH

29 | KourponpHas KontponbsHas pabora | Ypok JleMOHCTpUpPYIOT yMEHHE YcranaBnuBaoT Oco3HaroT Ymeror
pabota Ne 3 o I10 TeMe: KOHTPOJIA, | ONPENesTh THITHI NPUYUHHO-CIIEICTBEHHBIE | Ka4eCTBO U MIpe/ICTaB
TEeMeE: «A3oTconeprkamnye OLICHKH M | XMMHYECKUX CBsI3Eil. csi3u. Ctposit YPOBEHB KOHKPETH
«A3zoTocozepxka | opraHmuecKue KOppEeKIH | YBEpEeHHO MOIb3YIOTCS JIOTHYECKUe [eTn YCBOGHWSI. coziepKar
mye COETMHEHUS) W 3HaHUH | XMMHYECKOH TEPMUHOJOTHEH | paccyKaeHHui OrneHnBaroT coo0mars
OpraHHJecKue ¥ CHMBOJTKOH JIOCTUTHYTBIH MTHCBMEHF
COEJIMHEHHUS pe3yabTaT YCTHOH ¢

30 [IpaxkTuueckas IIpaBuna TexHUKH Ypox 3HAaKOMSATCSI ¢ OCHOBHBIMU IIpuMeHstOT MeTOBI Crnngatot crioco6 | Yyarcs
pabora Ne 1 o 0€30I1acHOCTH TTpH HCCIIEIOB | MpaBUIJIAaMU TEXHUKN nH(OpPMaIOHHOTO U pe3yJIbTaT CBOMX | apryMeHT
TEeMe: BEITTOJTHEHHT aHMsA 1 Oe3ormacHOCTH TIpH paboTe B | MOWMCKa, B TOM YHCIIE C NIecTBHI © CBOIO TOY
«Wnentudrkany | mpakTuueckod paboThl | pediaekcH | XUMHYECKOM KaOUHeTe. MIOMOIIBIO 3a7aHHBIM CITOPHTS 1
ST OpTraHUYECKUX " I'pamotHO obparmarorcs ¢ KOMIBIOTEPHBIX CPEACTB. | ITAIOHOM, OTCTauBa
COCIIMHEHUID» XHUMHUYECKON MOCYIO0H 1 Beipenstor 00HAPYKMBAIOT TIO3UIINIO

1abopaTOpHBIM thopMymupyoT OTKJIOHCHUS 1 HEBPaXK/IC
000pyIOBaHUEM. npobiemy. OTJINYUS OT OITIIOHEHT
OnpenesstoT ¥ Ha3bIBAIOT YcranaBnmBaroT 3TaJIOHA. obpazom
KaueCTBEHHBIE PEaKIMU Ha NpUYUHHO-clieicTBeHHbIe | [IpenBocxumaror
Ba)KHEHIINX npescTaButenei | cBsasu. CTposT pe3ynbTaT u
OpPraHNYEeCKUX COCMHEHUH. | JIOrMYecKue Lenu YPOBEHb YCBOEHHS
Pemenne paccyxneHuit (kaxoii Oyner
SKCIIEPUMEHTANBHBIX 33724 pe3yabTaT?)
1O WJICHTH(UKALUH
OpraHNYECKUX COEAMHEHHH
XHMHS ¥ KA3Hb.
Buosornyeckn aKTHBHbIE BellecTBa
31 DepMeHTHI [onstue o pepmenrax | Ypok-ex | 3HAKOMSTCS C MOHSITHEM AHaNMM3UpyIOT 00BEKT, CinyaroT cBOM Onpenen:
Kak o st pepmenmul. 3HAKOMATCS € UX | BBIJEISAS CYIIECTBEHHbIE | CIOCOO JEHCTBHSA C | MOCIE/IOB
OuokaTanu3aropax (by3HUecKUMH 1 U HECYIIECTBEHHbIE 3TaJOHOM. b TIPOMEX
XUMHUYECKUMH CBOHCTBAMHU. MIPU3HAKY. CaMocTosTeNIbHO | Leneii ¢y
Hcnons3yror nomydeHHsle YcraHaBnuBaroT (bopmynupyror KOHEUHOT
3HaHUA JUIs O€30MaCHOro MPUYUHHO-CIIEICTBEHHbIE | MO3HABATENbHYIO | PE3yNbTa’
TIPUMEHEHUS cBs3u. Ctpost LIeJIb ¥ CTPOSAT CamocTos
JIEKapCTBEHHBIX BEILECTB JIOTUYECKUE LENn JIEUCTBUS B bopmynu
paccyxaeHuit COOTBETCTBUU C M03HABaT
HEH LEIb U CT
JIeUCTBUSA
COOTBETC!

32 | Buramussi, Buramunel, ropmonsl | Ypok-nek | Ha ocHoBe mexmpenmeTHbix | OpHEHTHUPYIOTCA U Cocrasmstor wiad | [Ipeasocs
TOPMOHBI, U UX BaKHeHIIe uus cBs3eil ¢ Ouonorueit BOCHPUHHUMAIOT TEKCTHI u BpPEMEHHE
JIeKapcTBa, MIPEACTABUTEINH. PacKpbIBAIOT OUONOIHYECKYIO | XYH0XKECTBEHHOTO, MOCTIEJOBATENbHOC | XapakTep
MHHEPAJIbHBIE Jlexapcrsa. pOJIb BUTAMHHOB U MX Hay4HOrO, Tb JIEHCTBUM. JIOCTHXKEE
BOJIBI [Ipobnemsr, 3HAYEHHE IS COXPAHEHUSI MyOJIUIIUCTHYECKOTO U Buocsr pe3ynbTa’

CBSI3aHHBIE C 3/I0pPOBBS UEIIOBEKA o(hHILHATBHO-ET0BOr0 KOPPEKTUBBI U OyzneT pe:
IIPUMEHEHUEM cTuiIel. Beiensator JIONIOJIHEHUS B
JIEKapCTBEHHBIX 000O0IIEHHBIH CMBICT K crocob cBOuX
npenapaToB (hopManbHyI0 CTPYKTYpY | JeHCTBUii B ciydae
3aJa4ul. YMEIOT 3aMEHSTh | pacXOXICHUS
TEePMUHBI 3TaJIOHa,
OIpeIeIICHUSMH peanbpHOTO
JICHCTBUSA U €T0
MIPOIYKTa
HckyccTBeHHbIE H CHHTeTHYECKHE OPraHMYecKHe coeJuHeH st

33 | HUckyccrBennsie n | Kmaccupukamust KomOunn | 3HakoMmsTCS ¢ BaXKHEHIIMMHU | YMEIOT 3aMEHSTh Crassr yueGHYyIO VYuarca

CHHTETHUYCCKUE BBEICOKOMOJIEKY/ISIDHBL | POBaHHBI | BEHIECTBAMM M MaTepHAIAMHU: | TEPMUHEI 3a7ady Ha OCHOBE | yCTaHAaBII




OpraHU4ECKHe X COETMHEHHH. W YpOK C | uckyccmeenmvle OIPEIENEHUAMH. COOTHECEHHS TOTO, | CPABHUBA
BEIIIECTBA Baxneiimne HCIIONB30 | MIACIMACCH, KAY4yKU U Boccranasnusaior YTO YK€ M3BECTHO | TOYKH 3P¢
IIPEACTABUTENHN BaHHEM BONIOKHA NPEIMETHYIO CUTYallui0, | M YCBOEHO, M TOTO, | IPEKE Y
miactmacc, kayaykos [ MKT OIMCaHHYIO B 3aJa4e, 4TO €Ile MIPUHAMA
M BOJIOKOH IyTeM HEHU3BECTHO pelenue
nepedopMyIupOBaHus, BEIOOD. Y
YIIPOLIEHHOTO IIepecKas3a CITyIIaTh
TEKCTA, C BBIJICTIEHUEM JIPYT Py
TOJIBKO CYIIECTBEHHOU
JUIS pEIIEHHs 3a1a91
nHpopmamn
34 | IpakTuyeckas IIpaBuna TeXHUKH Ypox 3HAIOT OCHOBHBIE ITPaBUIIA Beinenstor n Onpenenstor Ymeror
pabora Ne 2 o 0€301acHOCTH IpH HCCIEeNOB | TeXHUKH Oe3omacHocTH pu | Gopmymupyror MOCTIEJOBATENBHOC | TIPEICTaB.
TeMe: BBINOJTHEHNH JAHHOW | aHMA 1 paboTe B XMMHYECKOM npobnemy. CocTaBisor | Tb KOHKPETH
«Pacrio3HaBaHue | paboTHI peduiexcu | xkabunere. ' paMOTHO LEJI0E U3 YacTel, MPOMEKYTOUHBIX | COJEpIKak
I1acT™MAace 1 " 00paIarTcs ¢ XUMHYECKOH | CaMOCTOSITENIbHO HeneH ¢ yueTom coo0IaTt
BOJIOKOH) nocynoi 1 1abopaTopHbIM JIOCTpauBasi, BOCIIOIHSIS KOHEYHOTO MTIChMEHE
o0opyznoBaHueM. 3HAIOT U HEJI0CTaIOLINE pe3ynbTaTa. ycTHOH ¢
Ha3bIBAlOT HanbosIee IMPOKO | KOMIIOHEHTEI. Ouenuparor IposBs:
pacrpocTpaHeHHbIE YcranaBnuBaior JIOCTUTHYTBIN TOTOBHOC
HOMMEPBI U UX CBOHCTBA NPUYUHHO-CIIEICTBEHHBIE | PE3YNbTaT aJIeKBaTH
CBA3U pearupos
HYXK]IBI ]I}
OKa3bIBaT
1 5MOLHO
TOJUIEPIK]
IapTHepa
11 xnacc

y‘{e6HO-MCTO,Z[I/I‘ICCKOFO KOMILJIICKTA:

MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma pa3paboTana Ha ocHoBe IlpumepHo#i pabodei mporpaMMsbl 0 XMMHH, B
COOTBETCTBUU ¢ TpeOoBaHUSIMMU K pe3ylibTaTaM CpPeJHEro oo1ero o0pa3oBaHus, MpeICTaBICHHBIMU B
(benepaabHOM roCyAapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe M OPUEHTHPOBAaHA HA MCIIOJIb30BaHUE

1. TIabpuenan, O.C. Xumns. ba3osslii ypoBeHb. 11 K. : yueOHUK 11 001I€06pa30BaTENEHEIX
yupexxaennii / O.C. I'abpuensn. — M.: lpoda, 2011.

2. Tabpuenan, O.C. Xumus. bazoerii yposens. 11 k. : MeToamdeckoe nocobue / O.C. Tabpuensn, A.B.
SAmykoBa. — M.: JIpoda, 2010.

3. Ta6puensan, O.C. Xumus. ba3ossiii ypoBens. 11 xi. : Kaura ans yunrens / O. C. Ta6puensn, W.T.
OctpoymoB, C.A Cnankos. — M.: lpoda, 2011.

4. Tabpuensn, O.C. Xumus. BazoBslii yposens. 11 KII. : KOHTPOJIBHEIE U IPOBepounbie pa6oTs! / O.C.



Iabpuensa u ap. — M.: Ipoda, 2010.

5. Tabpuensan, O.C. Xumus 11 k1. : o6mas xumus B TecTax, 3aaadax, ynpaxksenusx / O.C. I'abpuensm,
N.I". Octpoymos, A.I'. BBenenckas. — M.: [lpoda, 2011.

6. TIabpuensan, O.C. Xumus. Ba3osslii yposens. 11 K. : pabouas terpans / O.C. Tabpuensn, A.B.
SAmykosa. — M.: JIpoda, 2010.

7. Tabpuensn, O.C. Xumus 11 K1 : xumudeckuii sxcnepument B mkone / O. C. [abpuensn, W.T.
OctpoymoB. — M.: JIpoda, 2009.

8. Tabpuensn, O.C. Xumus 11 K11 : 2JeKTpoHHOE My/IbTHMeHiTHOE npunoskernne / O.C. MabpuensH. —
M.: JIpoda, 2011.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA

OcoOeHHOCTH conepx aHusl 00ydyeHUs: XUMUU B cpelHel (IOJIHOM) IIKoJie 00yCIOBIEHbI crienu(UuKon
XUMHH, KaK HAyKH, ¥ TOCTaBIIEHHBIMU 3ajauaMi. OCHOBHBIMU IIPOOJIEMaMU XUMUU SABIISIOTCS U3y4EHUE COCTaBa
U CTPOEHHMSI BELIECTB, 3aBUCUMOCTH WX CBOMCTB OT CTPOEHHS, MOJTY4YEHHE BEUIECTB C 3aJJaHHBIMU CBOWCTBAMH,
HCCIEA0BAaHUE 3aKOHOMEPHOCTEN XMMHYECKUX PEAKIUN M IIyTeH YIpaBICHHS UMHU B LEIAX IOJIY4ECHHS
HEOOXOIMMBIX YeJIOBEKY BEIIECTB, MaTepHaioB, 3Hepruu. [loaromy B paboueil mporpaMme Mo XMMHUHU HalllJIU
OTpa)k€HHE OCHOBHBIE COJepKATEIbHbIEC TUHUU:

* «BEIIECTBO» — 3HAHUE O COCTaBE M CTPOCHUU BEIIECTB, UX CBOMCTBAX U OMOJOrMYECKOM 3HAYCHHM;

* «XMMHUYECKasl peakius» — 3HaHUE O MPEBPAICHUAX OJHUX BELIECTB B APYTUE, YCIOBUIX MPOTEKAHUS
TaKMX MPEBpAIICHUN U cIoco0ax yHpaBieHUs PEaKIHsIMHU;

* (IIPUMEHEHUE BEILECTB» — 3HAHHE U OIBIT OE30IIaCHOTO OOpAallleHUs C BELIECTBaMH, MaTepuallaMi U
nporeccaMu, He0OOXOAUMBIMU B OBITY U Ha MPOU3BOICTBE;

* «I3BIK XUMHUW» — OIIEPUPOBAHUE CUCTEMON BAKHEHMIINX XUMHUYECKUX IOHATUH, 3HAHUE XUMHYECKOU
HOMEHKJIATYpBl, a TAKKE BJIAJCHNE XUMHUUECKON CUMBOJIMKON (XUMUYECKUMU (pOpMyIaMH U ypaBHEHUSMH).

MECTO YYEBHOI'O ITPEJJMETA B YYEGHOM ITJIAHE

PaGoyast mporpamMma 1o XUMHH ISl CPEIHEro (IIOITHOT0) 00IIero 00pa3oBaHusl COCTAaBIICHA U3 pacueTa
94acoB, YKa3aHHBIX B ba3ucHOM ydeOHOM I1aHe 00pa30BaTENbHBIX YUPEKICHHI 001ero oopa3oBanus: o 1 4 B
Heneno (64 4 3a 1Ba roja oOydeHus) Ha 6a30BOM ypOBHE

OCOBEHHOCTHU U3YYEHMA XMMNWN HA BA30BOM YPOBHE

Metoa010ru4ecKoil OCHOBOM MOCTPOEHUS YU€OHOI'0 COJIepKAaHUs XUMUU JUIsl CpeTHEeH LIKOJIbI 6a30BOTO
YPOBHS SIBWIACh UOe€A UHMEZPUPOBAHHO20 Kypca, HO HE €CTECTBO3HAHMSA, a XMMHMH. Takoro Kypca, KOTOPbII
OJIM30K U NOHATEH ThICAYaM POCCUMCKUX yUUTeNled XUMHUH U IOCTYIIEH U MHTEPECEeH COTHSM ThICSIY POCCUHCKUX
CTapUIEKIACCHUKOB.

CrpykTypa npeJyiaraeMoro Kypca pemaer e npooaemMbl HHTErpalii B 00y4eHUN XUMUH.

IlepBast — 310 6Hympunpeomemnasn unmezpayus y4€0HON TUCIUITIIMHBI «XUMUS.

Wnest Takoil MHTErpaliii JUKTYET CIAEAYIOLIYI0 OYE€PEIHOCTh U3yUEHHS Pa3fesioB XUMHM: BHaydazue, B 10
KJlacce, M3y4aeTcsl OpraHuueckas XUMHMs, a 3areM, B 11 kiacce — obOmiast xumus. Takoe cTpyKTypHpoBaHUE
MO3BOJISIET CPOPMHUPOBATH Y BBHITYCKHUKOB CPEHEN IIKOJIBI MPEICTABIEHUE O XUMUH, KaK O LEIOCTHOM Hayke,
[I0Ka3aTh €IUHCTBO €€ IOHATHUH, 3aKOHOB M TEOPHUH, YHMBEPCAIbHOCTh M IPUMEHUMOCTh HMX KakK JUId
HEOPraHUYECKOM, TaK U JUI1 OPraHM4eCKON XUMUU.

Bropast — 310 Mmedrcnpeomemnan unmezpayus, NO3BOJSIONIAS HA XUMUYECKOH 0aze 00beJUHUTD 3HAHUS
no ¢usuke, 6uonoruu, reorpaduu, SKOJIOTUM B €MHOE TOHUMAHUE MIPUPOJIBI, T. €. CPOPMUPOBATH LEIOCTHYIO
€CTECTBEHHOHAYYHYIO KAPTUHY OKPYKAIOLIEro MUpa. DTO MO3BOJMUT CTAPIIEKIACCHUKAM OCO3HATh TO, YTO 0e3
3HAHUH M0 XUMHUH BOCHPUATUE OKPYXKAIOIIEro MUpa OylIeT HEMOJIHBIM U yHIEpOHBIM, a JII0JU, HE TOITY4YHBIINE
TAaKUX 3HaHWM, MOTYT CTaThb HEOCO3HAHHO OINACHBIMM U1 ITOIO0 MHUpA, TaK KaK XMMHUYECKH HErpaMOTHOE



oOpalieHue ¢ BeecTBaMu, MaTepralaMi U IPOIIECCaMH IPO3UT HEMAIIBIMU OeJaMH.

Kpome 3TuxX nByX BemylIMX HMHTETPUPYIOUIMX HJICH, B Kypce Oblga peann3oBaHa W e€Uie OJHa —
uHme2payus XuMU4eckux 3HAHUL C YMAHUMAPHLIMU OUCYUNIUHAMU. WUCTOPUEH, JUTEpaTypod, MHPOBOHI
XY/10’)KECTBEHHOH KYJIbTYpOil. ITO, B CBOIO O4Yepe/ib, MO3BOJIET CPEICTBAMH y4eOHOTO IpeAMETa M0Ka3aTh POJib
XMMUU U B COLMAJIBHON cepe 4YenoBe4eCKOH IEATeNbHOCTH, T. €. IMOJHOCTBIO COOTBETCTBOBATH HICSIM
ryMaHU3alluU B 00y4EHUH.

OnHOYacoBO# Kypc XMMHUHM pacCYMTaH Ha J[BA TOAa 00Oy4eHUs 1Mo | 4 B HEJIEI0 MITH Ha OJTH roJ1 00ydeHUs
no 2 4 B Hezenmo. Kpome toro, conepxanne yaeOHIKa 6a30BOT0 YPOBHS IMO3BOJISET U3Y4aTh XUMHIO U B PEXKAME
2 y B Henenmo. B aTom ciryyae y ydaniuxcs nosiBUTCSI BO3SMOXKHOCTb HE IPOXOUTh, & U3y4aTh, HE 3HAKOMUTHCS, a
BBIy4MBaTh 3TO cojepxaHue. OcoOEHHO Ba)XKHO ATO ISl T€X Y4YalllUXcs, KOTOpble HE MMEIU BO3MOJKHOCTb
M3ydaTh XMMUIO Ha YIIIyOJIEHHOM YPOBHE (M3-3a OTCYTCTBHSI Takoro NMpo(wis B IIKOJE), HO, TEM HE MEHeEe,
coOuparoTcs claBaTh €AMHbBIN IOCYAaPCTBEHHBIN dK3aMeH.

B cTpykTypupoBaHHM Kypca OpPraHMYeCKOM XMMHUHM aBTOPbl MCXOAWIM U3 WUJEH PA3BUTHUS ydalllUXCs
HeMpO(UIBHBIX KJIACCOB CpelICTBAMH yueOHOTO TpeaMera. C 1enpl0 YCWICHUS POJIH JEAYKIIMH B O0y4YeHUU
XMMHMM BHayalle JAIOTCS KpaTKUE TEOPETUYECKUE CBEICHHUS O CTPOEHHUH, KiacCU(UKAIMK, HOMEHKJIAaType
OpraHMYECKUX BEIECTB, 0COOCHHOCTSIX PEAKINI C X y4acTHEM.

CdopmupoBaHHbIE TaKUM 00pa30oM TEOPETUUYECKHE 3HAHUS 3aT€M Pa3BUBAIOTCA Ha (hAKTOJOTHYECKOM
MaTepuase Mpu pacCMOTPEHUH KJIACCOB OPraHMYECKUX COeAMHEHUN. B cBOI0 ouepesb, Tako# MoaX0 1 HO3BOJISET
U TIy0)ke M3Y4YUTh CaMHU KJIacChl OpraHMYecKuX coequHeHHi. OCHOBHBIM KpUTEpHEM OTOOpa (HaKTHYECKOTO
MaTrepuaga Kypca OpraHHMYecKOM XMMHHU SBIISETCS Ues IeNieNojlaraHus, T. €. OTBeTa Ha PE30HHBIH BOIPOC
YYEHHKA: «A 3a4eM MHE, HE XUMHKY, 3TO HY)KHO?». Ta ke maes o Beayliel pojii TEOPETUYECKUX 3HAHUM B
npoliecce MO3HaHKS MUpPa BEIECTB M peakiuii cTajga OCHOBHOM JJisi KOHCTpYUpOBaHus Kypca obmieit xumun. Ha
OCHOBE €IUHBIX IOHATUH, 3aKOHOB M TEOPHMM XMMHMHU Yy CTapIIEKIACCHUKOB (DOpMHUpPYETCS LEIOCTHOE
IIPEJCTaBICHUE O XMMUYECKON HAayKe, O €€ BKJIA/Ie B €IMHYIO €CTECTBEHHOHAYYHYIO KapTHHY MHpa.

Y4eOHO-TEMATHUYECKUH TIaH

KoaunuecTBo B Tom uncie,

Paznen Tema
4acoB KOHTP. pao0.

®a3a 3anycka (COBMeCTHOE IPOEKTHPOBAHME U IJIAHNPOBAHME Y4eOHOTI0 I0/1a)
| [lepuonuyeckuii 3aKOH U CTPOCHUE aTOMA 3

@®a3a NOCTAHOBKHU M PellleHHusI CUCTeMbI Y4eOHbIX 32124

I CtpoeHue BemecTBa 7
111 ONEKTPONNTHYECKAs TUCCOLMALIHS 6 1
v XnuMudeckre peakuyuy. BemecTtsa 15

PepaexcuBnas ¢asa
Torosoe IIOBTOPCHUC. I[GMOHCTpaLII/IH JIMYHBIX I[OCTI/I)KCHI/Iﬁ

\% 3
YUaIHIXCS
Peseps
Hroro 34 2

COZAEPXAHUE KYPCA XMMHU B 11 KITACCE

Tema 1. Ilepuoanyecknii 3aK0H U CTPOEHHE aTOMA




CtpoenueartoMa AToM — ciloxHas yactTuua. Omkpuvimue 31eMeHMAapHbIX Yacmuy U cmpoeHus
amoma. Snpo aroma: NpOTOHBI U HEUTpPOHBL. M30TOmBL. M30monsi 600opoda. DNEKTPOHBI. DIEKTPOHHAS
oboyiouka. DHepreTudeckuii ypoBeHb. OpOutamu: s u p, d-Opbumanu. PacnpeneneHue 3JIEKTPOHOB IO
SHEPTeTUYECKUM YPOBHSAM U OPOUTAIAM. OJNEKTPOHHBIE KOH(QUTYypallMM aTOMOB XHMHUYECKHUX JIIEMEHTOB.
BaneHTHble BO3MOKHOCTH aTOMOB XMMUYECKHUX 3JIEMEHTOB.

[lepuoaguueckuili 3akKOoH U cTpoeHHUEaTOMa CoBpeMEHHOE MOHATUE XUMUYECKOTO
aneMenTa. CoBpeMeHHas (OpMyJIHMpOBKa MEPUOJUYECKOro 3akoHa. lIpuumHa meproaAWYHOCTH B M3MEHEHUU
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB. OCOOEHHOCTH 3aIlOJIHEHUS SHEPreTHYECKUX YPOBHEW B AJIEKTPOHHBIX
000JI0YKaX aTOMOB IIEPEXOJTHBIX AJIEMEHTOB. JJIEKTPOHHBIC CEMEHCTBA AIIEMEHTOB: S-H pP-3JEMEHTHI; d- U
f-onemenmol.

Ortkpeitue AU.MenngeneeBsiMm Ilepumongumueckoro 3akoHa. l[lepsvie nonvimku
Kraccugurayuy Xumudeckux snemenmos. BaxHellne NMOHATUS XUMMU: aTOM, OTHOCHUTENIbHas aroMHas M
MonekynsapHas maccel. Otkpeitue [[. Y. Menneneessim Ilepronudeckoro 3akona. [lepuonnueckuii 3akOH B
dbopmynuposke JI. . MenneneeBa. [l epuonumueckas cuctema JU Meunngeneesa.
[Tepuoanueckass cucrema JI. . MenneneeBa kak Tpaduueckoe OTOOpaKEHHE MMEPHUOJUYECKOTO 3aKOHa.
Pasnuunble BapuaHThl nepuoandeckod cucreMsl. [lepuoasl u rpymnmsl. 3HaUY€HHE NEPHOIUYECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBI.

Jemoncrpanuu. Paznuunsie popmsl [lepuonnyeckoit cucremsr 1. . Menneneena.

Tema 2. CTpoeHue BelecTBa

KoBanmenTtHas xuMuueckas CBs3b. [loHaTue o koBaieHTHOU CBs3u. OOIIast SIeKTPOHHAS
napa. KpaTHOCTh KOBaJIEHTHOM CBSI3H. DIEKTPOOTPHUIATEIILHOCTD. [lepexpuleanie 31eKmpoHHbiX opoumael. o-
u m-ceazu. KoBaneHTHas mTOJSpHAs W KOBAJICHTHAs HEMOJIsSIpHAs XuMUYeckue cBsizu. OOMEHHBIH U
JOHOPHO-aKUENTOPHBIA MEXaHW3Mbl 00pa30BaHUSl KOBAJEHTHOM CBsA3M. BellectBa MOJIEKYISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYISIpHOTO cTpoeHus. M1 o HH a s
XUMHUYECKasa cBs3b. Katuonsl u annonsl. MloHHas cBsi3b U €€ cBoiicTBAa. MIOHHAs CBSI3b KaK KpalHUA
CIydail KOBAJICHTHOW TOJIApHOW CBsBU. Dopmynvnas edunuya eewecmsd. OmMHOCUMENLHOCMb OeleHUs.
XUMUYECKUX Cc853ell Ha MUNbL.

MeTtTannuueckas XuMuUu4Yeckas cBs3b O0Oume puznyeckue cBOMCTBA METAJLIOB.
3asucumocms anekmponposooHocmu memainnios om memnepamypul. CraBbl. Yephuovie u yeemuvie cniassl. B o 1
OpoAdHAas XUMHUUYECKasda CB i3 b BogoponHas cBsa3b, Kak 0COOBIN ciydail MEXMOJIEKYISIPHOTO
B3auMOJIeHcTBUS. MexaHu3Mm ee oOpa3oBaHMs W BIMSHHE Ha CBOWCTBA BEIIECTB (HA MPUMEPE BOJbI).
Hcnonvzosarnue 600bl 6 6bimy u Ha npouzsoocmee. Buympumonexynsapnas 6000pooHas c6:3b U ee OUON02UYECKAsL
poib.

ArperaTHble COCTOSHHSA BellecTBa. ['a3pl. 3akoH ABoraapo [uist ra3oB. MosipHbIi 00beM
ra3oo0pa3HbIx BemecTB (mpu H. y.). Kuagkocth. Tu mbl KpUCTAaANHUMUYECKHUX peureTok
Kpucrannnueckas peurerka. loHHbBIE, METATUTMYECKUE, ATOMHBIE U MOJIEKYJISIP-HbIE KPUCTAINIMYECKUE PEIIETKH.
Annotponusi. AMop(HbI€ BEILECTBA, UX OMIUYUMENbHbIE CBOUCEA.

UucTteie BemecTBa CcMecu CMecH 1 XMMUUECKHE COeTUHEHU. [ OMOT€HHbIE U T€TepOTr€HHbIE
cmecu. MaccoBast 1 o0ObeMHasl 01 KOMIIOHEHTOB B cMecH. MaccoBas Joisi mpumeceil. Perenne 3agaB Ha
MacCOBYIO JIOJI0 MipuMecelt. Krnaccugurkayus eeuyecme no cmenenu ux Yucmomat.

HucnepcHble cucTe M bl [lonarue qucnepcHoii cuctemsl. JlucnepcHas da3a U AUCTIEPCUOHHAS
cpena. Knaccudukaius nucnepcHbIX cucteM. Koiouowslie oucnepcHvle cucmemvl. 3oau u eenu. 3HaueHue
OUCNEPCHBIX CUCIEM 8 NPUPOOe U HCUSHU YeTl08eKd.

JemoncTpanuu. MoJienb KpUCTAJUIMYECKOW pelieTku xiopuaa Hatpus. O0pa3ibsl MUHEPAOB C HOHHOM
KPUCTAJIMYECKON PEIIeTKOW: KalblWTa, ranuta. MoJenu KpUCTAINIMYECKUX PEIIETOK «CYXOro JbJay (UIu
noja), anmmasa, rpaduta (Wim kBapua). Moaens MoOIsipHOro oObema ra3oB. Tpu arperaTHBIX COCTOSIHUS BOIBI.
Hucmunnayus 6oovt. Obpasyvl paziuyHblX OUCHEPCHBIX CUCIEM: IMYIbCUL, CYCNeH3ul, a’zpo3onel, 2eiel u
sonetl. Koazcynayusa. Cunepesuc. I¢pgpexm Tunoans.

JladbopaTopHble omnbIThl. 1. OrmnpeneneHue CBOWCTB HEKOTOPHIX BEIIECTB Ha OCHOBE THIIA



KpPHUCTa/NIN4ECKOH pemieTku. 2. O3HaKOMIIEHHE C KOJUIEKLUEH MOIMMEPOB, IIACTMACC U BOJOKOH U U3ACIUN U3
Hux. 3. XKecTkocTh BOABl. YCTpaHEHUE KECTKOCTU BOJbL. 4. O3HAKOMIIEHHE C MHHEpAIbHBIMU BOJaMH. 5.
O3HaKOMJIEHHE C JUCIIEPCHBIMU CUCTEMAMH.

IIpakTnueckas padora Ne 1. [lonydeHue u pacro3HaBaHUE T'a30B.

Tema 3. Dj1eKTPOJIUTHYECKAS TNUCCOLMAIUS

P ac T B 0 p bl. PacTBOPEl Kak TOMOT€HHBIE CHCTEMBI, COCTOSIIME W3 YaCTUIl PACTBOPHUTEINS,
PacTBOPEHHOTO BEIIECTBA U MPOJYKTOB MX B3aUMOJICHCTBUS. Pacmeopenue Kak ¢uzuko-xumuveckuii npoyecc.
MaccoBast 10151 pacTBOPEHHOTO BelIECTBA. THUIBI pacTBOPOB. MonsapHas KoHyeHmpayus 6eujecmsaa.
MunepanbHuvle 600bL.

Teopus PIEKTPONUTUUYECKON ITHUCCOIUAIH U DICKTPOJIUTH U HEDIEKTPOIIHTHI.
Crenenp  3J€KTpoOJMTHUECKON  auccouuanuu. CunpHble U cjnadble  JJEKTPOJIMTHI.  YpaBHEHUS
ANEKTPOJIUTUYECKON Juccoruanuu. Mexanusm ouccoyuayuu. Cmynenuamas ouccoyuayus. Booopoowwiii
nokasameb.

KucmnoTsl BcCBeTe TEOpUHU IEKTPOJIUTHUECKON aucconuranuu. O01me cCBocTBa HEOPraHUYECKUX 1
OPraHWYECKUX KUCIIOT. Y CIIOBUS TEUCHHSI PEAKIINN MEXK Y IEKTPOJIUTaMHu 10 KoHIa. Cneyughuueckue ceoticmsa
A30MHOU, KOHYEHMPUPOBAHHOU CEPHOU U MYPABLUHOU KUCTOM.

OcCcHOBAaHMUS B CBETE TEOPUU DIIEKTPOITUTHIESCKOU JUCCOIN alUM, UX KIacCUUKAIUI U 00IIre
CBOMCTBA. AMuHbl, Kak opeanudeckue ocHosanus. CpagueHue ceolicme amMmuara, Memulamura

U QHUUHA.

C 0 J1 1 B CBETE TEOPHH DIIEKTPOJIUTHICCKONU JTUCCOIMAIINH, UX KiIaccuukamms u oommue cBorictBa. Conu
Kucavie u ocHoshvle Conu opeanudeckux xuciom. Moina. DINEKTPOXUMUYECKUH PsJl HAIPSKEHU METAJIOB U €T0
WCIIOJIb30BAHNE ISl XaPAKTEPUCTUKH BOCCTAHOBUTEIIBHBIX CBOMCTB METAJIIOB.

I'u 1 p o nu3. Coyuan ruaponu3sa coseid. Peaknus cpenst (pH) B pacTBOpax ruaApOTH3yIOIINXCS COJICH.
T'uoponus opeanuueckux eeujecms, e2o 3Ha4eHue.

JdeMoHcTpanuu. VcnbelTanne pacTBOPOB AIIEKTPOJIMTOB M HEAIEKTPOIUTOB HA IMPEIAMET IUCCOLMUALUN.
3aBUCUMOCTh CTEMEHH AIIEKTPOJUTHYECKONW AMCCOIMAIMM YKCYCHOM KHCIOTBHI OT pa30aBlieHUs pacTBopa.
[Ipumeps! peakuuii HOHHOTO 0OMEHa, UAYIINX ¢ 00pa30BaHUEM OCAaJIKa, ra3a WK BOJbl. XUMUYECKHE CBOKUCTBA
KHCJIOT: B3aUMO/ICICTBUE C METaJlJIaMH, OCHOBHBIMH U aM(OTEpHBIMU OKCUAAMH, OCHOBAHUSIMU (LIEI0YaAMU U
HEpPAacCTBOPUMBIMU B BOJE), COJsIMU. B3aumoneiicTBHe a30THOM KUCIOTHI ¢ Menblo. Pasbasnenue cepHoi
kuciomsl. Obyenusanue KOHYEHMPUPOBAHHOU CEPHOU KUCIOMOU caxaposvl. Xumuyeckue c80UCmea wenoyell:
peaxkyus Helmpaiuzayuu, 83aumooelicmaue ¢ KUCIOMHbIMU OKcuoamu, consamu. Paznoscenue nepacmsopumvix 6
800e OCHOBAHUL NPU HaAzpesaHuu. XumuyecKkue c8oUCmMaEa coiell: 83aumooelicmaue ¢ Memaiiamu, KUCIomamu,
wenoyamu, ¢ opyeumu consamu. I uoponus kapouoa kanvyus. M3yuyenue pH pacmeopo 2uoponusyrouuxcs coeu.
KapOOHAMO8 Wje0OYHbIX MEemauilos, XI0puoa u ayemama amMmoHUsL.

JlabopaTopHble onbIThl. 6. O3HakoMiieHHWE C KoJuiekuued kucnor. 7. Ilonyuenue u cBoMcCTBa
HEpPACTBOPUMBIX OCHOBaHMU. 8. O3HAKOMIIEHHE C KOJUIEKUMEW OCHOBaHUU. 9. O3HAKOMIIEHHE C KOJUIEKLUEU
MHHEpaJoB, coaepxamux coiau. 10. McnbiTanue pacTBOpOB KUCIOT, OCHOBAaHUN U COJiel MHAUMKatopaMu. 11.
Paznuunble caydan ruznposinsa conei. 12. 'uaponau3 XJIOpUa0B U alleTaToB MIETOYHbIX METAILIOB.

IIpakTnyeckass padora Ne 2. PemieHne OSKCIEpUMEHTANBHBIX 3a/lad Ha UICHTU(PHUKAIUIO
HEOPraHUYECKNX U OPTaHUYECKUX COCTUHEHHM.

Tema 4. XuMn4eckue peakunu

Knaccudpukanus XUMHUUECKHUX peaku il Peakiun, naynye 6e3 ©3MEHEHUS COCTaBa
BemiecTB. Kiaccudukanus mo 4mciay W COCTaBy pearvpyroliMx BeUIeCTB M NMPOIYKTOB peakiuu. Peaximn
pa3oKeHus, COCAMHEHMs, 3aMEIIeHUs M OoOMeHa B HEOpPraHMYecKoW XMMMHU. Peaknum mpucoeTUHEHUs,
OTILEIUICHUs, 3aMEIEHUs U U30MEPU3ALUU B OPTaHUYECKOW XMMHUU. Peakuuu nonMmepusaluy Kak 4acTHBIN
Cly4yal peakuuid NpUCOEANHEHHUS.

TennoBol »dpPekKT XUMHUUECKHX pPeakIlui DK30- U SHAOTEPMHUUECKUE PEAKLINU.
Tepmoxumuueckue ypaBHeHus. Pacuer koaudecTBa TEIUIOTHI 10 TEPMOXUMUYECKUM YPABHEHUSM.



CKkopoCTh XUMHUUYECKHUX peakxiuu i [IonaTue o ckopocTd XMMHUUECKUX peaKLui,
AQHATUTUYECKOE BbIpaKEHHE. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT KOHIIEHTPAIUH, JaBJICHUS, TEMIIEPaTyphI,
MIPUPO/JIBI pEarupyIOLIMX BEHIECTB, IUIOMIAIN UX COMPUKOCHOBEHUS. 3aKOH JIEUCTBYIOUIUX Macc. Pewenue 3adau
HA XUMUYECKYIO KUHEeMUK).

K a 1 a 1 u 3. Karanusaropsl. Katanus. [omocennwiii u zemepocennviti xamanuz. Ilpumepsl
KaTaJTUTHYECKUX MTPOIIECCOB B MTPOMBINIJICHHOCTH, TEXHUKE, ObITY. DEPMEHTHI M MX OTJIMYHUS OT HEOPTaHHIECKUX
Karaiau3aTopoB. [I[puMeHeHne KaTamn3aTopoB U (PePMEHTOB.

XuMudueckoe paBHOBEecCHUe. ObpaTumble 1 HEOOPATUMEBIE PEAKITUU. XUMHUYECKOE PABHOBECHE H
CTOCOOBI €0 CMEIIEHHsI Ha TpUMeEpe ToTydeHHst aMMuaka. Cunmes ammuaka 8 npomviuieHnocmu. Illonamue 06
ONMUMANBHBIX YCLOBUAX NPOBEOCHUS MEXHOI02UUECKO20 NPoYyeccd.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MPOIIECCbl. OKUCIUTETEHO-BOCCTAHOBUTEIBHBIC
peakuuu. OkuciuTenb M BoccTaHOBUTENb. OkucieHne u BoccTaHoBieHHE. CocTaBlieHUE YypaBHEHUI
OKUCITUTEIHHO-BOCCTAHOBUTELHBIX PEAKIIMI METOJIOM AJIEKTPOHHOTO OasiaHca.

ObmuecBoicTBa MeTauaao B. XUMAYECKUE CBOICTBA METAJUIOB KaK BOCCTAHOBHUTENEH.
B3anmopeiicTBre MeTaJuIOB ¢ HEMETaIaMu, BOJIOM, KUCIIOTAMH U pacTBopamu cojier. Metamtorepmus. Ko pp o
3UM s METalJlJ 0B Kak OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIN mporiecc. CrocoObl 3alIUThl METAIOB OT
KOppO3HH.

OO0mue cBoicTBa HEeMETalJ o B. XUMHUUECKHE CBOWCTBA HEMETANIOB KaK OKUCIUTENEH.
B3anmopeiictBue ¢ MeTajuilamMu, BOJOPOJOM U JpyruMu HemerauiamMyd. CBOWCTBA HEMETALUIOB Kak
BOCCTaHOBUTENEH. B3auMojeicTBHEe ¢ MPOCTBIMH U CIOXKHBIMH BEIIECTBAMH-OKUCTUTESIMU.  OO0rmias
XapaKTePUCTUKA TaJIOT€HOB.

DnexTpoau3. O0mue cnocodbl MOJy4eHUSI METAIIOB U HEMETAJUIOB. DJIEKTPOJIU3 PaCTBOPOB U
pacIiaBoB 3JEKTPOJUTOB Ha MPHUMEPE XJIOPUAA HATpUs. OJIEKTPOJUTUYECKOE IOJIyYEHHE ATFOMHUHUSL.
[IpakTHueckoe 3HaUEHHE JIEKTPOIIN3a. ['aIbBAHOIUIACTHKA U TAJIbBAHOCTETUS.

3axknawueHHue. [lepcnekTuBbl pa3BUTHS XUMUYECKOW HAYKH U XUMHYECKOTO MPOU3BOJICTBA. XUMUS U
npo0sieMa 0XpaHbl OKPYKAIOLIEH CPebl.

JdeMoHcTpanMu. DK30TEPMUYECKHE U IHIOTEPMUUECKUE XUMUUECKUE peaKkuu. TemIoBbIie IBIECHUS IPU
PacTBOPEHUU CEPHOM KHUCIOTHI U aMMUAYHOM CEMUTPhI. 3aBUCUMOCTh CKOPOCTH PEAKLUHU OT MPUPO/IbI BELIECTB
Ha IpUMeEpe B3aMMOJCHCTBUS PACTBOPOB PA3IMYHBIX KHUCIOT OJUHAKOBOM KOHLEHTpPAUUU C OJUHAKOBBIMU
KycoukaMu (TpaHyfiaMd) LMHKA M OJUHAKOBBIX KYCOYKOB pa3HbIX METaNIOB (MarHus, LUHKA, Xeje3a) C
pacTBOpOM COJISIHOM KHUCIOTHL. B3auMmopelicTBue pacTBOPOB CEpPHOM KHUCIOTHI C pacTBOpaMu THOCYJIb(ara
HaTpus Pa3IM4HON KOHLUEHTPAUUHU U TeMIiepaTypbl. Moaenb Kunsuiero ciosi. Paznosxenue nepokcuaa Bogopoaa
¢ nmomolelo Heopranndyecknx katanuszaropoB (FeCly, KI) u mpupoanHbix 0OBEKTOB, COJAEpKalIUX Karaja3y
(cbIpoe Msco, kapTodens). [Ipocreiinme OKUCINTETLHO-BOCCTAHOBUTENBHBIE PEAKIIUU: B3aUMO/ICHCTBUE IIMHKA
C COJISTHOM KUCTIOTOM U kene3a ¢ cynbdarom meau (11). Monens snektponuzepa. Mojens 3eKTpoIn3HON BaHHbI
JUISI TIOJTyYEHUS aJIFOMUHUSL.

JladopaTopHbie onbIiThl. 13. [lonyyeHue kKuciopoaa pasiokeHUEM NEPOKCHIA BOJOPOJA C MOMOUIBIO
JMOKCHJIa MapraHiia u Kamanassl cvipoco kapmogens. 14. Peakuus 3amenieHus MeIu >KEIe30M B PacTBOpPE
cynbdarta meau (II). 15. Tlomydyenue Bogopoaa B3aMMOJCHCTBHEM KHUCIOTHI C HUHKOM. 16. O3HaKOMIIEHHE C
KOJUIEKIHEeW MeTaiioB. 17. O3HaKOMIIEHUE C KOJUIEKIINEN HEMETAIIOB.

IIpakTnyeckas padora Ne 3 «/ enemuueckas cesasb MexHcOy pazIUdHbIMU KIACCAMU HEOP2AHUYECKUX U
opearudeckux gewgecmay (011 08yXUaACOB8020 BAPUAHMA U3YUEHUS KYPCA).

JIMYHOCTHBIE, METAIIPEAMETHbIE U ITPEJJMETHbIE PE3YJIbTATbI
OCBOEHUMA COAEPXXAHMA KYPCA

JleaTenbHOCTh yUuTeNsl B 00y4eHUN XUMHH B CpeaHel (IOJHO) HIKoJe JIOJhKHA ObITh HalpaBjieHa Ha
JTOCTHXKEHUE 00YJAIOIMUMUCS CIEAYIOIUX JUUHOCHHBIX PE3YTbMaAm0g:

1) B yennocmmno-opuenmayuonHou cghepe — 4yBCTBO TOPAOCTU 32 POCCUICKYI0 XHMHYECKYIO HAYKY,
Ir'YMaHHM3M, OTHOILLIEHHE K TPYAY, LEJICyCTPEMIICHHOCTb;

2) B mpyoosoili cghepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JanbHeiIIeld oOpa3oBaTeNbHOM U



npoheccuoOHaTbHON TPACKTOPHH;

3) B nosumasamenvhou (KOZHUMUBHOU, UHMENLIEKMYAIbHOU) cepe — YMEHHE YIPaBIATh CBOCH
MO03HABATEIBHOM JIEATETHHOCTBIO.

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMH OCHOBHOW IIKOJIBI MPOTPAMMBI IO
XUMHWH SIBIISTFOTCSI:

1) ucnonp30BaHNe YMEHUI U HABBIKOB Pa3IMYHBIX BUJOB NIO3HABATEILHON NESATEIHLHOCTH, IPUMEHECHUH
OCHOBHBIX METOJIOB TO3HaHHUA (CHUCTEMHO-WH(POPMAIMOHHBIA aHAN3, MOJICIMPOBAHUE) JUIA H3YUCHHS
Pa3JIMYHBIX CTOPOH OKPYKAKOIIEH NEHCTBUTEIBLHOCTH;

2) WCHOJB30BAHWE OCHOBHBIX WHTEIUICKTYaJbHBIX OMNEpaIuii: (OpMyIUpOBaHHE TUIOTE3, aHAIN3 M
CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHCTEMAaTH3alus, BBISBICHHWE TNPUYMHHO-CIECICTBEHHBIX CBS3€H, IOUCK
aHaJIOTOB;

3) yMeHHe TeHepHpOBAaTh UJIEH M OTIPENICIATh CPEICTBA, HEOOXOIUMBIE IS UX PeaTH3allii;

4) yMeHHWe OIpeneNsiTh MeTH W 3aJadd JIeATeNIbHOCTH, BBIOMPATh CPEJCTBA peau3allid Lend |
MPUMEHSTh X Ha MMPAKTUKE;

5) HMCMONB30BaHHME PA3IMYHBIX MCTOYHUKOB JUIS TOJNyYEHHS] XUMHUYECKON WH(pOpManuu, NOHUMaHWE
3aBHCHUMOCTH COJIEpKaHUs U (JOPMBI TIPEACTABICHUS HHPOPMAITH OT LIeJIeld KOMMYHUKAIIUH U ajpecara.

B oGmacti npeomemmnvix pezyromamoe W3ydeHUE XVUMHH TPEIAOCTABISET YYSHHKY BO3MOXHOCTHh Ha
CTYIIEHH CpeHero (MOJTHOTO) 0011ero 00pa3oBaHusl HAYUYNUTHCS:

Ha 02a30BOM ypOBHe

1) B noznasamenvroti cghepe

a) IaBaTh ONpPeACTICHUS H3yICHHBIM TTOHSITHSIM;

0) OmMMCHIBATH JEMOHCTPAIMOHHBIE U CAMOCTOSITEIHHO TPOBENICHHBIE SKCIIEPUMEHTHI, HCIONMB3YS VIS
ATOTO €CTECTBEHHBIN (PYCCKUM, POTHOM) SI3BIK U S3BIK XUMHH;

B) OINUCBHIBaTh W pa3inyaTh H3YYCHHbIE KJIACCHI HEOPraHMYEeCKUX W OPraHUYECKUX COETUHEHUI,
XUMHYECKUE PEAKIIHH;

T') KJIacCU(UIIUPOBATh U3YUCHHBIC OOBEKTHI U SBJICHHUS;

1) HaAOIIOaTh AEMOHCTPUPYEMBbIE U CAMOCTOSITENIbHO IMPOBOAMMBIE OTBITHL, XMMHYECKHE pPEaKIHH,
MPOTEKAIOIIKE B IPUPOJIE U B OBITY;

€) JenaTh BBIBOJBI M YMO3aKIIOUEHUS W3 HAOMIOACHUN, M3YYEHHBIX XUMHUYECKHX 3aKOHOMEpPHOCTEH,
MIPOTrHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BEIIECTB 10 aHAJIOTUU CO CBONCTBAMH U3Y4YECHHBIX;

) CTPYKTYpUPOBaTh U3yUCHHBIN MaTepua,

3) HHTEPIPETUPOBATH XUMUYECKYIO HH(DOPMALIHIO, TOJTYYEHHYIO U3 APYTUX HCTOYHUKOB;

M) OMNHUCHIBATh CTPOCHHE aToMOB 3jeMeHTOB [?IV mepuona ¢ MCHOIB30BAaHUEM DIEKTPOHHBIX
KOH(uUrypanuii aToMoB;

K) MOJENUPOBATh CTPOCHUE MPOCTEHIINX MOJEKYd HEOPraHMYEeCKMX U OPraHMYeCKHUX BEIIECTB,
KpPHUCTAIJIOB;

2) B YeHHOCMHO-0pUEeHMAYUOHHOU chepe — aHATU3UPOBATH U OLIEHHUBATH MOCIECTBUS ISl OKPYKAIOIIeH
cpelbl OBITOBOM U MPOU3BOJICTBEHHON JESITENILHOCTH YeNIOBEKa, CBI3aHHOM ¢ MepepabOoTKOM BEIIECTB;

3) B mpyoosoii cghepe — IPOBOAUTH XUMHUECKUI SKCIIEPUMEHT;

4) B cgpepe usuueckoii Kyr1omypsi — OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUAX, OKOTAX U IPYTHX
TpaBMax, CBSA3aHHBIX C BEUIECTBAMH U J1a00OpaTOPHBIM 000PYAOBAHUEM.



CKHX CBOMCTB|
B IIepUoAax U

OcHoBHOE XapakTepucTuka OobopynoBanue
coepKaHue OCHOBHBIX BHJI0B st
N Tema TeMbL Tun ESITETBHOCTH ITo3naBarens |PeryasituBHbl KoMMyHHnKaTHB e —
" | ypoxa ’ ypOKa . ueie YY]I e YV ueie YY]I
TePMHHBI U (mpeaMeTHBIN J1a00paTOPHBIX
MOHSTHS pe3yJabTaT) ONBITOB
Ileprnognyeckuii 3aK0H U CTPOCHHE ATOMA
1 Crpoenu | apo u Boass! |OcBauBator YmMeror Onpenemnsirotr | C [leprnonuueckas

€ aToMa. |JIEKTPOHHAsI | i YPOK  [cOBpeMEHHbIE BBIOMpATh TIOCIIeIOBAaTe | JOCTATOUYHOH  [cHcTeMa

Dnextpo |obonouka. [IPE/ICTaBICHUS O CMBICJIOBBIE | JIBHOCTB TIOJIHOTOHU | XHUMHUYECKUX

HHast OJIEKTPOHBI, CTPOCHUU aTOMOB. | €IMHUIIBI MPOMEKYTOY | TOYHOCTBIO hiemenTos [1.11.

000JI0UK |IPOTOHBI U 3HAIOT O CYIIHOCTH | TEKCTa HBIX IIeJIel C | BBIpaXKaroT MeHieneeBa.

a HEWTPOHBI. TTOHSITHS yCTaHaBJIHMBa | y4eTOM cBou MbIcK B |Tabmmist
MuKpomMup u 9IEeKMPOHHASL Th KOHEYHOT'0 coorBercTBUM  |«CTpoeHne
MaKpOMHUP. opOumans, POpMbl | OTHOILIGHUSI | pe3ynbTaTa | c3aJadaMu U [aToMay. Mojenu
yanzm opOuranei, MEXAY HUMH. YCIIOBUSIMU ATOMOB.

YaCTHIL B3aNMOCBSI3b Beinensiror u KOMMYHHKAIlM |DJIEKTPOHHOE
MHUKpOMHpa HOMEpa YpOBHS U dhopmynupy u MPUIOKEHUE K
SHEPrHH DJIEKTPOHA. | IOT yueOHHUKY
CocTaBnsor npobnemy
JIEKTPOHHBIE
(hopMyIBl aTOMOB
2 Oco6en |OcuoBuble | Ypok  |[IpeacraBnstor [Ipumensitor | [Ipeasocxumy | Ymeror DJIEKTPOHHOE

HOCTH  |paBuiia U3y4eH |CIIOKHOE CTPOSHUE | METOMBI aroT NPE/ICTABIATh | MPHIOKEHHE K

CTPOEH [3aIlONIHeHus | Ws aToMa, COCTOsIIEro | MHOPMaIKO | pe3ylIbTaT U | KOHKPETHOE yueOHHKY

ust 2JIEKTPOHaMM| HOBOTO (U3 siapa U HHOTO YPOBEHb cojiepKaHue U

JIEKTPO |SHEpPreTHdec | MaTepu [3JIEKTPOHHON TMIOMCKa, B YCBOCHUS €o00IIAaTh ero

HHBIX  |KHX YpOBHEMW.| ana o6omouku. Haxonsat | Tom uncne ¢ | (kakoii OyAeT | B MUCbMEHHOM

0001104  |DNIEKTPOHHAS B3aMMOCBSA3H MEX/y| TOMOIIBIO pe3yabpTar?) | M YCTHOM

eK Ki1accuukai MOJIOKEHHUEM KOMITHIOTEPH thopme.

nepexo |us SJIEMEHTa B BIX CPEACTB. Hcnonb3yror

JTHBIX SJIEMEHTOB. [Iepuonuueckoit Brigensior u aJleKBaTHbBIE

JNeMeH |s-, p-, d-, f- cucreme J[. 1. dbopmynupy SI3BIKOBBIC

TOB. ceMelicTBa MenneneeBa u OT cpencTBa Uist

Opbura CTPOEHHEM €ro MO3HABATENb 0TOOpaXkeHHs

T S U aToma. COCTaBIIAIOT | HyO LIEIb CBOUX YYBCTB,

p JIEKTPOHHBIE U MBICHIEH 1

2JIEKTPOHHO-Tpad iy MOOY>KACHH I
eckre GopMyIIbI
aTOMOB -, p-, d- U f-
2JIEMEHTOB
3 [epuon |[lepuommdaec | Kombu |3HaroT cMBICT U Brinensror n | Crasst OnuceIBarOT 1. Pasmuanbie

WYECKH |KWi 3aKOH M | HUPOBA [3HaUCHHE ¢dopmynupy | yueOHYFO cozepxanne  |(hopMbI

1 3aKOH |CTpOEHUE HHbI  |[Iepuoguueckoro 0T 3a7a4y Ha coeputaembix ([lepuonnyeckoit

u aToMma. YPOK 3aKOHa, npobieMy. OCHOBE JIEICTBUI € CHUCTEMBI

Ilepuon |Puznueckuit TOPU30HTANBHBIE U | AHAM3UPYIO | COOTHECCHUS | IETBI0 XUMUYECKHX

HYECKast |CMBICI BEPTUKAJIBHbIC T O0OBEKT, TOTO, YTO OpPHEHTHPOBKH [31emenToB J1. U.

CHCTEM  [[TOPSIKOBOTO 3aKOHOMEPHOCTH M | BBIIEISIA yKe npeaMeTHo-ip (MeHzeneesa.

a HOMeEpa VX IpUYUHEL J[al0T | CYIIECTBEHH | M3BECTHO U AKTHYECKOH DIIEKTPOHHOE

XMMHUYE [JIEMEHTa U XapaKTEPUCTUKY BIC U YCBOECHO, H WIIN MTHOH MPIIOKEHNE K

CKHUX COBPEMEHHOE JIeMeHTa Ha HECYIIECTBEH | TOTO, 4TO JIEATENBHOCTH. [y9eOHUKY

3JIEMEH |OTpeieIeHue OCHOBAaHUH €0 HBIE ere Ywmeror (nmn

toB 1. ([lepnomgmuec MOJIOKEHHS B TPU3HAKA HEHW3BECTHO | Pa3BHBAIOT

n. KOI'O 3aKOHA. [lepromuaeckoit CITOCOOHOCTH )

Menpen |[IpranHbI CHCTEMEBIBIBI Opatb Ha cebs

eeBa N3MEHEHHS WHHINATHBY B
METaJTHIEeCK OpraHM3aIN
X u COBMECTHOT'O
HeMeTaJuInie JIeUCTBHS




B IpyIIax.

[lonoxxenue
BOZIOpOJIa B
[lepromuuec
KO cucteMe.
[Ipeanocsuik
1 OTKPBITHSA,
OTKpBITHE,
repBast
(dbopMyarpoB
Ka
[lepronuuec
KOT'O 3aKOHA.
Crnop o
HpUOpHUTETE
OTKPBITHUS
HEepUOIYECK
Or0 3aKOHA
CTpoeHne BemecTsa
Xumnuec |MonHas VYpok  |3HaKomsATCA C Brigenstor Camocrosaren | Ymetor (|, Komnekmus
Kasi CBS3b.[XMMHUUECKasl | M3yueH [Kiaccuukanuei KOJIMYECTBEH | bHO pa3BUBAIOT BEILIECTB C
HonHas u|cBA3b. us TUIIOB XUMHUYECKOU | HbIE (dhopMynupy | cocoOHOCTB) |KOBaJEHTHBIM
koBajieHT |[KoBajieHTHast| HOBOr'O |(CBSI3HM U XapaKTCpucT 0T C IIOMOIIBIO THUIIOM
Hast XUMHMYeCKas | MaTepH [XapaKTEepUCTUKOW | MKH MO03HABaTeNb | BOIIPOCOB XHUMHYECKOIl
CBSI3b U €€ ajma Ka)KJI0T0 U3 HUX 00BHEKTOB, HYIO IIeJTb U JI0OBIBATHL cBs13u. OOpasIipl
Kinaccudukar 3a/laHHbIC CTPOSIT HEJOCTAIOUIYIO |MUHEPAJIOB U
Usl: TIOJIsIpHas CIIOBaMH. JIEUCTBUS B MH(POPMALUIO  |[BELIECTB C
u Co3natot COOTBETCTBU NOHHBIM TUIIOM
HETOoJIsIpHast CTPYKTYpY U Cc Hel CBSI3U: OKCHIA
KOBAaJICHTHAsI B3aMMOCBSI3¢E KaJIbLHs,
CBS3H. i [Pa3JINYHBIX COJIEH,
[lepexon CMBICIIOBBIX TBEPIbIX
OIIHOTO BUJA €IMHMIT [1eI04YeH, TanuTa,
CBSI3H B TEeKcTa KaJbLIUTa
IpYrou.
Pa3Hble BUIBI
CBSI3H B
OITHOM
BEILIECTBE
Metamu [Meramnyec | Ypok  (XapakTepusyroT Bripenstor CocraBusiror | Yyates . Komnexuust
yeckas U [Kast 1 YCBOEH |CBOWCTBa BellecTBa | OOOOIIEHHBI | TJIaH U YIIPaBIATH METaIJIOB.
BOJIOPOJIH [BOOPOAHAS | A 10 TUILY i cMBICT U nocnenoare | mopeneHneM  |Kommekus
ast XMMHYECKHE | HABBIKO [XUMHYECKON CBSA3HM | (pOpMasIbHYIO | THHOCTD napTHepa - CIIJIABOB.
XUMUYECK|CBSI3U. B U CTPYKTYPY JIEHCTBUI. ybexnath ero, |Bosronka mona.
e cBsa3u. |Enunas YMEHHI 3a1a4N. CamocrosiTen | KOHTpoIupoBa |Mozens
Enunas |mpupona Ymeror BHO Tb, MOJIIPHOTO
MpUpOJa |XMMHUYECKHX 3aMEHSTh (opMynupy | KOppeKTHpoOBa |oObema
XxUMu4Ieck|cBszeil. Porb TEePMHHBI 10T Thb Y OLICHUBATh [ra3000pa3HBIX
X CBSI3€1|BOJOPOIHOM onpezeneHus | IO3HaBaTeNb | €ro JEHCTBUSL  |BELIECTB.
CBSI3H B MH HYIO LIeNTb 1 [Tomyuenne n
¢dbopMupoBaH CTPOSIT pacrio3HaBaHKE
U CTPYKTYpP JICUCTBUS B ra3oB:
Gromnonumep COOTBETCTBHU YTJIEKHCIIOro rasa,
OB U C Hell BOIOPOJA,
KHCJIOPOJAa,
aMMHaKa,
DTUIICHA,
alEeTUICHA
Bemects |Kpucrammmue| IIponykx |OcBauBaroT Boccranasnu | Baocsr Vuarcs . Monenu
a CKHue TUBHBIN |XapaKTE€PUCTUKU BalOT KOPPEKTHUBBI | MEPEBOAUTH KPUCTaJLTNIECKUX
MOJIEKYJIS [pEILETKH YpOK BELICCTB OPEeAMETHYIO | U KOH(UINKTHYIO |pELIEeTOK




PHOTO M [BEIIIECTB C MOJICKYJISIPHOTO | CHTYaIHIO, JIOTIOJTHEHUST | CUTYallMiO B [pa3JIMYHBIX THIIOB.
HEMOJIEKY [pa3IMIHBIMHI HEMOJICKYJISIDHOTO | OIMCAHHYIO B | B CITOCOO JIOTUIECKHUH [Tpumepst
NISIpHOTO  [TMHAMU CTPOCHHUSI. 3amaue, CBOMX TUIaH U BEILIECTB C
CTPOEHUS [XUMHUYECKON XapakTepusyroT yTeM JielcTBUH B paspelaTs €€ |HOHHOM, aTOMHOI],
. Tummer  |cBSI3HL. CBOIiCTBa BemlecTBa | mepedopMyn | cirydae Kak 3aj1aqy MOJIEKYJISIPHOU H
KpucTam |AmopdHoe 10 THUILY MpPOBaHUA, pacxXoXIeH! | yepe3 aHAIN3  [METaUTMYecKOM
WYECKHX |COCTOSTHHE KPHCTaJUIMYECKON | YIPOIICHHOT | s 9TaJIOHA, YCIIOBHIA. KPHUCTAJUTNIECKIM
pEIIeToK [BemecTBa peieTkn 0 IIepeckasa | peaJbHOro Ymeror U peleTKaMH.
TEKCTa, C JIeHCTBUS U CIIylIaTh U JIL 1.
BBIJICJICHHEM | €ro MpoAyKTa | ciblmath Apyr |OmpezneneHue
TOJIBKO JIpyra CBOWCTB
CYILIECTBEHH HEKOTOPBIX
oM ans BEIIIECTB Ha
pemieHus OCHOBE THTIa
3a/1a4u KPHUCTaJTNUECKON
nHpopmanuu penieTky. 2.
O3HaKOMJIEHHE C
KOJLIeKIUen
MOJMMEPOB:
I1acTMace u
BOJIOKOH H
U3JIeTTUI U3 HUX
CocraB  |Xumuueckuit| Ypok  [3HAKOMSTCS C Ywmeror BHocsr Ywmeror Konnekiun
BCIICCTB. |COCTAaB U3Yy4€H |[IpUYHMHaAMH BBIBOJIUTH KOPPEKTUBBI MpEaACTaBIIATH BCIIICCTB B
IIpuuuHbI |BeLECTB. us MHOroo0pasus CIEJCTBUA U3 | U KOHKPETHOE pasHbBIX
MHOFOO6p HpI/I‘-II/IHbI HOBOI'O (BCILICCTB. NMCIOINXCS JOITOJTHCHH A COACpIKaAaHNE 1 arperaTHbixX
asus MHOroo0pa3u| MaTepu |3HAKOMSTCS C B YCIIOBUH B COO0IIATh €0 | COCTOSTHHMSX.
BEILIECTB |1 BEILECTB: | ana BaKHEHUIINMU 3a/1auu COCTaBJICHHBI | B INCbMEHHOM | DIEKTPOHHOE
rOMOJIOTHS, (YHKIMOHAIBHBIMH | JAHHBIX € IJIaHBbI U YCTHOH MPUWIOKEHUE K
U30MepHus, rpymninaMu thopme yueOHHKY
aJIJIOTPONHUS
Uucteie [Uucteie Komb6u |OcBauBaiot 3akoH | Beimensror Omnpenensitor | Berymator B |, O0pasibt
BelllecTBa [BemecTBa M | HUpoBa |[lepronuueckoit OOBEKTHI U MOCIIeIoBaTe | AMUAJIOT, MHUHEpPAJIOB U
1 CMECH. [CMECH. HHBI  |cHCTEMBI, CIOCOOBI | MPOLIECCHI C | JIBHOCTB YYacTBYIOT B [FOPHBIX NOPOA.
CocraB  |CriocoObI YPOK pazzeneHus cMecei. | TOUKU MPOMEXKYTOY | KOJIEKTHBHOM |O0pasiibl
cMecel. [pa3ieneHus Breraucnsaror 3peHus HBIX I[eTIel ¢ | OOCY)KACHHH  |OYHIEeHHOMN
PazneneH [cmeceit: MacCOBYIO U LIETIOT0 U Y4ETOM npobieMm, caxapo3bl U
ne ¢uIpTPOBAH 00BEMHYIO JJOJTI0 yacTel. KOHEYHOI'0 y4arcst HepaMHUPOBaHH
cMmeceil  |ue, KOMITOHCHTA B AHanmm3upyoo | pe3yabTaTta BIAJIETh oro
OTCTAaUBaHUE, CMECH T YCIIOBHUS H MOHOJIOTHYECK |KPHCTAJUINIECKOT
BbINAPUBAHU TpeboBaHus ol 1 o0 caxapa,
e, 3a/a4un. JIMAJIOTHUECKO  [COZEpIKaIIero
XpoMarorpa Bribuparot i popmamu MIPUMECH.
¢bust u mp. 3HAKOBO-CHM peun B Jluctannsams
Pazpymenne BOJIMYECKUE COOTBETCTBHHM |BOJIBI KaK CIIOCO0
KpHCTaJuInde cpencTBa Ui c OYHCTKH OT
CKOH MOCTPOEHUS rpaMMaTHUeCK [mpuMecei.
[PELIETKU. MOJEIHN MU U JI. 3. XKecTtkocTh
Huddy3ns CHHTaKCHYECK |BOIBL.
UMU HOpMaMu |Y cTpaHeHue

POIAHOTO A3BIKA
" A3bIKa XUMHHA

PKECTKOCTH BOJIBI.
4. O3HaKOMIICHHE
C MUHEPAITLHBIMHU

BOJIAMU




9 |Hcrunnsl |PactBopumMoc| Ypok  [3Haror ¢usmueckyro | Beipaxkator | [Ipuammator | MHTepecytoTcs | DieKTpoHHOE
e Th. W3y4eH |1 XUMHYECKYIO CMBICTT MIO3HABATENb | YY)KUM TIPUWIIOXKEHUE K
pactBopsl [Kitaccnduka | ust TEOpUH PacTBOPOB. | CHTYyaIlHH HYIO LIeJTb, MHEHHEM U y4eOHHKY
. LIMs] BEIIECTB | HOBOTO  (Bprumcnsior Pa3IMYHBIMHU | COXPaHSIOT BBICKA3bIBAIOT
Croco0sI o MaTepu |MacCOBYIO OO CpeACTBaMHU | ee MpHU cBoe. Yuatcd
BEIpa)KEH |pacTBOpUMOC| ana BEIlIEeCTBA B (pucyHkn, BBIITOJTHEHUN | TIEPEBOANTD
nst TH. [pacTBoOpe CHMBOJIBI, y4eOHBIX KOH(INKTHYIO
KOHIIEHTp |[IcTHHHBIE CXEMBI, JelcTBUil, CUTYaLlUIO B
aryu [pacTBOPEI. 3HAKN). PEryJIUpYIOT | JIOTHYECKHH
pactBopo [CrocoObI Beinendror BECh Tpoliece | TUIaH U
B BBIPA)KEHUS KOJIMYECTBEH | MX paspemiats ee

KOHLICHTpaIH HBIE BBINIOJIHEHHST | KaK 3a1aqy
1 pacTBOPOB. XapaKTEepPUCT | U YETKO 4yepes3 aHaIu3
MaccoBas WKH BBIMOJHSIOT | YCIOBHH
oS 00BEKTOB, TpeOOoBaHuUs

PacTBOPEHHO 3a/laHHbIe MI03HABaTelb

rO BEIleCTBa. CIIOBaMH HOH 3a7aun

ModsipHast

KOHICHTpAIH

s BEIIECTBA B

[pacTBope.

['unpater n

KPHUCTAJIOTH

paThl

10 |ducnepc |Ompenenenu | Ypok  [3HAKOMSTCS C Coznatot Ipensocxuiy | Oomenusatore |, OOpasibl
HBIE eu U3y4eH |onpeieneHueM CTPYKTYPY aroT s1 3HAHUSIMH pa3NIUIHBIX
CHCTEMBI. [Kiaccuukar us Knaccudukanueit B3aMMOCBS3€ | BPEMEHHBIE | MEXIy ICIIEPCHBIX
Komnonp (us HOBOI'O  |JUCIIEPCHBIX 74 XapaKTEepUCT | WieHaMHU CHCTEM:
bl (3011 U |IUCIEPCHBIX | MaTePU [CUCTEM, MOHATUAMHU | CMBICIIOBBIX | UKH TPYIIIBI JJIs SMYJIbCHU,
rein) CHCTEM. ana UCUHHbIE U €IMHMIL JOCTIKEHHS | MPUHSATHUS CYCIIEH3UH,

VicTuHHBIE U KOJLIOUOHbLE TEeKcTa. pe3ynbTara 3} deKTUBHBIX |a3p0301H,
KOJJIOU/IHBIE pacTBOPEI. Beinensiror (xorga OyzmeT | COBMECTHBIX  [FE€JIH U 30JIH.
PACTBODEI. 3HAKOMSTCA C 0000IIEeHHBI | pe3ydabTaT?) | perieHuil. [lomyuenue
3HaueHue bddexrom Tunmans | i cMbICI U Ymeror KOJUTOUIHOT'O
KOJUTOMJHBIX (dopmanbHYIO CIIyIaTh U pacTBopa U3
CHCTEM B CTPYKTYpY CJIBILIATH JIPYT [XJIOPHIA XKelle-
SKU3HU 3aJaun Ipyra 3a (II0).
JeOBEKa. Koarymsmus
Crneuuduuec MOJY4EHHOT'0
KIe CBOWCTBA, pactBopa. D¢ dexT
KOJUTOMJHBIX Turgans.
CHCTEM JLL 5.

O3HaKOMJICHHE C

ICIIEPCHBIMU

cHCTEMaMH

DJ1eKTPOJUTHYECKAS] AUCCONMALUS

11 [3nexrpon|dnexrponut | Ypok  [3HaAKOMSTCS C Ocoznanno n | CocraBmsitor | Berymator B |1 Kommmekrms
NTHYECKA (Bl U W3y4deH |TOHATHAMH MPOW3BOJIBHO | TIIaH U JIMaJIoT, [enouei u
ST HE3JIEKTPOIH | 1A 1eKMPOoaUmMbL U CTPOSIT MOCJIEIOBATE | YYACTBYIOT B |CBEXKEIOMyYEHHBI
TIMCCOIHA |THI. HOBOTO |He21eKmpoaumul, pedeBble JBHOCTB KOJUIEKTHBHOM |X HEPAaCTBOPHMBIX
VST OJEKTPOINT | MaTepH |[IpUMeEpaMH BBICKa3bIBaH | JCHCTBUM. OOCY)KICHHH  |THIPOKCHIOB
Peakimy |naeckast ana CWJIBHBIX 1 clalObIX | us B ycTHOH | Crmuatot npobieM, pa3IUIHBIX
MOHHOTO |THCCOLIMAIIMS JIEKTPOJIUTOB. " CBOI1 crioco0b | yJarcs METaJJIOoB.
oomena |. Teopus 3HAIOT O POJIM BOABI | MICBMEHHON | meiicTBus ¢ BJIaJIETh Peaxums

JIEKTPOIUTH B XMMHUYECKHX ¢dopme. 3TaJIOHOM MOHOJIOTHYECK |HEWTpaIn3aIyy.
4ECKOI [peaknusix. 3HaoT Beinensror n ol 1 [lonyuenue
ICCOIHAIN CYIIIHOCTB tdhopmynupy JINAJIOTHYECKO |[HEPACTBOPHMOTO
u (TO/). MEXaHU3Ma 0T it popmamu OCHOBAHUS U
MexaHnu3m IIFICCOIMALIIH. npoonemy. peun B [pacTBOpEHHE €ro B
cCOIaIi 3HAIOT OCHOBHBIE Crposr COOTBETCTBHH |KHCIIOTE.

1 BELLCCTB C nonoxenus TOJ] JIOTUYECKHE c [lonyuenue




pa3IMIHBIM e rpaMMaTHUYECK |[aMMHAKa U €ro
THITOM CBSI3H. paccyxaeHu MU U B3aMMOJICIICTBHUE C
CuspHbIC U i CHHTaKCUYECK |XJIOPOBOAOPOIOM
cra0ble UMM HOpMaM#  |(«IbIM O€3 OTH»).
SJIEKTPOJIUTEI poxasoro s3eika |JI. 8.
. OcHOBHBIE U s13bIKa XUMHUH (O3HAKOMJIEHHE C
MOJI0KEHUS KOJLIeKIMEeN
TOM. OCHOBaHUI
KauectBeHH
bIe PeaKIuu
Ha
HEKOTOpHbIE
VOHEI.
MeTtoapl
OIpeIeNIeHUs
KHCJIOTHOCTH
Cpeapbl.
Peakmuu
rUpaTaii
12 |l'upponus|[lonsitue Ypox 3HAKOMSTCS C BrigBuraror | Baocst AnekBaTHO J1. Paznuannie
HEOpTraHH |euopous. UCCeN |THMaMU TUAPOIM3a | U KOPPEKTHUBBI | UCHOJB3YIOT  |CIydau THAPOJIH3a
ueckux U |['uaponus OBaHMsl |COJEHN U 000CHOBBIBA | U peueBble coJIel U
OpraHuye [opraHM4Yecku | 1 OpPTaHHUYECKUX 10T JIOTIONTHEHUST | CPEeNICTBA sl |[IEMOHCTpaIys
CKHUX X BEUIECTB. | peduek |coequHeHHiH TUITOTE3bI, B CIIOCO0 JIUCKYCCHHM U |cpeZIbl pacTBOPOB
coenvHeH |buonoruueck| cun MpeAsaraloT | CBOUX apryMeHTaluH |C TIOMOIIBIO
15071 ast poJib CIOCOOBI UX | JEHCTBUI B cBoei VHJAKAaTOPOB Ha
rUIponn3a B MPOBEPKU. cirydae MO3ULIHH. puMepe
OpraHu3Me Beipenstor u | pacxoxaenu | Ilnanupyror KapOOHATOB
YeIoBeKa. dbopmynupy | s 9TanoHAa, obrue [IETOYHBIX
Peaxuuu 10T peanbHOro CIIOCOOBI METaJlIOB,
ruaponn3a B npobnemy. JOeHCcTBUA M | paboThI XJIOpHa
HPOMBIIIICH OmnpenenstoT | ero NpoaykrTa aMMOHUSI, aleTaTa
HOCTH. OCHOBHYIO U AMMOHUSL.
['unponus BTOPOCTETICH [lomyuenue
KapOUIOB, HYIO alleTHICHa
CUJIMIIIIOB, uHpopmanu TUIPOIN30M
¢dochuno 10 KapOu/Ia KaabIusl.
JL. 11. Paznuunsie
CIIydau TUAPOJIN3a
coseit. 12.
['unponus
XJIOPHIOB U
AIIeTaToOB
[IETTOYHBIX
METaJIOB
13 [Cpema  |['maopomm3 [ponyx |CocraBustoT Camocrositen | Cnugaror Onpenemsiror | JIL 10.
BOJHBIX |COJIEH. TUBHBII |ypaBHEHUS BHO CO3JAI0T | CBOM CIIOCOO | Lenu u UcnwiTanue
pactBopo [Pa3mmunbie | ypoK runponu3a conei (1 | anroputMbel | IEWCTBUS C (yHKIIN pacTBopoB
B. TyTH CTYIICHB), JEATENBHOCT | ATAJOHOM YYaCTHHKOB, KHUCJIOT,
Bonopon |mporekanus ONPEACIISIOT 178110)’ CIOCO0BI OCHOBaHUH U
HBII1 TUAPOSIU3a XapakTep Cpebl peueHnu B3aUMOJEICTB | coneil
MoKa3aTe |coiel B npobnem nst WHIUKAaTOPAMH.
bis 3aBHCHMOCTH TBOPYECKOT0 DNeKTpoHHOE
OT UX " TIPWIIOXKEHNE K
COCTaBa. MOUCKOBOIO y4eOHHKY
Jluccounanu xapakTepa
ST BOJIBI.
Bonoponnsiit
[0Ka3aTelb
14 |Oxuciur |Oxucioutenb | KomOn |3HakomsTCS C Cocrasisitor | [Ipensocxuny | [TposiBasitor . Ipocreiimme
€JIbHO-BO |[HO-BOCCTAHO | HUPOBA [[OHATHSIMHU 1esioe 13 aroT TOTOBHOCTh OKHCJINTEIHHO-BO




CCTAHOBM [BUTENIbHBIE | HHBIH  |oKucaumenb, yacTeH, pe3ysbTaT M | ajmeKBaTHO CCTaHOBUTEJILHBIE
TENBHBIC [peakuuu YPOK soccmanosumens, | caMoCTOSITEN | ypOBEHb pearupoBath  |[pEaKIWH:
peaknun [(OBP). oKucnexue, BHO YCBOCHHS Ha Hy>XIbl B3alMOJIEHCTBUE
Oxucnenue u 80CCmanosneHue. JnocTtpanBasi, | (Kakoi Oyzmer | Apyrux, [ITHKA C COJISTHOU
BOCCTAHOBJIE 3HAIOT OTIIMYNS BOCIIOJHSIS pe3ynbTar?) | OKa3bIBaTh KHCIIOTOU U
HUE. OBP ot peaxkiuit HEI0CTaIOUIU IIOMOILIb U bKenesa ¢
OxucnuTenu MOHHOTO OOMEHa. e SMOIMOHANBHY [cyibpaTom Menu
u CocTaBisitoT KOMITOHEHTBI 1o mogmepkky  |(ID).
BOCCTAHOBUT ypaBHeHuss OBP . HapTHEpam. JIL. 14. Peakus
(2178 METOIIOM Omnpenensror Wurepecytorest [3aMeleHns: Mean
CocraBnenue JIEKTPOHHOT O OCHOBHYIO H qY)KUM YKEJIe30M B
ypaBHEHHIH OanaHca BTOPOCTEIEH MHEHHEM H pacTBope
OBP HYIO BBICKa3bIBAIOT |CYNb(aTa Meau
METOJIOM HHpOpMALH cBOE (ID). 15.
JIEKTPOHHOT 10 [Tonyuenne
o OayaHca. BOZIOpOJA
ONeKTponu3 B3aMMO/IEiiCTBUEM
pacTBOPOB U KHCIIOTHI C
pacruiaBoB LITHKOM
15 |O606mmeH |CTpocHue Ypok  |3HAIOT MOHATHS YwMmeror CraBsr Berynator B DIIEKTPOHHOE
ue u BEILIECTBA, KOMIUIE |Beuyecmao, BBIOMpATh yueOHYIO JIaJIor, IPUIIOKEHHE K
CHCTEMAT [XMMHUYEeCKasl | KCHOTO |[xumuueckutl CMBICJIOBBIE | 3a/1a4y Ha Y4YacTBYIOT B yueOHHKY
u3alus  |CBs3b, NPUMEH |91eMeHm, amom, €IMHHUIIBI OCHOBE KOJUIEKTHBHOM
MaTrepuall [KPUCTAJUTUUE | eHUs Monexyia, TEKCTa U COOTHECEHHsI | OOCYKIACHHH
a 1o CKHE 3HaHWH, |91exmpoompuyamer| yCTAaHABINBA | TOTO, 4TO npobieM,
Teme: peleTky, YMEHHH [bHOCHDb, Th yKe yuarcs
«OOmas |monuMepsl, | , 6aNeHMHOCTb, OTHOILEHUS | U3BECTHO U BIAJIETh
XUMUSD» |UCTUHHBIC U | HaBBIKO |cmeneHb OKUCAeHUs,| MEXILy HUIMHU. | YCBOGHO, U MOHOJIOTUYECK
KOJUIOUJIHBIC | B eeujecmea Beinensiror TOTO, YTO ol u
[pacTBOPBI. MoneKkyspHo2o u 0000IIEeHHBI | ele JIMaJI0rM4eCcKO
Turel HEMONEKYIAPHO20 1 CMBICT U Hen3BecTHO | i popmamu
XMMHUYECKHX cmpoenust, (dopmanbHyIO peun B
peaxuuil. Kaaccugurayus CTPYKTYpY COOTBETCTBHH
CkopocTtb XUMUYECKUX 3a/1a4u c
XUMHYECKUX pearxyuii, T3/]. rpaMMaTHYeCK
[peaKIHi. OOBACHAIOT AMH U
['uaponus 3aBHCHMOCTD CHHTAaKCHYECK
CBOICTB BEILIECTB OT UMH HOpMaMH
X COCTaBa U POAHOTrO sI3bIKA
CTPOCHUS, IPUPOLLY U A3bIKa XUMHH
XUMHYECKOHN CBA3H
16 [Kourpomns| Kortponsa | Ypok  [[IpoBomst YcranaBimBa |Oco3HAlOT  |YMeEIOT
Hasl ast pabota | KOHTPO  [pediekcuio 10T KAuecTBO M |IPEICTABIIATH
pabota Ne| Ne I mo I, COOCTBEHHBIX TIPHYHHHO-CI |YPOBCHB KOHKDETHOE
110 Teme: OUCHKH IOCTHKCHII B C/IICTBEHHBIE |yCBOEHHS.  |COJIEPIKAHHE
TeMe: «Teoperna | n [MO3HAHUHU CTPOCHHSA
CBSA3U. OneHnBaloT |cO00IIaTh €ro B
«Teopern| eckue KOppeK [aToma, CTPOCHHUS o o
weckne | ocHoBBI - BelecTBa. CtposiT IOCTUTHYTBIN HI/ICLMVGHHOI/I "
OCHOBBI | oGmIei 3HaHMil |AHATM3HpYIOT JIOTUYECKUE |pe3yabTaT YCTHOI (opme
oOuIei | Xumum» pe3yIIbTATHI LCIIH
XUMHADY KOHTPOJIBHON pacCyKJICHUM
paboThI 1
BBICTPANBAIOT ITyTH
TOCTYDKEHHSA
YKETTaeMOTO YPOBHS
YCIIEITHOCTH
Xumnueckue peakuum. Bemecrsa
17 | Knaccud|Knaccuduka | Ypoxk  |3Haror, Kakue YmMmeror [puanmator | C .
HKaIuys |t YCBOEH  |[TPOLIECCHI 3aMEHSTh MO3HABATeNlb | AOCTATOYHOH |IK30TEPMUYHOCTD
XMMHUYEC |XUMUYECKHX | A Ha3bIBAIOTCS TEPMHHBI HYIO LIeJIb, MIOJIHOTOH U [peaKy CEpHOM
KHX [PEaKLMii: O | HABBIKO [XMMHYECKUMH OIPECICHHS | COXPAHSIOT | TOYHOCTBIO KHCIIOTHI C




peakuuii [auciy u BHU peakuusiIMH, B YeM | MHU. ee pu BBIpaKaroT THIPOKCHIIOM
B COCTaBy YMEHHH |UX CYyTb. Beigemnstor BBIITOJTHEHUN | CBOM MBICIIM B |[HATPHSL.
OpraHHY [pearupyroum 'Y cTaHaBIMBAIOT (hopManbHyIO | y9eOHBIX COOTBETCTBHH |DHIOTEPMUIHOCT
€CKOM M |X BEIIECTB; [IPYUHAJICKHOCTD CTPYKTYpY JIeUCTBHH, C3a/auaMH U |b PEaKINN
Heoprad |rmo KOHKPETHBIX 3a/aun. PETYIUpPYIOT | YCIOBUSIMA ITIMOHHOM
MYECKOH [N3MEHEHHIO [peaKuuii K AHanm3upyro | Bech Iporecc | KOMMYHHKAIM  [KUCIIOTHI C
XMMUH. |CTereHen pa3IM4YHBIM TUTIAM | T YCJIOBUSI M | MX u. rUApOKapOOHATOM
TemnoBo |okucIeHUs 110 pa3IMYHbIM TpeOOBaHUSI | BHINOJHEHHsI | YCTaHABJIMBAIO [HATPHSL.
7§ JIEMEHTOB, [pU3HAKaM 3a1a4n U YETKO T paboure Bzanmopeiicteue
a¢ ekt |odpa3yrommx KI1aCCU(DUKAITITH BEITIONTHSIOT | OTHOIIICHUS, AJTFOMHHUS C
XMMHYEC [BEIIECTBA; T10| TpeOoBaHus | y4arcs cepoi.
KoM TETIOBOMY no3HaBarenb | apdextrnBHO  |PaznoxeHne
peakuu [phdexry; mo HOH 3aJjauil | COTpYAHMYATh [[IepMaHraHaTa
(bazoBomy u KaJTHsl.
COCTaBy crioco0cTBOBatT |B3anmopneiicTue
pearupyromu b HATPHS ¥ KaJIbLIUs
X BEILIECTB; MPOAYKTUBHON |C BOJIOM.
110 y4acCTHIO KOoomnepauuu BsaumoneiictBue
KaTaJI13aTop [IHKA C COJISTHOU
a; 1mo KHCJIOTOM.
HalpaBJICHU BzaumoneiictBue
10. Kesesa ¢
Kiaccuduka [pacTBOpOM
HsL TI0 cynbhaTa menu
MEXaHU3MY (1D).
(pamuxanbHBI OnBITH,
€ 1 HOHHBIE); WILTIOCTPHUP YIOIIN
10 BUAY € IIpaBUIIO
SHEpruw, bepromie —
UHULHUHUPYIO oOpa3oBaHue
e ocajka, ra3a Wi
[peaxuuio ciaboro
(poroxumuu DIIEKTPONUTA
€CKHe,
paaualioHH
ble,
SIIEKTPOXUMHU
JecKue u
TEPMOXUMHUY
€CKHe)

18 | Cxkopocrt |CkopocTs Ypok  |3HaKOMSTCA C Boccranasmu | Cocrasistor | [Tonumarot /1. 3aBuCHMOCTB
b TOMOTCHHBIX | U3Y4eH |[IOHSATHEM CKOpPOCMb| BAIOT TUTaH U BO3MOXKHOCTD  |CKOPOCTH PEAKIHH
XUMHYEC A us XuMuyeckou MPEAMETHYIO | IMOCTeIOBAaTe | Pa3IMIHBIX OT TIPUPOABI
KOH TeTepPOreHHBI | HOBOTO |peakyuu. 3HAIOT CHUTYAIIHIO, JBHOCTH TOYEK 3PCHHUS, [BEIIECTB HA
peaxmy (X peakuuii. | matepu |pakTopsl, ONHCAaHHYIO B | AEHCTBUU. HE [puMepe

OHeprus ana BITUSIONINE HA 3amade, CaMocTosTeN | COBIANAIOMUX |B3aUMOACHCTBHA
AKTUBAIIHU. CKOPOCTh peakIid. | myTeMm BHO c [PacTBOpOB
Brmstane 3HAKOMSTCS C nepedopmyn | popmynupy | COOCTBEHHOH. [pa3THYHBIX
Pa3TUIHBIX [TOHATHEM O HUPOBaHMUA, 0T JeMoHCTpHPY  |KHCIOT

(akTopoB Ha KaTaJIm3aTope u VIIPOIICHHOT | TO3HABATENb | IOT OITTHAKOBOM
CKOpOCTh MEXaHHU3ME eTO o Tiepeckaza | HyIO Iellb M | CIIOCOOHOCTB K [KOHIICHTPAIINH C
XIMHYECKOMN eicTBUSL. TEKCTa, C CTpOSAT SMIIaTHH, OTMHAKOBBIMH
[peaKnum: SHAKOMSTCS C BBIJICTICHHEM | IEHCTBHS B CTpeMJICHHE  |FpaHyJIaMH I[FHKa
[IPUPOJIBI 1 (hepmeHTaMU-0MOKa | TOITBKO COOTBETCTBH | YCTaHABIMBATh |U B3aMMOJCHCTBUE
KOHLICHTPALH| TaJIN3aTOPaMH CYIIECTBEHH | ¥ C HEH JIOBEPUTENBHBI [0IMHAKOBBIX

" ol JuIs € OTHOWIICHUS |KYCOYKOB MarHus,
[pearupyromu pemeHus B3aMMOIIOHMMa |IMHKA U JKeJle3a ¢
X BEIECTB, cEhity | HUSA COJISTHOU

TLTOIIA TN nHpopmanun KHCJIOTOH.
COIIPUKOCHOB . Beiensitor BsaumoneiictBue
SHUS (hopmabHyIO pacTBOpa cepHOU
[pearupyromm CTPYKTYpY KHCIIOTHI C




X BEIECTB, 3a/1aun pacTBOpaMu
TeMIiepaTyp THOCYIb(aTa
bI, HATPHs Pa3INIHON
KaTaJn3aTop KOHLICHTPAIIHH.
OB. BsaumoneiictBue
['oMoreHHbI [PacCTBOPOB CEPHOM
u KHCIIOTHI 1
reTEePOreHHBI THOCYIb(aTa
1 KaTanus. HaTpuUs NpU
CpaBHeHue Pa3IMUHBIX
(hepMeHTOB ¢ TeMIIepaTypax.
HEOpTraHuueC Mozens
KHMU KUTISIIIETO CII05
KaTaJ13aTop
amu
19 | Obpatu |O6patumeie | IIponyk [3HakoMsITCs C Briensitor Crnuyaror OnuceiBator |/l OOpaTuMBbIe
MOCTh U TUBHBIN |KiTaccUUKanmen O0OBEKTHI 1 crocod u COJZIep)KaHWE  [peaKlH Ha
XMMHUYEC |[HeoOpaTuMBI | ypoK XHUMHUYECKHX MPOLIECCHI C | pe3yabTaT COBEpIIAEMBIX [[IpUMepe
KHUX e [peakiuii TOYKHU CBOUX JIEHCTBUI € [OJIy4EHUs
peaxkuuii [XuMU4ecKue (oOpaTuMBbIe U 3peHust JIEUCTBUII C LIEJIbIO0 pOAaHMU/A Kele3a
. peakuuu. HeoOpaTHMBIe), LEJIOT0 U 3aJaHHBIM opuentupoBku |(I11I) u
XumMuye | XuMH4YeCKoe MOHSATHEM yacren. 3TAJIOHOM, MPEAMETHO-TIP |HAOJFOACHHS 3a
CKOE [paBHOBECHE. Xumuyeckoe AHanm3upyro | OOHapy)KuBa | aKTHYECKOM cMeleHHeM
paBHOBe |Y cI0BUS [pasnosecue n T YCIOBUSL | IOT WJIN HHOU paBHOBECHS 10
CUC U CMCLICHUA YCIIOBUSIMHU €TO Tpe6OBaHI/I$[ OTKJIOHCHUSL ACATCIIBHOCTU. [MHTCHCHUBHOCTU
CHOCO6BI XUMHNUYECCKOI'O| CMCLICHUA 3aJa4u. M OTJINYUS OT | YMeEIT OKpAacCKH IPOAYKTa
ero [paBHOBECHSL. Beibupator JTajoHa CIIyIIaTh U peaxIyy npu
cmereH |[Ipuniumn Jle 3HAKOBO-CHM CIBIIATH IPYT |[A3MEHEHUHU
us aTense. BOJTMYECKHE Jpyra KOHIICHTPAIIH
3aKoH CpezcTBa IS [PEareHToB U
eMCTBYIOLH MOCTPOCHHUS [IPOIYKTOB.
X Macc JUIs MOJIENN Brmsiaue
[paBHOBECHBI TEeMIIepaTypsl U
X CHCTEM. TaBJICHUS Ha
Koncranra TUMEpHU3aIII0
[paBHOBECHS okcuaa azora (IV)
20 | Knmaccud([Ipocteie u | Ypok  |3HaKOMSTCS C Camocrosren | Baocsr YmMeror .
WKaIUsl |CIIOJKHBIE Hccliex  |BaKHEUIIMMU BHO CO3JIAIOT | KOPPEKTHBHI | MpeACTaBiIATh (B3aumopelicTeue
u BEIIIECTBA. OBaHHUS |KIaccaMu QNTOPUTMBL | U KOHKpPETHOE HATPUS U CypbMBI
HOMEHKJI|OKCHIBL, UX | U HEOPTaHNYECKUX JIESITeBHOCT | TOMOMHEHUS | COAepiKaHHE U [C XJIIOPOM.
atypa |[knaccudukan| pediiek |coennHeHHH. U TIpU B CIIOCO0 coobmate ero  |['opeHme MarHus u
HEOpTaH |Ws; chn OnpenensroT peteHnn CBOUX B IMMUCBMEHHOHN |aTFOMHUHUS B
WYECKUX [THIPOKCHUIBI [IPUHAIIICKHOCT npodieM JEUCTBUI B | M YCTHOM KHCIIOpOJIE.
coenuHe |(OCHOBaHUS, BEIIECTB K TBOPYECKOTO | ciydae hopme. Biammoneiicteue
HUH KHCIIOPOACON pa3TUYHBIM Ki1accam| U pacxoxneHu | Ilonmmaror MeIH C
epxaIme HEOPTaHMYECKUX TIOMCKOBOTO | 5 ATAJIOHA, BO3MOXKHOCTh  |[KOHIIEHTPHUPOBAHH
KHCIIOTEI, COCTMHEHMHA xapakrepa. pearsHOro Pa3IHYHBIX BIMH CEPHOU H
am(poTepHBIE Boipensitor u | aeiictBus U TOUYEK 3pPEHHUS, [a30THOM
THIIPOKCHUIBI) dhopmynupy | ero mpoaykTa | He KHACIIOTAMH.
. Kucnorsr, OT coBHamaromux |(BzauMmonelicTBue
X npodieMy ¢ COOCTBEHHOI |[HATPHSI U CYpPEMBI
KiaccuuKarg c cepoil. ['openue
nst; Cephl, YIIIs U
OCHOBAHUS, ¢ocdopa B
X KHCIIOpOJIE.
Kaccudukary BsaumMoneiicteue
Ws1; COMM X XJIOPHOM BOJIBI C
Kaccudukary [pacTBOPOM
nsi. [lonsitne Opomuna u
0 NOANIA KaIns
KOMILIEKCHBI (HaTpus).




X COJISIX JLL 16.
O3HaKOMJIEHHE C
KOJLIEKIMEN
MeTayioB. 17.
O3HaKOMJIEHHE C
KOJLIEKIUEN
HEMETAaJJIOB
21 | Meramn |[Tonoxenue | KomOu [3HatOT OCHOBHBIC Anammzupyto | CocraBisiior | Yuarces 1. O6pa3ibt
bl M MX |METaJUIOB B | HAPOBA [MeTaJuIbl, MX OOIIue | T OOBEKT, IUTaH U YCTaHaBJIMBATh |METAJIOB M UX
cBoiictB |[[ICXD 1. W. | HHBII  |cBOlCTBa. BBLICIISA MOCNe0BaTe | U CPAaBHUBATh |COEAUHEHUIL.
a MenneneeBa.| ypok XapakTepusyroT CYIIECTBEHH | JBHOCTb pasHele Touku |['openue xenesa,
Mertainiec CBOICTBa METAILJIOB, [ bIe U JIecTBUH. 3peHus, MarHus.
Kas CBS3b. OIMUPAsCh Ha UX HecymecTBeH | OLeHuBalOT | mpexxae yeM  (BzaumogelicTue
OOmme TIOJI0KEHUE B HBIE JIOCTUTHYTHI | IPUHUMATh MeH ¢
¢dusmueckne [lepronuueckoit MIPU3HAKH. i pe3yabTaT | pelieHue u KHUCJIOPOJIOM U
CBOMCTBa cucreme U ctpoenue| CTpykTypup JienaTh BBIOOp. |cepoii, HaTpusl ¢
METaJUIOB. aTOMOB YIOT 3HaHUSI. VYyarcs BOJIOM.
XUMHUYECKHE OnpenensitoT MePEBOAUTH DJIEKTPOHHOE
CBOICTBa OCHOBHYIO U KOH(UINKTHYIO |[IPUJIOXKEHUE K
METaJUIOB. BTOPOCTEIEH CUTYAIHIO B yueOHHKY
Bzaumognetic HYIO JIOTHYECKH
TBUE C nunpopmanm IUTaH |
NPOCTBHIMU U 10 paspemiats ee
CIIOKHBIMHU Kak 3a/auy
BEIIIECTBAMM. yepe3 aHaIu3
Oxcunpl u YCIIOBHI
HJPOKCHU/IBI
HEePEX OAHBIX
METaJIJIOB.
3aBUCHMOCTD
UX CBOWCTB
OT CTEIEHH
OKHUCIICHUS
MeTasia
22 | Obuwe (OcHoBHble | Ypok-m |[loHMMAIOT CyTh Bribuparor Buocsr PasBuBarot /1. PesynpTaTst
CIIOCO0bI [cIOCOOBI PakTHK [METaJUTyprHYECKUX | OCHOBAHMSA M | KOPPEKTHBBI | yMEHHE KOppO3UH
TIOJTy4eH |IONy4eHus | yM [IPOLIECCOB. KpUTEpUU u UHTErpUpOBAT |METAJUIOB B
ust METaJlJIoB. 3HAKOMSTCS C ULt JIOTIOJIHEHUST | bCSI B TPYIIY  [3aBUCUMOCTH OT
METaJIIOo |DIEKTPOIIU3. [pUYNHAMUI CpaBHEHMUS, B CBEpPCTHHUKOB U |yCIIOBHH €€
B. Koppozus: KOppPO3HH, cepHaly, COCTaBJICHHBI | CTPOHUTH [POTEKaHUs
Kopposu [mpuanssl, OCHOBHBIMH Ki1accuuka | € IUIaHbl. MPOSYKTUBHOE
S MeXaHH3MBbI TUIIAMH 1 812078 Cangaror B3aNMOJIEHCTB
[IPOTEKAHNS, CIIOCO0AMH 3aIIUTHI | 0OBEKTOB. CBOH crioco0 | me co
CIIOCOOBI OT KOPPO3UHN Beigensitor u | meiictBust ¢ CBEPCTHUKAMU
[IPEA0TBpAIL ¢dopMmynupy | 3TasIOHOM U B3POCIBIMA
SHUSI. 10T
Crieruaec npobiemMy.
K€ BHIBI YcranaBnuBa
KOppO3UH 1 10T
CIOCOOBI TIPUIHHHO-CIT
3aIHTHI. €/ICTBEHHBIC
CocraBnenue CBSI3U
YpaBHEHUH
OBP
JIEKTPONH3a
23 | Hemeran([Tonoxenune | Ypok  |3HaKOMSTCS C Beinensaror Crassr Hemonctpupy |. I'openue cepsl
JIBI M UX [HEMETAJUIOB | M3y4eH |OCHOBHBIMH KOJIMYECTBEH | y4eOHYIO 10T u Goctopa.
cBoiictB [B [ICXD JI. | ms HEMETAJIAMU, UX HBIC 3a7avy Ha CIocoOHOCThL K (Bo3ronka nona,
a. . HOBOT'O |CBOWCTBaMH. XapaKTEpPUCT | OCHOBE SMIIATHH, pacTBOpeHHE ioz1a
Bnaropo |MenzneneeBa.| marepu |[XapaxkrepusyoT UKU COOTHECEHMs | CTPEMIICHUE B CIIIPTE.
naele  |Kondwurypan | ana CBOIiCTBa 00BEKTOB, TOTO, YTO ycranasnuBath [JI. Pabora c




rassl 1Sl BHEIITHETO HEMETaJUIOB, 3a/laHHbIC yKe JIOBEPUTENIBHBI [KOIJIEKIUSIMH
JIEKTPOHHOT omupasich Ha UX CIIOBaMH. W3BECTHO H € oTHOIIeHUS  |(0Opas3Ibl
0 CcJI0st [IOJIOKEHHE B Cospnarot YCBOEHO, U B3aMMOIIOHAMA |HEMETAJUIOB).
HEMETAJLIIOB. [lepronuueckoi CIPYKTYpY TOT'0, YTO Hust. C DIIEKTPOHHOE
[Ipocteie cUCTeMe. B3alMOCBA3€ | €Ille JIOCTaTOYHOH  [IPHIIOKEHHE K
BEIleCTBA SHAKOMSITCS C i HEW3BECTHO | MOJHOTOH H yueOHHUKY
HEMETaJlIbL: obnactsmMu CMBICJIOBBIX TOYHOCTBIO
CTpPOCHHUE, [IPUMEHEHHUS €/IMHHIT BBIpaKaroT
¢dusmueckne 0JIaropoIHBIX T'a30B | TEKCTa. CBOM MBICIIH B
CBOICTBA. VYcranaBnuBa COOTBETCTBUU
XUMHUYecKue 10T aHAJIOTHH ¢ 3a7ja4yaMy U
CBOICTBA. YCIOBHAMU
Baxxueinime KOMM yHHKaIH
OKCH/JIBI, u
COOTBETCTBY
IOIINE UM
THPOKCHJIBI
"
BOJIOPOIHbIE
COCAUHCHUA
HEMETaJJIOB.
WueprHble
rassl.
N3menenue
KUCJIOTHBIX
CBOICTB
BBICIIIUX
OKCHUJIOB U
HJIPOKCHUJIOB
HEMETaJlJIOB
B IIEPUOIAX U
rpymnmax.
3aBUCHMOCTD
CBOWCTB
KHCIIOT OT
HeMeTasula
24 | Obmast |["ajgoreHs: Ypok  |3HaKOMSATCA C Ananmupyto | Oco3HaoT YmerT J. Bo3ronka
xapakte ((rop, XJIop, | YCBOEH [OCHOBHBIMHU T YCIOBUS U | KA4eCTBO U CIIyIIaTh U fona.
puctuka [Opom, om. | us CBOMCTBAMU TpeGOBaHUS | YpOBEHb cnblmath apyr | M3rorosienue
rajored |PacmpocTpaH| HaBBIKO [rajoreHos, 3a/aun. YCBOCHHUSL. Jpyra. HOIHOU
OB €HHE B B U 00JTacTsIMH UX YmeroT Crnugator [Honumaror CIIUPTOBOIL
pupoze, YMEHHUM |MCIOJIB30BAHUS. 3aMEHSTh CBOH CIIOCO0 | BOBMOXKHOCTh | HACTOWKH.
[OTy4eHHE, 3HAIOT B)KHEWIINE | TEPMUHBI JIEUCTBHA C Pa3IUIHBIX ONEeKTpOHHOE
CBOI{CTBa. COCIMHEHUS XJIOpa | OMpeneNneHus | 3TaJIOHOM TOYEK 3PEHUS, | MPHUIIOKEHHE K
CpaBHHTEND MU HE YaeOHUKY
Hast COBIIAJAFOIITHX
AKTHBHOCTD. € COOCTBEHHOM
[loBapeHHas
COJlb,
COJISTHAS
KHCIIOTa
25 | Oxkcumer |[Ctpoerne, | Ypok  [OcBamBaror cocraB, | Beigenstor Camocrosren | OOMeHHBAIOTC | DIEKTPOHHOE
HOMCHKJIATY | M3y4€H [CTpOeHHE U KOJIMYECTBEH | BHO s SHAHUAMHU MIPWIIOXKEHNE K
pa, ns KI1accHU(pUKaIMio HBIE dbopmynupy | Mexmy y4eOHHKY
Kaccudurkan HOBOTO [OKCHIOB, HX XapakTEepuCT | 10T WICHaMHU
ns v MaTepu |HOMEHKJIATYpY. VKU TIO3HABATeNb | TPYMITBI JJIs
CBOICTBa ana XapakTepu3yloT UX | OOBEKTOB, HYIO IJIb U | IPUHATHS
OKCHJIOB. CBOICcTBa 3aJJaHHBIC CTPOSIT 3¢ HeKTUBHBIX
Baxxueiiune CII0BaMU JIeHCTBUS B COBMECTHBIX
[pe/CTaBUTE COOTBETCTBH | pEHICHUN
)11 5TOrO U C Hell




KJ1acca.

[lepokcusl
26 | Kucnor |CrpoeHue, VYpok  |OcBauBaror Bripaxaror | Beigensitor u | Vuarcs /1. PazbaBienue
Bl HOMEHKJIATy | M3y4eH [Kiaccu(puKanuio, CMBICTT OCO3HAIOT TO, | pa3pemarhb KOHILIEHTPUPOBaHH
pa, nst HOMEHKJIATYpy CHUTYaIn 4TO yXKe KOHQUINKTHI - |0l CepHOM
Kaccudukaln| HOBOrO [KHCIOT. Pa3NUYHBIMH | YCBOGHO H BBISBIISTS, KHCIIOTHI.
us 1 MaTepu |XapaKTepH3YIOT UX | CPEACTBAMH | YTO eIle naentnunup |OOyrnuBaHue
CBOICTBa ana CBOICTBa (pucyHkw, MOJIEKUT 0BaTh caxapa u
KHCIIOT. CHMBOJIHI, YCBOEHHIO, poOJIEMBI, LEJLTIOJIO3BI
Baxneiinme CXEMBI, OCO3HAIOT UCKATh KOHLIEHTPUPOBAHH
[pe/ICTaBUTE 3HAKN). Ka4yecTBO U OLICHUBATh oli cepHOM
T 3TOro Cosgarot YpOBEHb aNbTEepHATHBH |KHUCIIOTOM.
KJ1acca. CTPYKTYpY YCBOEHHUS BI€ CIIOCOOBI BsaumoneiictBue
OcobeHHOCT B3alMOCBSI3€ paspelieHnsi  [KOHIIEHTPUPOBAHH
U CBOMCTB i KOH(JINKTa, ol 1
CEpPHOH 1 CMBICJIOBBIX NPUHAMATh pa3taBiIeHHON
a30THOMU €/IMHHIT pelieHre u A30THOI KHCIIOTHI
KHUCJIOTHI, TEeKcTa peanu3oBBIBAT |C MEBIO.
MYypaBbUHON b €ro Komnekius
U YKCYCHOU IIPUPOIHBIX
KHCJIOThI OPraHn4CCKuX
KHUCIIOT.
UL 6.
O3HaKOMJIEHHE C
KOJIJIEKLIUEN
KHCIIOT
27 | OcuoBan|Ctpoenne, | Ypok [OcBauBaror [IpoBoasT IIpensocxum | IIposBistor 1. Komnexrus
ust HOMEHKJIATY | M3y4eH |KIacCH(HKALMIO U | aHaIH3 aroT TOTOBHOCTb ienouei u
pa, ust HOMEHKJIATYpy Croco0oB BpPEMEHHBIE | aJ€KBAaTHO CBEIKETIONYIEHHbI
Knaccudukan HOBOro |0CHOBaHHH. pelieHus XapaKTEepUCT | pearupoBaTh  [X HEPACTBOPUMBIX
ust U MaTepu |XapakTepu3yloT UX | 3a7aul C UKHU Ha HYX[IbI HIPOKCHIIOB
cBOifcTBa ana cBOiicTBa TOYKH JOCTW)KEHHS | OPYIuX, pa3IUYHBIX
OCHOBaHUI. 3peHUs UX pe3ynbTara OKa3bIBaTh METaJJIOB.
PacTBOpHMEI paunoHanbH | (Korga OyzneT | MOMOILb U Peaxuus
eun OCTH U pe3yapTar?) | AIMOIMOHANBHY [HEHTpaIH3aIuu.
HEpPacTBOPUM 9KOHOMHUYHO 10 onnepxkky |[lomydeHue
blc CTU. YMeIoT HapTHEpam HEPacTBOPUMOI0
OCHOBaHUSI. BBIOMpATh OCHOBaHHUS U
Baxnerimme 00001IIeHHBIe [PaCTBOpEHHE €ro B
[IPEACTaBUTE CTpaTerun KHCIIOTE.
I KJiacca. peueHust [lomyuenue
OcoOeHHOCT 339N aMMHaKa 1 €ro
u B3aUMOJIEVCTBHUE C
OpTraHW4ECKH XJIOPOBOZOPOIOM
X OCHOBAaHUIA («meIM O€3 oTHS).
JL. 7. Ilonyyenue u
CBOWCTBA
HEpPacTBOPUMBIX
OCHOBAaHUI
28 | Comu  |Ctpoenme, | Ypok [OcBamBaror Ipmmenstor | CraBsr VYuarcs 1. Komnexrms
HOMCHKJIATY | M3y4eH [KIAcCCH(HKALUIO M | METOMBI yueOHYI0 YCTaHaBIIHMBATh [CONEH Pa3IUIHON
pa, ns HOMCHKJIATYpy nHpopManmo | 3amady Ha Y CPAaBHUBATh |OKPACKH.
Kaccudukan HOBOTO |comei. HHOTO OCHOBE pasHble Toukn  [Kommekmus
ns v MaTepu |XapaKTepH3ylOT UX | MOWCKa, B COOTHECEHHMS | 3PEHHUS, OMOTOrMIEeCKUX
CBOICTBa ana CBOICTBa TOM 9YHCJIE C | TOTO, YTO NpeXZe 4eM  |MaTepHasoB,
coneil. TIOMOIIIBIO yKe MPUHAMATh CoZIepIKaIInX
Kucere, KOMITBIOTEPH | M3BECTHO U penieHue u KapOOHAT U
CpeaHHe 1 BIX CPEACTB. | YCBOCHO, U JienaTh BBIOOp. |pochaT Kampuus.
OCHOBHBIE CTpyKkTypHp | TOrO, 4TO YmMeror Komnexuus
COJIU. YIOT 3HaHUS. | eme CITyIIaTh U KOHIUTEPCKHUX
Baxxneliniue CrposT HEU3BECTHO. | CIBINIATH APYT |[PBIXJIMTENEH




[IPEICTABUTE norngeckne | Oco3HaroT Jpyra. TecTa, OOBSICHEHHE
Tu Ktacca. enu Ka4yecTBO U [posBistoT MIPUHIIHAIIA UX
KomrtekcHBI PACCYXICHH | YPOBCHb TOTOBHOCTh neicTBUA U
€ COoJH, i YCBOCHUS aJIeKBaTHO IeMOHCTpanus
KPUCTAJLTOTH pearupoBath  |pa3phIXJIIUTEIEHON
paTHI Ha HYX]IbI CIIOCOOHOCTH.
JIPYTHUX, ["areHne cosbl
OKa3bIBaTh YKCYCOM.
TTOMOIIb KauecTBeHHbIC
SMOIMOHANIBHY [peaKLiy Ha
10 TIOJNICPIKKY  [KATHOHBI H
mapTHepam AHUOHEI.
BriTecHeHHME Men
Ke-
11e30M 13 pacTBOpa
cynbdara Meau
(I1). [Toyuenue
MOJUIa CBUHIIA U
JIEeMOHCTpaIys €ro
[PacTBOPUMOCTH B
3aBHCHMOCTH OT
TEMIIEPATYPhI
pacTBopa
(nomy4yeHue
«(30JIOTBIX
YEIIYEK»).
UL 9.
O3HaKOMJICHHE C
KOJUIEKLIMEH
MIPUPOTHBIX
MUHEPAJIOB,
COZIepIKAIIIX COJIN
29 | I'erernu |[Tousarue o Kom6u |3Haxkomsrcs ¢ Breigeuraror | Ompenensitor | Yaarcs 1. IIpakTrueckoe
ecKasl  |FeHeTHYeCKO | HIPOBa [Ba)KHEHIIUMHU u MoCJIe0BaTe | apryMEHTHPOB |OCYILIECTBIICHHUE
CBSI3b |1 CBSA3U U HHBI  |cBOMCTBaMu 00OCHOBBIBA | JTPHOCTB aTh CBOKO [IEPEX010B
MEXIy [FeHETHYECKH | ypOK M3Y4eHHBIX KJIACCOB | FOT MPOMEXKYTOY | TOUKY 3peHusi, |(Tabumiia
KJIaccaM [X psiaax B HEOPTaHMYECKUX TUIIOTE3HI, HBIX LIeJel C | CIIOPUTH U «"eneTnueckas
u HEOpraHuYec COeIMHEHMH MpeaaraloT | y4eToM OTCTamBaTh CBSI3b
COEIMHE |[KOH XUMHU. CIOCOOBI X | KOHEYHOT'O CBOIO MTO3HIIHIO [HEOPTaHHYECKIX
HUHI ["eHeTHUECKI TIPOBEPKHU. pe3yabpTata. | HEBpak[IeOHBI [BEIIECTBY).
€ psAab Omnpenpemsiror | Cnugatot M IUIS DIIEKTPOHHOE
MeTalia U OCHOBHYIO I | CBOM CIIOCOO | ONIIOHEHTOB  [IPIJIOKEHHE K
HEMeTala. BTOPOCTETICH | JEWCTBUS C obpazom YIeOHUKY
['eneTnuecku HYIO 3TaJIOHOM
€ psAab nHpOpMann
OpTaHUYECKH 10.
X CrpykTypup
COEIUHEHUI. YIOT 3HAHUS
[lonsiTie o
KOMILTEKCHBI
X
COCAMHEHUX
30 | O606me |Cucremarnsa| Ypok  |3HAIOT OCHOBBI Beibuparor, | Crassr IToHnmarot DNeKTpoHHOE
HUC W  |Ous KOMIUTE |KITACCH()UKAIMN U | COTIOCTaBIA | yUeOHYIO BO3MOXKHOCTh | TIPHJIOKECHHUE K
cucTeMa [MaTepuana | KCHOTO |HOMEHKJIATYPHI 0T U 3a/avy Ha Pa3IHYHBIX YaeOHUKY
TH3aIuA |10 TEME: MPUMEH |HEOPTaHMYECKUX 00OCHOBEIBA | OCHOBE TOYEK 3pCHUs,
3HaHuil |«Heopranwd | eHus BEIICCTB. 3HAIOT OT CIIOCOOBI | COOTHECEHUs | He
TI0 TeMe: |eCKHe 3HAHWH, |BasKHEHIIIIE penreHus TOTO, 4TO COBITATAFOIITIX
«Heopra [BemecTBa». | ymeHmii |[cBOICTBa 3a1aun yKe ¢ COOCTBEHHOM
Hudeckd |OtpaboTka | , M3Y9ICHHBIX KIIACCOB W3BECTHO U
e TEOPETHYECK | HABBIKO [COCIMHEHMH. YCBOECHO,




BEIIIECTB |0r0 B CocTaBnsiTh TOTO, YTO
a» MaTepHaia B ypaBHEHHS peakinii ere
pamMKax B NOHHOM BHUJIE U HEN3BECTHO
TAaHHOW TEMB]| OBP
31 | Konrpon| Koutponen | Ypok  [[Ipooast YcranarnmuBa |[OCO3HAOT  |YMEHOT
bHadA ast paboTa | KOHTPO  [pe(IIeKCHIO FOT Ka4yeCTBO U |[IPEACTABIIATH
pabora | Ne 2 mo I, co6CTBeHH51x IPUYHHHO-CII [YPOBEHb KOHKPETHOE
Ne2mo | reme: OLCHKH  IOCTIDKCHUH B €[CTBEHHBIE |YCBOEHHUS.  |COIEPIKAHME U
TeMe: «Heopranu | n [MO3HAHUU CBOWCTB 0 6IIATE €r0 B
«Heopra | yeckue KOppEeK |OCHOBHBIX KJIaCCOB CBAM. HEHHBAIOT COODIIL o
HUYECKH | BEIIECTBAY» | MU HEOpraHUYECKHX Crposr AOCTHIHYTRIN HHCI’MUGHHOH 1
e 3HaHMl |BemecTB H JIOTUYECKUE [pe3ybTaT YCTHO# (hopme
BEIIIECTB XUMHYCCKHX HeIn
a» peakiui. paccyxJeHuin
AHaTU3UPYIOT
pE3yNbTaTHI
KOHTPOJIBHOM
paboTHI U
BBICTPANBAIOT
IIYTU DOCTUXCHUSA
HKEeJIaeMOr0 YPOBHS
YCIIEITHOCTH
HTorosoe noBTopenue, 1eMOHCTPAILHS JIMIHBIX TOCTHKEHHH yUalUXCs
32 | Ilpaktuu(lIpaBuna Ypok  |3HaIOT OCHOBHEIE Beipaxator IIpenBocxuiy | Yyarcs [TpakTnueckas
ecKas  |[TeXHHUKH uccien |mpaBuia Th. 3HatoT | cMmbIch aroT aprymMeHTHpoB [pabora Ne 1
pabora |Oe30macHOCT | OBaHMs |OCHOBHBIE CLIOCOOBI | CHTyaln pe3ysibTaT U | aTh CBOIO «[lonyuenue,
Ne 1 U [IpH u HOJTy4eHMs, Pa3IMYHBIMH | YPOBEHb TOYKY 3peHHs, |coOupaHue u
«ITomyue|BimonHenuy | peuiek (coOupaHus U CpelCTBaMU | yCBOCHUS CIIOPHUTH U pacrio3HaBaHHE
HHUE, JTAaHHOM cHH pacro3HaBaHUsA (pucyHkw, (xakoii OyzmeT | oTcTauBaTh ra3oB» (Yu4eOHHK).
cobupas |paboThl. ra3oB (BOJOPOZ, CHMBOJTHI, pe3yabpTat?) | CBOIO HO3UIUIO [DNEKTPOHHOE
ue u Cnoco0sl KUCIIOPOJ, AMMHAK, | CXEMBI, HEBPaXICOHBI |[IPHIOKEHHUE K
paclo3H [moxydeHus u YITIEKUCIIBIH) B 3HAKH) M Ui Y4EOHUKY
aBaHHE |COOMpaHUA nabopaTopuu. OIITOHEHTOB
ra3oB» [ra3oB B Cobuparot mpudop obpazom
maGoparopuu UL TIOJTyIeHHS
. ra3oB B
PacnozHaBaH nabopaTopuu
re BOIOpoa,
YIIIEKHUCIIOTO
rasa,
KHCIIOpOJa,
aMMHaKa.
[enomumepu
3arus
[OJIUMEPOB
33 | Ilpaktuu(lIpaBrma Ypok  |3HAOT OCHOBHEIE Bribuparor Ipensocxw | [IposBusitoT [IpakTraeckas
eckas TEXHUKU uccnen |npasuna Th. BUJ aroT TOTOBHOCTh K [pabota Ne 2
pabora |(0e3omacHOCT | oBaHHMsA |OCBaWBaIOT rpadudeckoil | BpeMeHHbIE | oOcyxneHnio  |«Pemrenue
Ne 2 W 1pu u Ka4eCTBCHHBIC MOJIEITH, XapaKTePHCT | Pa3HBIX TOYEK [IKCIEPUMEHTAIBH
«Pemien [BeImonHeHNH | peduiek [peakuu Ha aJICKBATHOH | UKH 3peHHS U BIX 337124 HA
ue TaHHOW cHA XJIOPHUIIBL, BBIZICJICHHBIM | TOCTIDKCHUS | BBIpaOOTKe WICHTH()UKALIIEO
9KCTIepH |paboTHI. cynb(atsl, CMBICTIOBBIM | pe3yipTaTa | oOmied OpPraHNYECKUX U
MeHTanb |[KauecTBeHH areTaT-uoH M HOH | eMHUIIAM. (xorma Oymer | (TpynmoBoif)  |[HEOPraHMYECKHX
HBIX bl PeaKInu AMMOHHUSL. Crpyktypup | pe3yaptar?) | mosummu BEILIECTBY
3a/1a4 Ha OmnpenensroT no YIOT 3HaHUS (y4eOHUK).
AACHTU] XapaKTEePHbIM DIIEKTPOHHOE
HKaIHIo CBOICTBaM OemKH, MPUIOKEHNE K
OpraHuy TIIIOKO3Y, TIIHLIEPUH yaeOHHUKY
€CKHX U
Heoprax

HYCCKHUX




BCIICCTB
»

34

Tlonsene
HHUE
HUTOI'OB
mpojena
HHOM
paboTsl
3a 10-11
KJIaCChI

[lonsenenue
NTOTOB
[IPO/IEIaHHO
i paboTHI 32
10-11
KJ1aCCBI

becena.
Juarnoct
HWPOBAHUE

[lonBoasT uroru
MPOJICITAaHHON
paboTEHI 3a TBa TONA
00ydJeHHs Kypca
xumuu. [IpoBoast
KaueCTBEHHYIO
noarotoBky kK EI'D

OCO03HaHHO U
MIPOU3BOIBHO
CTPOSIT
[peyeBbie
BBICKA3bIBAHUS
B YCTHOH U
MHCHbMEHHOM
hopme

OneHnBaroT
TOCTUTHYTBIN
pe3yabTar

JleMOHCTpUPYIOT
CIIOCOOHOCTB K

SMIIATHH,
CTpEMIICHHE
yCTaHABJIMBATh
TOBEPHUTEITBHBIC
OTHOIIICHUS
B3aHMOIIOHUMaH
ust

DJNEeKTPOHHOE
MPUIOXKEHUE K
y4eOHHKY




