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1.IMACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOU JTUCIHUATLJIMHBI XUMUS

1.1. Ob6aacTh NpUMEHEHHs POTrPAMMBbI
Pabouas nporpamma y4eOHOM JUCHUIUIMHBI SBJSETCSA YaCThIO MPOrPaMMbl IOATOTOBKU CIIEUAINCTOB
cpeanero 38eHa B cootBeTcTBUU ¢ PI'OC no cnienunansHoctu CI1O
38.02.05. ToBapoBeneHune 1 IKCNEPTU3A KaueCTBa NOTPeOUTEIbCKMX TOBAPOB YKPYITHEHHAs TpyIina
38.00.00 DxoHOMHKA U yHpaBJieHH e
1.2. MecTo IMCHUILUIMHBI B CTPYKTYPe NPOrpaMMbl MOATOTOBKH CHENMAJTNCTOB CPe/IHEro 3BeHa:
O61eo0pa3oBaTeNbHbII HUKI, TPOGUIbHAS TUCIHUILINHA
1.3. Ile1u ¥ 321a44 AMCHUILUIMHBI — TPeOOBAHMA K Pe3y/JbTaTaM 0CBOEHMS TUCHMIJIHHBI:
Copep:xaHue MporpaMMbl «XUMHUS» HAIIPABJICHO Ha IOCTH)KEHUE CIEAYIOIIUX LIeTIeil:
dopmupoBaHue y 00y4aroIIUXCsl YMEHHUS OLICHMBATh 3HAUMMOCTh XMMHUYECKOTO 3HAHMS IS Ka)XI0To
4eJI0BEKA;
@opmupoBaHUE y OOYYAIOIIUXCS LEIOCTHOTO NPEACTABICHHUS O MHUPE M POJIM XHUMHU B CO3/JaHUHU
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpA; YMEHUS OOBSICHATH OOBEKTHI U IPOIECCHI
OKPYKaIOIIEH JNEUCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH, TEXHHUYECKOM Cpensbl,
UCIOJIB3YS AJISl 3TOr0 XMMHUYECKUE 3HAHUS;
Pa3BuTHs y o0y4arommxcsi yMeHui paznudarh (hakThl U OIICHKH, CPABHUBATH OLIEHOYHBIEC BBIBO/IbI, BUIETh
UX CBSI3b C KpPUTEPUSIMH OIICHOK U CBSI3b KPUTEPUEB C OIpPENEJICHHOW CHCTEMOM IIEeHHOCTEH,
(bopMyIHpOBaTh M1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
[Tpuobperenne 0OydYAIOUIMMHUCS OIBITa PA3HOOOPA3HOM IESATEIBHOCTH, MO3HAHHWS W CAMOIO3HAHUS,
KIIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIS1 PA3IMYHBIX BUJIOB A€ATEIbHOCTH(HABBIKOB
peteHus npooeM, IPUHATHS PEIISHHH, TIOMCKa, aHaIi3a U 00paboTKu MHPOPMAITUN, KOMMYHHKATHBHBIX
HABBIKOB, HABBIKOB HW3MEPEHHH, COTPYAHHYECTBA, OE30MacHOro OOpalleHus C BElIeCTBAMHU B
MMOBCETHEBHOM KU3HH).

OcBoeHue cosiep>kaHus yueOHOU UCIUILTUHBI «XHUMHUSD», 00eCTIeYnBaeT TOCTHKEHUE CTYACHTaMU
CIIEYIOIUX PE3yJIbTATOB:
Juunocmuuix:
- YyBCTBO TOPJOCTH M YBaXXCHHS K HMCTOPUU U JOCTHXKEHUSM OTEUECTBEHHOW XMUMHYECKOW HAYyKH;
XUMHAYECKH TPaMOTHOE IMOBeIeHHE B MPO(ECCHOHAIBHOW IESTEIBHOCTH W B OBITY NpU OOpAIIeHUH C
XUMHUYECKMMH BEIIeCTBAaMM, MaTepHajaMU U MPOLIECCAMU;
- TOTOBHOCTh K TPOAOJDKEHHIO OOpa3OBaHWsI W TOBBIIICHHUS KBATU(UKAIMH B HW30paHHOM
poeCCUOHATILHOM 1eATENFHOCTH U 00BEKTUBHOE OCO3HAHUE POJI XUMHUYECKMX KOMIIETEHIIUN B 3TOM;
- YMEHUS UCTOJIh30BATh TOCTHKECHUS COBPEMEHHONH XUMHUYECKOW HAYKH U XUMHUECKUX TEXHOJIOTHA IS
MOBBIIIEHUS! COOCTBEHHOTO HMHTEJUIEKTYalbHOTO pa3BUTUS B  BBIOpAaHHOM MpodeccHOHATBHON
NesITeTbHOCTH;
J MemanpeomMemHpix:
- HCIIOJIb30BAaHHE Pa3IMYHBIX BUIOB MO3HABATEIBHOM NEATENBHOCTH M OCHOBHBIX HMHTEIUIEKTYaJbHBIX
onepanuii( MoCTaHOBKA 3a7a4u, (HOpMyIUpOBaHUE TUIIOTE3, AaHATTN3a U CUHTE3a, CPaBHEHUS, 0000IIeHUs 1
CHCTEeMaTHU3allii, BBIBICHUE NPUYMHHO-CIEJICTBEHHBIX CBS3€H, MOMCKOB aHAJIOTOB, (HOPMYyIUPOBAHMS
BBIBOJIOB) JUIS PEIICHUS TOCTABICHHOM 33/1a4H, TIPUMEHEHNE OCHOBHBIX METOJIOB MTO3HaHMsI( HAOIIOICHUS,
HAYYHOTO SKCHEPUMEHTA) Ui M3Y4YEHUs Pa3IMYHBIX CTOPOH XMMHYECKMX OOBEKTOB M MPOIECCOB, C
KOTOPBHIMH BO3HHUKAET HEOOXOIMMOCTh CTAIKUBATHCA B MpodeccnoHaIbHOU cepe;
- UCTIOJIb30BaHUE PA3TUYHBIX HCTOYHHUKOB JIJIs TOJYYEHUS XUMHUUECKOM MH(OpMaIu, yMEHHE OLIEHUTD e
JTOCTOBEPHOCTH IS JOCTIIKEHHSI XOPOIINX Pe3yIbTaTOB B MPO(ecCHOHAILHOU cdepe;
. npeomMemHuix.

- c(hOpPMHUPOBAHHOCTb MPEJCTABICHUA O MeCTe XMMHUU B COBPEMEHHOW HAay4YHOW KapTHHE MHpa;
MMOHWMaHKE POJH XUMHH B (DOPMUPOBAHHH KPYro3opa W (QyHKIHOHATHLHON TPAMOTHOCTH YeJIOBEKa IS
peleHus MPaKTUYECKUX 3ajay;

- BJIaZICHE OCHOBOIIOJIAT AIOIIITMH X UMHUYECKUMHU TIOHSATHSIMH, TEOPHSIMH, 3aKOHAMH ¥ 3aKOHOMEPHOCTSIMHU;
YBEPEHHOE I10JIb30BaHNE XMMUYECKOH TEPMUHOJIOTUEHN U CUMBOJIMKOM;

-BJIQJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHUS, HCIOJIh3yeMBIMH B XWUMHH: HAOJIOJCHUEM,
OIHMCaHHEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHUE 00padaThIBaTh, OOBSACHATh PE3yIbTAThl IPOBEIEHHBIX



OIIBITOB U J€J1aTh BBIBOJbI, TOTOBHOCTh U CIIOCOOHOCTH IMPUMCHATE MCTOABI IMMO3HAHUWA IPU PCIICHHUU
MPAKTUYCCKHUX 3ada4;

- ¢(hOpMUPOBAHHOCTb YMEHHUS JaBaTh KOJINYECTBEHHBIE OLIEHKU U IPOU3BOAUTh PACUYEThI 10 XUMUUYECKUM

(dbopmynaM U ypaBHEHUSM;

- BJIaJICHUE [IPaBUIIAMH TEXHUKH 0€30IIaCHOCTH IPU UCIIOJIb30BAaHUM XMMUYECKHUX BEILECTB;

- cOPMHPOBAHHOCTH COOCTBEHHOM MO3UIMHU 110 OTHOIICHUIO K XMMUYECKON HH(OpMAIINHU, TOCTYIAIOMIEH

U3 Pa3HbIX UCTOYHUKOB.

° 1.4. PexoMeHayemMoe KOJIUYECTBO YaCOB HA OCBOEHHE NMPOrPpaMMbl M CIIUILJIMHBI:
MaKCHUMaJbHON ydeOHOM Harpy3ku oOyuatomerocs 180 yacos, B TOM uucie:

00s13aTeIbHON ayUTOPHOHN yueOHOM Harpy3ku oOydaromerocst 120 4acos;

CaMOCTOSITeNIbHON paboThl oOyyaromerocss 60 4acos.

2. CTPYKTYPA U ITIPUMEPHOE COAEP) XAHUE YUYEBHOM JUCHUAITIUHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI YU4eOHOI padoThI

Bup yuedHoii padoTbl Oovem uacos
MakcumasnbHas yueOHasi Harpy3ka (Bcero) 180
Oo6s13aTe/ibHAsI ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 120
B TOM YHCIIE:
MPAKTHYCCKHUE 3aHATUS 31
CamocrosiTejibHasi paboTa o0yuaruierocs (Bcero) 60
IIpomMeskyTOoUHasi aTTeCTAIMSI B BH/IE JK3aMeHA




2.2. TemaTuuyecKMii IJIAH U cofep:kaHue y4eOHoi qucuunianabl XUMUSA

HaumenoB | Conep:kanue yueOHOro MaTepuaJia, JJadopaTopHble U NPaKTHYeCKHUe Oo0bem
aHue padoThl, caMOCTOAATEIbHASE padoTa 00y4ar0IIMXCs 4acoB
pa3iesioB u
TeM
1 2 3
Conep:xanue yueOHOro MaTepuaJia 1,5
BBenenne. Hayunble MeTonbl MO3HAaHUS BEIIECTB U XHMHUYECKUX 1
sBJIeHUH. Ponp sKCniepuMeHTa M TEOPUM B XUMUU. 3HAUCHHUE XUMHH MPU
ocsoennn mpodeccuir CIIO u cneunmanshocteit CIIO ecrecTBeHHO-
Hay4yHOTro npoduig npodeccuoHaIbHOTr0 00pa30BaHuUs.
CamocrosiTejibHAasi patoTa 00y4aOIIUXCSH 0,5
Pabota ¢ yueOHOI U CrIpaBOYHON JTUTEPATYPOM
[TonroroBka u HanucaHue COOOLICHUHN IO TEMaM:
1.MlcTopusi BOBHUKHOBEHUS M PA3BUTHSI OPTaHUYECKONH XHMHUU.
Pa3nen 1. Oprannyeckasi XuMusi 85,5
Coaep:xaHue yueOHOro MaTepuaJia 7,5
Tema 1.1 IIpenmer opranuveckoii xumum. lloHarue 00 opraHudeckom 5
Mpeamer BEIIECTBE M OpPraHUYecKor Xumuu. KpaTkuil ouepk HCTOpUU Pa3BUTHUSA
OPraHMuec | hrappueckoit Xxumuu. ButamusM u ero kpymenue. OcoGeHHOCTH
Kkou CTPOEHHUS OPraHUYECKUX COeUHEHuH. KpyroBopoT yrieposa B Hpupojie.
XUMHUH. Teopusi cTpoeHusi OpranuveckKux coexunennii A. M. ByTiieposa.
Teopus [Ipennoceuku co3panus Teopun crpoeHust. OCHOBHBIE TIOJI0KESHUS TEOPUH
CTPOCHMS | crpoenns A.M. byrnepoBa. Xumuueckoe CTpPOCHHME U CBOMCTBA
Oprafu- | oprammueckux Bemects. Ilonsatre 06 n3omepun. CrocoOb 0TOOpaKEHHS
YECKUX | crpoenms Monekynsl (GopMmynsl, Moxenn). 3HaueHHme Teopunm A. M.
COEMMHE" | ByrnepoBa IuIs Pa3sBUTHS OPraHMUECKOH XHMMUH ¥ XHMHYIECKUX IPOTHO30B.
Hid.

Crpoenune aTtoma yriepojaa. DIeKTpOHHOE 00JIako U opOUTanb, S- U p-
opbuTanu. DIEKTPOHHbIE U 3JEKTPOHHO-rpaduueckre (opMyibl aToMa
yriepoa B OCHOBHOM M BO30YXJEHHOM COCTOSHUAX. KoBasleHTHas
XUMHUYECKas CBsI3b U €€ Kiaccuukanus 1Mo crnocoOy MepeKpbIBaHUs
opbutaneit 6- u m-cBsAzu). [loHstue rubpuauzanuu. Pasnuysble THUIBI
rubpuanzanyu U (GopMa aTOMHBIX OpOMTalel, B3aMMHOE OTTAJIKUBaHHE
rUOpUIHBIX OpOuTaleil M MX pacloyio)KeHHe B MPOCTPAHCTBE B
COOTBETCTBUM C MHHMMYMOM 3Hepruu. I'eoMeTpusi MOJeKysa BELIEeCTB,
0o0pa30BaHHBIX aTOMaMM  Yriepoja B  Pa3IMYHBIX  COCTOSHUSX
rUOpUAN3AIIH.

Kaaccndukanusa peakuuii B opranudeckoii xumun. [lonstue o
TUMAX W MEXaHU3Max peakiuil B opranuyeckol xumuu. CyOcTpar H
pearent. Kiaccuduxanus peakuuii mo H"3MEHEHHIO B CTPYKType cyOcTpaTa
(mpucoenuHeHue, OTLICIUIEHHE, 3aMelleHUe, W30Mepu3alus) U THUILY
peareHTa (paauKaibHble, HYKJICO(QHIbHBIE, EKTpopuibHbIe). Peakuuu
npucoenuHenus (An, Ag), anumunupoBanus (E), 3amemienus (Sr, Sn, Sg),
n3oMepu3anuu. Pa3HOBUIHOCTH peakiuil Ka)XXA0ro TUIA: THIPUPOBAHHE U
JETUPUPOBAHNE, FAJIOTEHUPOBAHNE U JAETAIIOI€HUPOBAaHKE, THApaTalys 1
Jeruaparanus, THIPO- TaJOT€HUPOBAHUE U JAETUAPOTaJOreHUpOBaHUE,
MOJUMEpHU3alsl ¥ MOJIMKOHACHCAIHS, MeperpynnupoBka. OcoO0eHHOCTH
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUN B OPraHUYECKON XUMUH.

CoBpemMeHHBIE TNpeACTABJICHH O XHMHYECKOM CTPOCHHMH
OPraHM4YeCKHX BelleCTB.

OcHOBHbIC HaNpaBJeHMS Pa3BUTHS TeOpuH cTpoeHus A. M.
BbyrtaepoBa. M3oMepusi opraHn4eckux BelecTB U €€ BUlbl. CTPYKTypHas
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M30MEpHsI: MEXKKJIACCOBasl, YIJIEPOJHOTO CKelleTa, MOJOXKEHHUS KpaTHOM
CBS3M W (YHKIMOHANBHOW Tpymmbl. [IpocTpaHCTBEHHAss WM30MeEpUs:
reoMeTpuyeckas u onrtudeckas. [loHsATHE acMMMETPUYECKOTo ILEHTpa.
buonornueckoe 3HaueHuEe ONTHUYECKOW H30MepuM. B3auMHOe BiMsHHUE
aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEHIECTB. DJICKTPOHHBIE 3(PPEKTHI
aTOMOB M aTOMHBIX T'PYIIN B OPraHUYECKUX MOJEKyJax. MHIyKIIMOHHBII
3¢ (deKT, TMONOKHUTENbHBIA U  OTPULIATEIbHBIA, €ro OCOOCHHOCTH.
Me3zomepasiit ahdext (3 dexT conpsikeHus), ero 0COOEHHOCTH.

Hemoncmpayuu

Komnekuun opranuyeckux BeHIECTB (B TOM 4YMCIIE JEKAPCTBEHHBIX
MpernapaToB, KpacuTesel), MarepuaioB (MPUPOJHBIX U CHHTETUYECKUX
Kay4yKOB, IIJJACTMAacC M BOJIOKOH) U M3JENUN U3 HUX (HUTEH, TKaHEH,
OTJICTIOYHBIX MATEPHAJIOB).

Mopenu wmonekyn CHs, CoHs, CoHz, CsHs, CH3OH -
IapOCTEep)KHEBbIE U OOBbeMHbIE. MoJenu OTTalKUBaHUS THOPUIHBIX
opOuTaneit ¢ MOMOIIBIO BO3AYIIHBIX APOB.

BsaumopeiicTBue HaTpUsi C STAHOJIOM M OTCYTCTBHUE B3aUMOICUCTBUSA
C TUATUIIOBBIM 3(PUPOM.

OnpIThl, TOATBEPXKIAIONINE HAMWuMe (PYHKIHMOHAIBHBIX TPYII Y
COEIMHEHUH pa3IN4HbIX KJIACCOB.

JlabGopaTopHbIi ONBLIT

N3rorosnenue monaenei MOJIEKYJl - MPEICTABUTENIECH Pa3IudHbIX KJIACCOB
OpPraHUYECKUX COCAMHECHUU.

IIpakTHYeckne 3aHATHS

1.06Hapy:xeHue yriepo/ia ¥ BOJIOPO/ia B OPraHHUECKOM COSAMHEHHH.
2.06napyxenue ranorenon (mpoda benpiteiina)

CamocrosiTesibHasA padoTa 00yyaouuxcst 2,5
Pabota ¢ yueOHoOIi 1 cripaBOYHOI TUTEpaTypoit
[ToxroroBka n HamMcaHue COOOUICHUHN IO TEMaM:
1.2Ku3nb u nestensHocts A.M. bytieposa.
2.BuTtanusm u ero Kpax.
Tema 1.2 | CoaepkaHue y4eOHOI0o MaTepuaia 6
Hpenes- Tomoaoruveckuii psini ankanoB. IloHsTHe 00 yIIeBOAOPOIAX.
HbIE OCOOEHHOCTH CTPOEHHsI TpeNelNbHBIX YITIeBOAOPONOB. AJIKaHBl Kak
YIACBOA0™ | npencraBuTenH MpeaebHBIX YIIEBOAOPOIOB.
poabl

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl METaHa U
JApyruxX ankaHoB. [omosormdeckuil psa W U30Mepuss Mapa(UHOB.
HopmanbHOoe ¥ pa3BETBIEHHOE CTPOCHHE  YIVIEPOJHOM  1emu.
Homenknartypa ankaHOB M aJKWIBHBIX 3amecTtureneil. dusmueckue
CBOMCTBa aJKaHOB. AJIKaHbI B IPUPO/IE.

XuMH4yecKkHe  CBOHCTBA  aJIKaHOB. Peakiium  Sgr-THma:
ranorenupoBanue (padotsl H. H. Cemenona), HutpoBanue no Konosasony.
MexaHu3M peakuMy XJIOpUpOBaHMs aJKaHOB. Peakuuu neruapupoBaHus,
TOpPEHMs], KaTaJUTHUYECKOIO OKHCIEHUS allkaHOB. KpeKuHI ajKkaHoB,
pa3IMYHbIE BUbI KDEKUHTA, IPUMEHEHHUE B IPOMBILLIEHHOCTH. [Inponns u
KOHBEPCHS METaHa, H30MEpHU3allUs aJTKaHOB.

IIpumeHenne u cmocodbl moJyYyeHHs ajkaHoB. OOnactu
MPUMEHEHUs alKaHOB. [IpOMBIIIEHHBIE CHOCOOBI MONYYEeHUS AJKaHOB:
MOJTy4YeHHE U3 MPUPOJHBIX UCTOYHUKOB, KPEKUHT MapauHOB, MOIy4eHUE
CUHTETUYECKOTO O€H3MHa, razu@ukanus yris, THIPUPOBAHHE aJIKaHOB.
JIaGopatopHble  cIOCOOBI  TOJYYEHHs ajJKaHOB: CHUHTe3 Bropia,
NeKapOOKCHUITUPOBAHKE, TUAPOIN3 KapOr1a aTFOMUHUS.

Hukiaoankanel. ['oMosorM4yeckuid pax U HOMEHKIATypa
LIUKJIOAJIKAHOB, MX oOuiass ¢gopmyna. [loHATHE O HANpsHKEHUM LMKIIA.

7




N3omepust NMKIOATKAHOB: MEXKKJIACCOBAs, yIJIEPOJHOTO CKeJeTa,
reomerpuueckas. [lomyuenue u (u3mdeckne CBOICTBA LUKIIOANKA- HOB.
XUMHYECKHE CBOMCTBA [IAKJI0AIKAHOB. Crnenuduka CBOICTB
LIUKJIOAJKAaHOB C MajbiM pa3MepoM IuKia. Peakuuu mpucoenuHEHUsS U
PaIUKAILHOTO 3aMEIICHHMS.

JdemMoHcTpanuu

Mopgenu  MoJieKydl  MeTaHa, JpYruxX ajiKaHOB, Pa3JIMYHBIX
KOH(pOpManuii IIMKJIOTeKCaHa.

PactBopenue mapaduHa B OCH3MHE W MCMAPEHUE PACTBOPHUTENS U3
CMECH.

[InaBnenne mapaduHa U €ro OTHOIICHHE K BojE (PacTBOPUMOCTb,
IJIOTHOCTh, CMAYUBAHHUE).

Pazngenenne cmecu OeH3WH - BOoJa C IOMOIINBIO JICIUTEIBHOU
BOPOHKH.

I'openue metana, mporman-OyTaHOBOM cMecH, mapaduHa B yCIOBUAX
M30bITKA ¥ HEJIOCTATKA KHCIIOPO/Ia.

B3pbIB cMecH MeTaHa ¢ BO3AYXOM U XJIOPOM.

BoccTraHoBiieHUE OKCHIIOB TSDKEIIBIX METAJUIOB TTapauHOM.

OTHoleHNEe [MKJIOreKcaHa K OpOMHON BoJe U PacTBOpPY
repMaHTraHaTa Kajusl.
JlabopaTopHbie ONBITHI
N3roroBnenne Moenei MOJEKYJ aJIKaHOB U TaJIOT€HAJIKAHOB.
WsrotoBnenune mnapaduHUPOBAHHONW OyMaru, HCIBITAHHE €€ CBOWCTB:
OTHOIIEHUS K BOJIC U KUPAM.
OO6napy>keHue BOJBI, CaXKW, YIIIEKHCIOrO ra3a B IMPOJIYKTaX TOPEHUS
CBCUU.
O3HaKOMJICHME CO CBOMCTBAMHU TBEPIABIX NapadUHOB: IUIABICHHUEM,
pPacTBOPUMOCTHIO B BOJIE M OPTaHUYECKUX PACTBOPUTENSX, XUMUUYECKON
WHEPTHOCThIO (OTCYTCTBMEM B3aUMOJICHCTBUS C OpOMHOM BOJIOIA,
pacTBOpaMH TIEpMaHTaHaTa Kajus, THAPOKCHUIA HATpPUs U CEpHOU
KHCJIOTHI).
IIpakTHYeckoe 3aHATHE
1. ITonyyeHre MeTaHa U U3Y4YEHHE €TI0 CBOMCTB: FOPEHHUSI, OTHOLIEHUS K
OpOMHOU BOJIE M PACTBOPY NIEpMaHTaHaTa KaJHsl.

CaMmocrosiTe1bHasi padoTa o0yyarommxest

Pabota ¢ yueOHoOIi U cripaBOYHOI TUTEpaTypoit

[ToaroroBka u HanucaHue COOOIIEHU MO TEMaM:

1.Okosornyeckue acreKkTsl UCIOIb30BaHUS YIIIEBOJOPOIHOTO ChIPhS.
2.Ponb OTEYECTBEHHBIX YUEHBIX B CTAHOBJIIEHHU U PAa3BUTHU MHPOBOU
OpraHUYeCKON XMMHUHU

Tema 1.3
ITHIEHO-
BbLIE H
JNEeHOBbIE
yIJ1eBO/10-
poabl

Conep:kanue y4yeOHOro MmaTepuaja

I'omosornueckuii pan AJIKEHOB. DNEeKTpOHHOE u
IIPOCTPAHCTBEHHOE  CTPOCHUE  MOJIEKYJbl OTHWJIEHA M  QJIKEHOB.
IN'omonornueckwmii psig u obmas hopmysa amkeHoB. M3omMepust STUIICHOBBIX
YIIE€BOJOPOAOB: MEXKKIIACCOBAsl, YITIEPOJHOIO CKEJIEeTa, IOJOKECHUS
KpaTHOW  CBsi3u, reomeTpudeckas. (OCOOGHHOCTH  HOMEHKJIATYPhI
OTUJICHOBBIX  YIJIEBOAOPOAOB, HA3BaHMUs  BAXHEHIIMX  PaJUKAIIOB.
Pu3NYECKUE CBOMCTBA AIKEHOB.

XHMHYecKHe CBOMCTBa AJIKEHOB. JJEKTpO(UIBHBIN XapakTep
peakuuii, CKIOHHOCTb K pEaKIUsAIM IPUCOCAUHEHUS, OKHCIICHHUS,
nonmumepusanuu.  [IpaBmiio  MapkOBHMKOBA M €ro  DJIEKTPOHHOE
o0ocHOBaHMe. Peaknuu rajJoreHMpoBaHMsA, TI'MIPOrajOreHUPOBAHUS,
ruapaTauuy, TruapupoBaHus. MexanusMm Ag-peakuuid. Ilonstue o
peakuusax nonuMepusauuu. ['openue ankeHoB. Peaknmm OKHUCIIEHUS B
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MATKMX M KECTKHMX YycioBusx. Peakius Barnepa u ee 3HaueHue i
OoOHapyKEeHHsI HETIPEACTbHBIX YTIIEBOJAOPOIOB, MOIYUYCHHUS TIIUKOJICH.

IIpumeHenne u cnocoObl MOJyYeHHs aJKeHOB. lVcnonws3oBanue
BBICOKOH  pEaKkLMOHHOM  CIIOCOOHOCTH  QJKEHOB B  XMMMUYECKOHN
npombllIeHHOCTH. [IpuMeHenune stunena u nponuieHa. [IpomMeluieHHbIe
CHOCOOBI TOJIyYEHHUsI alKeHOB. Peakinmu NEeTUAPUPOBaHUS U KPEKUHTA
ankeHoB. JIabopaTopHble CrIOCOOBI MOTyUEHHUs ATKEHOB.

AJKaJueHbl. [Tonsitue u KI1acCuuKaIus JTUEHOBBIX
YIJIEBOJOPOAOB IO B3aMMHOMY PAacIOJIOKEHUIO KpAaTHBIX CBA3EH B
MoJiekyiie. OCOOEHHOCTH AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS
CONPSKEHHbIX  OUeHOB. [loHATHE O  M-3JIEKTPOHHOW  CHUCTEME.
Homenknatrypa JHEHOBBIX YIIeBOAOPOAOB. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB COIPSDKEHHBIX JUEHOB KakK CIEICTBHE MX 3JIEKTPOHHOTO
ctpoenus. Peakuuu 1,4-npucoenunenus. Ilonmumepusanuss JIUEHOB.
CriocoOblI Mmoy4deHusi TUEHOBBIX yriieBojopoaoB: padoter C.B.JIebenena,
JETUIPUPOBAHUE AJIKAHOB.

OcHOBHbIE TOHSTHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCMHEHHH (Ha
puMepe TMPOAYKTOB TOJMMEPHU3AIMN AJIKEHOB, aJIKaJMCHOB M HX
raJIOTeHIIPOU3BOIHBIX). MOHOMEp, MOJUMEpP, PEaKIHs MOTUMEpPU3alny,
CTENEHb MOJIMMEPHU3AINH, CTPYKTYPHOE 3BEHO. THIIBI TOJTMMEPHBIX LICTICH:
JIMHEWHbIE, pa3BeTBICHHbIE, cuiuThie. [loHATHE O CTepeoperyasipHbIX
nonmumepax. [lomuMepsl  TEpPMOIJIAaCTUYHBIE W TEPMOPEAKTHBHBIC.
[IpeacraBnenue o macTmaccax u 3nactomepax. [lonusTuiieH BBICOKOTO U
HHU3KOTr0 JIaBJICHUS, €ro CBOMCTBA U npuMeHeHue. Karamuszaropsl Llurnepa
- Harra. IlomunpomumneH, €ro IpUMEHEHME U CBOWCTBA.
lanmorenconepskamniye moauMepsl: Te(IIoH, MOMMBHHWIXIOpU . Kaydyku
HaTypalbHbI U cuHTeThdeckue. Comonumepsl (OyTaaueHCTUPOIBHBIH
Kayuyk). Bynkanusamnus kayuyka, pe3nHa U 300HHUT.

emoncmpayuu

Mopenu MOJEKyn CTPYKTYPHBIX W MPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB U ankagueHoB. Komnekuus «Kayuyk u peannay.

Jenonumepusanuss  kayuyka.  CrymeHue  MJIEYHOTO  COKa
Kay4yKOHOCOB (MOJI04asi, OJyBaHUYUKOB, GUKYCA).

PacnioznaBanue o0pas3IioB ajJKaHOB U aJIKEHOB.

JlaGopaTopHbIe ONBITHI

OO6Hapy>keHue HempeaeNbHbIX COSTUHEHNI B KEPOCHHE, CKUITHAIAPE.
O3zHakoMJyIeHHEe ¢ oOpa3LamMy MOJIUATUIIEHA U TOJTUIIPONUIICHA.
IIpakTHYecKkue 3aHATHA

1.ITomyuenue 3TrIIeHA AETUAPATAIMEN STUIIOBOTO CIUPTA.
2.B3anmMopelicTBie 3THIIEHA ¢ OPOMHOM BOJIOH, paCTBOPOM ME€pMaHTaHaTa
KaJInsl.

3.CpaBHEeHUE MJIAMEHHU TUJIEHA C TIJITAMEHEM TPEENIbHBIX YTIEBOAOPOIOB
(MetaHa, mponaH-O0yTaHOBOI cMecH).

CamocrosiTesibHast padoTa CTYICHTOB 2
PaGora ¢ yueOHOI1 1 cripaBOYHOM TUTEpaTypOit
[TonroToBka u HanucaHue COOOLIEHUHN IO TEMaM:
1.OxoHOMHYECKHE acCHEeKThl MEXJIYHAPOJIHOTO COTPyIHHUYECTBA IIO
HCII0JIb30BAHUIO YIJIEBOJIOPOAHOIO CBIPBSI.
Conep:kanue y4eOHOIro MaTepuaJa 4,5
Tema 1.4 I'omosornueckuii paa AJIKMHOB. DNeKTpOHHOE u 3
AmneTuie- | IPOCTPAaHCTBEHHOE  CTPOEHUE  alETWIEHa U JpYIrMX  aJKHHOB.
HOBbIE I'omonornueckuit psg u obmas ¢opmyna ankuHoB. Homenknarypa
yIJ1€BOJ0- | alETHJICHOBBIX YIJIEBOAOPOJOB. M30Mepust MexKiIaccoBas, YriIepoJHOTO
poabl CKeJIeTa, OJIOKEHHsI KpaTHOM CBSI3H.
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XuMHYeCKHe CBOMCTBA M NMpUMeHeHHe AJKUHOB. OcoOeHHOCTH
peaKkuuii MPUCOECIUHEHUS 110 TPOWHOW YIIEepOA-YIIECpOAHON CBS3H.
Peakuuss KyuepoBa. IlpaBuino MapkoBHUKOBA NPUMEHHUTEIBHO K
anerwieHam. [lonBmwxHOCT, aTroma BoAOpOJa (KHUCIOTHBIE CBOWMCTBA
ankuHoB). Okwucinenue ankuHOB. Peaknus 3emuHckoro. I[IpumeneHue
AlETUJICHOBBIX yrieBoaA0po10B. [lonnBuHMIanerar.

Hony4yenne ankuHoB. [loyueHue anerniieHa NUpoJIn30M METAHA U
KapOUIHBIM METO/IOM.

Hemoncmpayuu

Mopenu MONEKYIIbI alleTUIeHa U IPYTUX aJIKHHOB.

[lonydyenue ameruneHa M3 KapOuga KalbliUsg, O3HAKOMIIEHHE C
(U3HYECKUMHU U XMMHUYECKUMHU CBOMCTBAMU alleTHIICHA: PACTBOPUMOCTHIO
B BOJe, TOPEHHEM, B3aUMOJEHCTBHEM C OpOMHON BOJOI, pacTBOPOM
nepmanranata kanus, coisimu meau (I) u cepebpa.

Jlabopamopuutii oneim
H3roroBnenue Moaenen MOJIEKyJ aTKMHOB, UX U30MEPOB

CamocrosiTesibHast paboTa CTy1eHTOB 1,5
Pabota ¢ yueOHOIi 1 cripaBOYHOI TUTEpaTypoit
[TonroToBka u HanucaHue COOOUICHUH TIO TEME:
1.CBapo4HO€ POU3BOACTBO U POJIb XMMUHU YIIIEBOJOPOJOB B HEM.
Tema 1.5 | Conepxxanue y4eOHOro MaTepuajia 4,5
Apomartu- .
qeCKHe I'omoutornueckuii PsL1 apeHOB. beHn3ou kak npesncTaBUTEb APEHOB. 3
yraeBono- PazButne mpexacraBnenuit o cTpoeHuu Oenzona. CoBpeMEHHBIC
— IIPEJCTaBICHUS 00 JIEKTPOHHOM U IPOCTPAHCTBEHHOM CTPOEHHH OeH30J1a.

CoBpeMeHHbBIE TPEACTaBICHUS 00 SJIEKTPOHHOM U MPOCTPAHCTBEHHOM
cTpoenuu Oenzona. OOpa3oBaHue apoMaTHYeCKOW M-cucteMbl. ['omosoru
OeH305la, MX HOMEHKIarypa, oOmas ¢opmyna. HomeHkiarypa s

JIU3aMELIeHHbIX  MPOM3BOAHBIX  O€H3oma:  opro-, MeTa-, mapa-
pacnosioxkenue 3amectureneil. @u3ndecKkue CBOMCTBA apEHOB.
XumMnyeckue CBOMiCTBA apEeHoB. ITpumepst peakuuit

ANMEKTPO(UIBHOTO  3aMEIIEHUsS: TaJIOTCHUPOBAHUS,  AIKWJIMPOBAHUS
(xaranuzatopsl @punens - Kpadrca), HUTpoBaHUS, CyIb(UPOBAHUS.
Peaknium  rumpupoBaHUST W TPUCOEAMHEHHMsS XJopa K  OCH30Iy.
OCOOEHHOCTH XMMMYECKHX CBOMCTB TroMoyioroB OeH3ona. BsanmHuoe
BJIMSTHHE aTOMOB Ha TIPUMEpe TOMOJIOTOB apeHOB. OpueHTaIus B PeaKIusIX
anekTpopuinbHOro 3amerienus. Opuenrtants! [ u Il pona.

[IpumeneHnne u mnonydeHue apeHoB. lIpupogHple MCTOYHMKH

apOMAaTUYECKHUX YIIE€BOJOPOOB. ApomaTtuzanus aJKaHOB i
[UKJIOATKaHOB. AJTKMUIIMpOBaHUe OEH30II1a.
Jemoncmpayuu

[lapocTepkHEBbIe U OOBEMHBIE MOJEIN MOJIEKYN O€H30J7a M €ro
TOMOJIOTOB.

Pasgenenne cmecn O€eH3071 - BOJAa C IIOMOIIBIO JIEIUTEILHON
BOPOHKH.

PacTtBopsromas cnocoOHOCTh OeH3071a (IKCTPaKLUs OPTaHUUECKUX U
HEOPraHMYeCKUX BeIIeCTB OEH30JI0M U3 BOJHOIO pacTBopa Hoja,
KpacHTelel; pacTBOpeHHEe B OEH30JIe BEIIECTB, TPYTHOPACTBOPUMBIX B
Bojie (Cepbl, OCH30MHOM KHCIIOTHI).

I'openue 6en3zouna.

OtHomenue OeH3ona K OpPOMHOM BoOJE, pacTBOpY IEpMaHraHaTa
KaJusl.

[Tonyyenne HUTpOOEH30IIA.
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O3nakomiieHHME C (U3UYSCKUMHM CBOMCTBAMH apOMaTHYECKUX
yIJIE€BOJOPOAOB C  MCHOJIb30BaHUMEM  pacTBopuTesss  «COJIBBEHT».
N3roroBneHne W  WCMOJIB30BaHHME  TMPOCTEHINETO  Mpubopa IS
xpomatorpadum.

[Tonydenue OeHzona gexkapOOKCUIMPOBAHUEM OCH30MHON KUCIOTHL.
[Tonyyenue u pacciioeHue >MyJibcuu OeH3ona ¢ Boaod. OTHoeHHe
OeH3oJ1a K OpOMHOH BOJI€ U pacTBOPY IepMaHTraHaTa Kajusl.

CamocrosiTesibHasi paboTa CTYJ1eHTOB 1,5
Pabota ¢ y4eOHOIi U cCrIpaBOYHOI TUTEPaTypOid
ITonroToBka u HanucaHue COOOLIEHUH IO TEME:
1.XuMus yTIeBOPOAHOTO ChIpbs M MOsi Oynymiasi mpodeccusi.
Tema 1.6 | Conep:xaHue y4eOHOI0o MaTepuaja 4,5
Hpupon- Hedts. Haxoxnenue B mpupoze, coctaB U (pU3MYECKHE CBOWCTBA 3
HBIE MC™ | yedyru. TomnuBHODHepreTHueckoe 3HadeHHe HedTu. IIpoMbIIITEHHAS
TOYHHMKH | penenaGotka HedTH. PekTHduKarms HedTH, OCHOBHBIE (GPAKIHU ee
YUIACBOAO™ | pasnenenms, WX ~ HCHONb30BaHME.  Bropuunas  mepepaboTka
poaos HeTenpoayKToB. PexTudukanus mMa3yra Mpy yMEHbIIEHHOM JIaBICHUU.
Kpekunr vedrenpoaykToB. Pasmuunbie Buabl KpekuHra, padoter B. T
HlyxoBa. M3omepuzanust ajkaHoOB. AJIKWIMPOBAHUE HENpeAeIbHbIX
YIIIEBOJAOPOIOB. Pudopmunr HEPTENPOIYKTOB. KauectBo
aBTOMOOMJIBHOTO TOIIMBa. OKTaHOBOE YHCIIO.
[Mpuponusiit 1 momyTHbIH HedTsHONW Ta3pl. CpaBHEHHE cCOCTaBa
IIPUPOJHOIO U MOIYTHOT'O ra30B, X MPAKTUYECKOE UCIIOJIb30BaHUE.
Kamennsiit  yroiap. OCHOBHBIE HampaBJIEHUS HUCIIOJb30BAHUS
KaMeHHoro yriis. KokcoBaHue KaMEHHOTO YIJIsl, BaXXHEWIIHE MPOAYKThI
3TOro Ipolecca: KOKC, KaMEHHOYroJbHas CMOJia, HaJCMOJbHas BOJA.
CoenuHeHus, BbIIENAEMble W3 KaMEHHOYTOJIBHOM cMouibl. [IpogyKThl,
MOJy4aeMble U3 HAJICMOJIBHOM BOBI.
DKOJIOTHYECKHE aCHEeKThl T0ObIUHU, epepadOTKU U HCIIOJIb30BAHUS
TOPIOYNX NCKOTIAEMBIX.
Jemoncmpayuu
Komnexknns «IIpupogHpie HCTOYHUKH YTIIEBOAOPOAOBY.
CpaBHeHUE NMpo1eCCOB TOPEeHUst HePTH U MPUPOTHOTO Ta3a.
OO6pazoBaHue HEPTIHON MJIIEHKU Ha TOBEPXHOCTU BOBI.
Karanutudeckuit kpekuHr napadusa (Ui KepocHHa).
JlaGopaTopHbIe ONbITHI
OmnpeneneHre HalU4yMsl HENpeNeNbHbIX YIJIEBOJAOPOAOB B OEH3MHE U
KEpOCHHE.
PacTBOoprMOCTh pa3nW4HbIX HePTEenpoAayKToB (O€H3MHA, KepocuHa,
JIM3EIIbHOTO TOTUIMBA, Ba3elnHa, mapaguHa) Ipyr B Ipyre.
CamocrosiTesibHasi paboTa CTy1eHTOB 1,5
Pabota ¢ yueOHOIi U crIpaBOYHOI TUTEpaTypoit
[TonroToBka u HamMcaHue COOOIICHUH TIO TEME:
HcTopus OTKPBITHS U pa3pabOTKU ra30BbIX U HEPTSIHBIX MECTOPOXKICHUI
B Poccuiickoit denepanun.
Tema 1.7. Coaep:xanue yueOHOIro MaTepuasa 6
I'mapoxk-
CHUIBHEIE Crpoenue u kiaaccupurkanusa cnuproB. Knaccudukanus cnupros 4
coequme- | 1O THIY YIJIEBOLOPOJHOIO pajiKaja, MMCIY IHAPOKCHIBHLIX Py 1
st TUIYy aTroMa YIJepojaa, CBSA3aHHOIO C THIPOKCHIIBHOW TpyMIoii.

ONEKTPOHHOE U TNPOCTPAHCTBEHHOE CTPOCHUE TMAPOKCHUIBHOW TPYIIIBI.
Bnusinue  cTpoeHMss  COUPTOB  HAa WX  (U3MYECKHE  CBOWCTBA.
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MexmoniekyisipHasi ~ BOJAOpPOAHAsA  CBA3b. [ OMOJIOTMYECKUW  psn
MpeAeNIbHBIX OJHOATOMHBIX CHHUPTOB. M3oMepuss M HOMEHKIarypa
AJIKaHOJIOB, UX o01mIas hopmyia.

XumMuyeckHe CBOiiCTBa aJIKaHOJ0B. PeakinmoHHas criocoOHOCTH
MpeleibHbIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX
CBOMCTB OpPraHMYECKUX U HEOPraHMYECKHX COEIAMHEHUH, COJAEp KaLUX
OH-rpynmy: KHCIIOT, OCHOBaHUW, aM(OTEpPHBIX COCAMHEHHH (BOJIBI,
cnuproB). Peakiuu, MoATBEp:KIArOLIUE KUCIOTHBIE CBOICTBA CIIMPTOB.
Peakuuu 3amerieHuss TUIPOKCHIBHOM Tpynmnbl. MexMoneKysspHas
JeTUApaTalusi CIUPTOB, YCIOBHS OOpa30BaHUS MPOCTHIX 3(UPOB.
Crnoxuble 3Qupbl HEOPraHUYECKUX M OPraHUYECKUX KHUCIOT, PeakIUH
srepudukany. OKUCICHHE U OKUCIUTEIBHOE JETHAPHPOBAHNE CIIUPTOB

Cnoco0bl mosiydyeHust cnupToB. [MAponu3 rajloreHaJkaHOB.
I'mppartauust ankeHoB, YCJIOBHUS €€ IpoBelneHus. BoccraHoBieHue
KapOOHUJIbHBIX COEAMHEHUH.

OtaenbHble  NpeACTABHTENHM  AJIKAaHOJOB. MerTaHon, ero
MPOMBIIIJICHHOE TMOJIyYeHHEe U TPUMEHEHHE B MPOMBIIIICHHOCTH.
buonornueckoe  neiicteue  MeraHona. Crnenuduueckue — CrocoOb
MOJIyYEHUs ATHIIOBOTO criupTa. PU3NOIOTUYECKOE EHCTBUE 3TAHOIA.

MHuoroaromuble  cnuptbl.  M3omepus u  HOMEHKJIarypa
Mpe/ICTaBUTeNe JIByX- M TpPeXaTOMHBIX chnupToB. (OcoOEHHOCTH
XUMUYECKUX CBOMCTB MHOTOATOMHBIX CIIHPTOB, WX Ka4eCTBEHHOE
oOHapyxenue. OTAeTbHbIE MPEICTABUTENN: STHICHTIIUKOJb, TJIULEPHH,
CIOCOOBI MX TIOTYYEHUS, TPAKTHUECKOE TPUMEHEHHE

@eHoJI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHUe (QeHoxa.
B3aumHoe BausiHUE apOMaTUYECKOT0 2KOJbla U THAPOKCUIIBHOMN TPYIIIBL.

XuMuyeckue cBOHCTBa (peHona Kak (PyHKUIHS €ro XUMHYECKOro
cTpoeHus. bpomupoBanue geHona (kauecTBEHHAs! peakiivsi), HITPOBaHHE
(MMKpUHOBasi KHUCJIOTa, €€ CBOWCTBA M mpuMeHeHue). OOpa3oBaHue
OKpAallICHHBIX KOMIUIEKCOB ¢ uoHOM Fe3+. Ilpumenenue Qenona.
[Tonyuenue ¢eHoNa B MPOMBIIUIEHHOCTH.

JdemMoHcTpanuu

Mogenu MOJIeKya CIIUPTOB U (DEHOIOB.

PacTBOpUMOCTH B BOJIE aJIKAHOJIOB, STHJICHIJIMKOJS, MNIHLIEpUHA, (heHoa.
CpaBHeHHE CKOPOCTH B3aUMOJICHCTBUS HATPUS C ITAHOJIOM, ITPONAHOJIOM-
2, 2-MeTuJI- POTAaHOJIOM-2, TIHIIEPUHOM.

[Tonyuenne 6pomaTaHa U3 ATaHONA.

Britecuenue (enona u3 heHonsTa HaTpUs YroJIbHOM KUCIOTOM.

Peaxnus penona c popmanbaeruaom.

KauecTBeHHbIe peakiuu Ha (HEeHOJI.

3aBUCHUMOCTH pacTBOPUMOCTH (PeHOJIa B BOJIE OT TEMIIEPaTyphl.
B3aumoneiicTBue (eHoa ¢ paCTBOPOM ILEIOYH.

PacnoznaBanue pactBOpoB ¢eHonsATa HATpusi M KapOoHAaTa HaTpus
(6apOoTak BBLABIXaEMOTO BO3yXa WU JICUCTBUE CHUIIBHON KUCIOTHI).
PacrioznaBanue BOIHBIX pacTBOPOB (heHoJIa U TIUIEPUHA. .
JlabopaTopHbIe ONbITHI

PexTuduxarus cMecu 3TaHOI - BOJA.

OOHapy>xeHue BObI B a3€0TPOIHOIM CMECH BOJBI U ATUIIOBOTO CIIUPTA.
IIpakTuyeckue 3aHATHSA

1.13yuenne pacTBOPUMOCTH CIIUPTOB B BOJIE.

2.0kucneHne CUpTOB PA3IMYHOIO CTPOCHHS XPOMOU CMECHIO.
3.ITony4yenue auaTHiioBoro 3¢upa. [lonydyenue riuuepara Meau.
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CamocrosiTesibHasi padoTa 00yYarOmMXxcst

Pabota ¢ y4eOHOIi U crIpaBOYHOI TUTEpaTypoit

IToaroroska n HanMcaHue COOOIIEHUN 10 TEMaM:

1.MeTusioBbIf CIUPT U €r0 HCIOJIb30BAHME B KAYECTBE XHWMHUYECKOTO
chIpbsi. TOKCHYHOCTH METaHOJa M IMpaBWJIa TEXHUKH O€30MacHOCTH IpU
paboTe ¢ HUM.

2.OTUIIEHTIIMKONb U €ro MpUMeHEeHHe. TOKCHMYHOCTb STHJICHIVIUKOJS U
MpaBWJIa TEXHUKH 0€30MaCHOCTH MPHU PadOTE C HHUM.

3.ITonyuenue ¢peHoNa U3 MPOIYKTOB KOKCOXUMUYECKOTO MTPOU3BOJICTBA U
u3 OeH3ola.

Tema 1.8. Coaeprxanue yueOHOro MaTepuaJia 4,5
AJiberu- T'omoJoruyeckue psiibl AJbJAerHA0B M KeTOHOB. IloHATHE O 3
Abl H KapOOHUJIbHBIX COEIUHEHUSAX. ODJIEKTPOHHOE CTPOEHUE KapOOHMJIBbHOU
KETOHBL | ryyrimer. Mi30Mepust 1 HOMEHKIATYpa albAeruaoB i KeToHOB. Du3idecKue
CBOWCTBA KapOOHWIBHBIX COCTMHEHHH.
XHMHYeCKHE CBOWCTBA aJbJerH0B M KeTOHOB. PeakimoHHas
CIIOCOOHOCTh ~ KapOOHWJIBHBIX  COCJIMHCHHMN. Peaknmuum  OKHUCICHHS
aJbJIETHJI0B, KAYECTBEHHbIE PEAKIMN Ha aJlbJeruaHyI0 Tpynmy. Peakuuu
MOJIMKOHICHCANU: 00pa3oBaHue PeHOT0(DOPMATTBICTUIHBIX CMOI.
[Ipumenenne U  MONy4YeHHE  KApOOHUIIBHBIX  COCTUHEHUIA.
[IpumeHeHne anbaeTuOB U KETOHOB B OBITY M IPOMBIIUICHHOCTH.
Anpaeruapl MU KETOHbI B mpupone (ddupHble Macia, (EpOMOHBI).
[lonyuyeHne  KapOOHWJIBHBIX  COEIMHEHUH  OKHCIEHHUEM  CIIMPTOB,
ruapaTaleil  ajiKUHOB, OKHCIEHHEM  YIIeBOAOpOoJoB. OTaenbHbIE
MPEJCTaBUTENIN albACTHIOB U KETOHOB, CIEHU(PHUYECKUE CIOCOOBI HX
MOJIy4EHUS U CBOMCTBA.
JdemMoHcTpanuu
[HlapocTepkHeBbIE 1 0OBEMHBIE MOJIETH MOJIEKYJT aJIbJIETHUI0B U KETOHOB.
[Tonmy4yenne yKCyCHOTO ajbJIeTH/Ia, OKACICHUE ITAHOJIa XPOMOBON CMECHIO.
KavecTBeHHBIE peakIuy Ha allbJACTHAHYIO IPYIIIY.
JlaGopaTopHbIe ONbITHI
OxwucieHue 3TaHoa B 3TaHAJIb PACKaJICHHOW MEIHOM MPOBOJIOKOH.
[Tonyuenue dhenonodopmambaeTuIHOTO MOJUMEPA.
Pacnio3HaBanue pacTtBopa aneroHa u popMainHa.
IIpakTuyeckue 3aHATHA
1.M3ydyeHne BOCCTAaHOBHUTENbHBIX CBOWCTB  ajbJETMJIOB:  PEAKIMS
«CepebpsiHOTO 3epKaliay, BoccraHoBiIeHHe ruapokcuaa meau (11).
2.B3aumoneiictBre hopManbaeruaa ¢ THAPOCYIb(HTUTOM HATPHsL.
CamocrosiTesibHast padoTa 00y4arOIMMXCs 1,5
PaGora ¢ yueOHOI1 1 cripaBOYHOM TUTEpaTypoOit
[TonroToBka n HanucaHue COOOLIEHUHN IO TEMaM:
1.ITonmukoHgeHCAIAA dbopmanpieruaa C dhenonom B
(beHomopopManbIETHIHYIO CMOTY.
2.Aneraabaerun.
3.IlonaTne O KEeTOHAaX Ha IMpHUMepe aneToHa. lIpuMeHeHue aleTroHa B
TEXHUKE U IIPOMBIIUICHHOCTH.
Coaeprxanue yueOHOro MaTepuaJa 12
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Tema 1.9.
Kapo6ono-
Bble KHC-
JIOTBHI H MX
NPOU3BOJ-
HbIE

I'omosiormyeckmii psix npeaeibHbIX 0JTHOOCHOBHBIX KAPOOHOBBIX
KHCJIOT. [loHATHE O KapOOHOBBIX KHCIOTaX M HX KJIACCHU(UKAIIHSL.
ONEeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHOM TIPYIIIBI.
['omonoruyeckuil psia MpenebHbIX 0JHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
UX HOMEHKJATypa U U30MepHusi. MexXMOIeKyIApHbIE BOAOPOJHBIE CBS3H
KapOOKCWIIBHBIX ~TpYII, HX BIMSHHE Ha (HU3NUYECKUE CBOHCTBA
KapOOHOBBIX KUCIIOT.

XumMuyeckHe CBOCTBAa KapOOHOBBIX KHCJIOT. Peaxnuwy,
WJUTIOCTPUPYIOLIME KUCIOTHBIE CBOMCTBA U UX CPAaBHEHHUE CO CBOMCTBAMM
Heopranndeckux kuciaor. OOpa3oBanue (QPyHKIMOHAIBHBIX TPOU3BOIHBIX
KapOOHOBBIX KUCIJIOT. Peakiuu srepudukanuu. AHrUApUIbl KapOOHOBBIX
KHCJIOT, UX [IOJIyYE€HUE U IPUMEHEHHUE.

Cnoco0bl  moJiydyeHHs1 KapOOHOBBLIX KHMCJIOT. OTaenbHbIC
MPECTaBUTENN U UX 3HaueHue. OOmme crnocoObl MOTyueHHsI: OKUCICHHE
QJIKaHOB, AJIKCHOB, IE€PBUYHBIX CIMPTOB, aJIbJIETHI0OB. Baxneimme
NpEACTaBUTENIM  KapOOHOBBIX  KHCIIOT, UX OHOJOTHYECKas poJb,
cneun(puyeckue CcrnocoObl TMOJTY4EHHUs, CBOHCTBA U HIpPUMEHEHHE
MYPaBbUHOM, YKCYCHOM, MAJIbBMUTHHOBOM M CTEAPUHOBOW; aKpUJIOBOM U
METAKpPUJIOBOM; OJICMHOBOM, JIMHOJIEBOM M JIMHOJICHOBOM; IlIaBEJICBOM;
OCH30IHOI KUCIIOT.

Caosxnble 3¢upsbl. CTpoeHHEe U HOMEHKJIATypa CI0XHBIX 3(UpOB,
MEXKJIAaCCOBasi HM30Mepusi ¢ KapOOHOBBIMH KuciIoTaMu. CrocoOsl
MIOJIyYEeHHUs CIIOKHBIX 3¢upoB. OOpaTUMOCTh peakuuu 3TepUUKaLUU U
(akTopbI, BIUSIONME HAa CMeIIeHUe paBHOBecHs. OOpa3oBaHUE CIIOKHBIX
nonmddupos. I[lonmustunenrepedranar. JlaBcan kak mnpeacTaBUTENIb
CUHTETUYECKUX BOJIOKOH. XUMUYECKHE CBOMCTBA U IPUMEHEHUE CIIOKHBIX
3(hupoB.

Kupsbl. Kupel kak crnoxsbele 3¢upbl raunepuHa. KapOoHoBbie
KHCJIOTBI, BXOJSIIUE B COCTAB JKUPOB. 3aBUCUMOCTh KOHCUCTEHIIUH KUPOB
OT HUX cocTaBa. XMMHUYECKHE CBOICTBA >XMPOB: THAPOJIN3, OMBUICHUE,
rupupoBanue. buonorudeckas poJib KHUpPOB, UX UCIOIB30BAHUE B OBITY U
MIPOMBIIIJIEHHOCTH.

Cosn kap0OHOBBIX KHCJI0T. Mbl1a. CriocoObl NOTYYEHUS COJIEH:
B3aUMOJICIICTBME KapOOHOBBIX KHUCIOT C MeETajllaMd, OCHOBHBIMH
OKCH/IaMH, OCHOBaHUSIMH, COJISIMM; IIEJIOYHOM TUIPOJIM3 CIOXKHBIX
3¢upoB. XUMHUYECKHE CBOWCTBA coyell KapOOHOBBIX KHCIOT: THAPOIIM3,
peakiuu HOHHOrO oOMeHa. Mblia, CYIIHOCTh MOIOIIETO JEHCTBUS.
OTtHoleHne MblIa K KECTKOM Boae. CHHTETHUECKHE MOIOIIUE CPENCTBA -
CMC (nereprentsl), X NpeuMylIecTBa U HEAOCTATKH.

JdemMoHcTpanuu

3HaKOMCTBO C (PU3MYECKHMMM CBONCTBAMH Ba)KHEHIIMX KapOOHOBBIX
KHCJIOT.

Boszronka 0eH30MHOM KHCTOTHI.

OTHoIIeHUE pa3IMYHBIX KapOOHOBBIX KHCIIOT K BOJIE.

CpaBHenne pH BOJIHBIX pPAcTBOPOB YKCYCHOW M COJISTHOM KHCIIOT
OJINHAKOBOI MOJISIPHOCTH.

[TonydyeHnre NpUSTHO MaxXHYIIETO CI0XKHOTO Apupa.

OTHOLIEHNE CIMBOYHOIO, MOJCOJHEYHOTO, MAIIMHHOTO Macel H
MaprapuHa K OpOMHOI BOJie ¥ pacTBOPY IepMaHraHaTa Kajusl.
JlabopaTopHbIe ONbITHI

B3anmoneiicTBre pacTBOpa YKCYCHOM KHCJIOTBI C MarHueM, OKCHIIOM
uHKa, ruapokcugom skenesa (III), pactBopom kapOoHarta Kamus u
cTeapaTa KaJus.

O3zHakoMJieHHEe ¢ 00pa3iaMu CIIOKHBIX 3(hHUPOB.

OTHoOIIEHHUE CI0XKHBIX APUPOB K BOAE U OPraHUYECKHM BEIIECTBAM.
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BriBesieHre JKUPHOTO MATHA C MOMOIIBIO CI0XKHOTO 3upa.
PacTBOpuMOCTE KUPOB B BOJI€ U OPTaHUYECKUX PACTBOPUTEIISAX.
CpaBHEHHE MOIOIIUX CBOMCTB X03AiCTBEHHOro Mbuia 1 CMC B kecTKoM
BOJIE

I[pakTuyeckue 3aHATHS

PacTBOpUMOCTh pa3nuuHbIX KapOOHOBBIX KUCIIOT B Boje. B3anmopeiicTBue
YKCYCHOM KHUCJIOTHI ¢ MeTaiiamu. [lomyuenue wu3zoamuioBoro sdupa
YKCYCHOW KHCJIOTBI.

CpaBHEHME CTENEHM HEHACBINIEHHOCTH TBEPAOrO0 M KUAKOTO JKUPOB.
Owmpbinenue xupa. IlomyueHue MbUIa W M3yyEHUE €0  CBOMCTB:
MEeHOOOpa30BaHUs, pPEaKlUUil HOHHOTO OOMEHa, THUAPOJIN3A, BBIICICHUS
CBOOOJTHBIX KUPHBIX KHCIOT

CamocrosiTesibHast paboTa 00y4arOmMXCs

Pabota ¢ yueOHOI U CrIpaBOYHON JTUTEPATYPOM

[TonroToBka u HanucaHue COOOIICHUH TTO TEMaM:

1.Muoroo6pasue KapOOHOBBIX KHUCIOT (IIaBejeBass KHCIOTa Kak
JIBYXOCHOBHAsI, aKpHWJIOBas KHCJIOTa Kak HeIpeaenbHas, OeH30HHas
KHCIIOTa KaK apOMaTH4eCcKas).

2.IlnenkooOpa3yromye Macia.

3.3aMeHa KUPOB B TEXHUKE HEMUILEBBIM ChIPbEM.

4.CuHTEeTHYECKHE MOIOIIINE CPEJICTBA.

Tema 1.10.
YrieBoabl

Coaep:xanue yueOHOro MaTepuaJia

Ionsitue 00 yriaesonax. Knaccugukauus yriaesonos. MoHo-, 1u-
U [OJIUCaxapuibl, MpPEJICTAaBUTENN KaXJIOM TpYIIbl  YIJIEBOJOB.
buonoruueckass ponb yriaeBOJOB, MX 3HAUYEHUE B JKU3HHU 4EJIOBEKAa U
o01ecTBa.

MoHocaxapuabl. Crpoenne u ONTUYECKAs  HM30MeEpus
MOHOcaxapuaoB. Mx xiaccupukanys MO YKCIY aTOMOB YIjepoja H
npupoje kapOoHmnbHOM rpynmbel. Popmynsl @umepa u Xeyopca amis
M300paXkeHus] MOJIEKYJl MOHOcaxapui0B. OTHeceHre MoHocaxapuaoB D u
L-psny. BaxkHeiiue npenctaBuTea MOHO3.

I'moko3a, crpoeHue ee MoJjekyinbl M (pu3Mueckue CBOICTBa.
Tayromepus. XuMudeckue CBOMCTBA IIIOKO3bI: PEAKIUH 11O aJIbJETUIHON
rpymnme («cepeOpsHOro 3epKajia», OKHCICHHE a30THOW KHCJIOTOM,
TUApUpOBaHue). Peaknuu TIIIIOKO3bI Kak MHOTOAQTOMHOIO — CIUPTA:
B3aUMOJICICTBUE TIIOKO3bI ¢ ruapokcugom menu (II) mpu komHaTHOM
TeMmrepaTrype ¥ HarpeBaHMM. PasnnuHble TUNBI Opo>keHUs (CHUPTOBOE,
MOJIOUHOKHCTO0E). ['moko3a B mpupone. buonornueckas ponp
IIPUMEHEHHUE TIOKO3bl. PpykTo3a Kak H30Mep IIoKo3bl. CpaBHEHME
CTPOCHHSI MOJEKYJIbl U XMMHYECKHUX CBOWCTB TJIIOKO3bI U (PYKTO3BI.
®pyKTo3a B IPUPOJIE U €€ ONOIOruIecKas poJib.

IlenTo3pl. Puboza wu gesokcupubo3a Kak MpeACTaBUTENH
aJIbJIOTIEHTO3.

Crtpoenue monekyn JAucaxapuabl. Ctpoenue aucaxapuaon. Criocod
COWIEHEHHUs1 ULUKJIOB. BoccTaHaBinBawoIne M HEBOCCTaHABIMBAIOIINE
CBOMCTBa JucaxapHua0B Kak CJIeJICTBUE cowileHeHus mukia. CtpoeHue u
XMMHUYECKHE  CBOMCTBA  caxapo3bl.  TE€XHOJIIOTMYECKHE  OCHOBBI
MIPOM3BOJICTBA caxapo3bl. JJakTo3a U ManbTo3a Kak H30MEpPHI Caxapo3bl.

HMoaucaxapuasl. OOmee cTpoeHue mnonucaxapuaos. CTpoeHue
MOJIEKYJIBI KpaxMaja, aMHJIo3a M aMUJIONeKTHH. du3nueckne CBOMCTBA
KpaxMasa, ero HaXoXXJeHUe B pUpoie U Ouooruyeckas poib. [ mukorex.
Xumuyeckue cBoiicTBa Kpaxmana. CTpoeHHE »HJIEMEHTApPHOrO 3BEHA
LEJUTI0NIO3bl. BiusHue cTpoeHHs MOJMMEpPHOM Lenu Ha (U3UYecKue U
XMMHYECKHE CBOWCTBA LEUII0I03bl. ['MIponu3 1emttono3sl, o0pa3oBaHue
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CIIOKHBIX 3(QHUPOB C HEOPraHMYECKUMU U OPTraHUYECKHUMH KHCIOTaMH.
[Tonatne 00 HMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIEJIKE, BUCKO3E.
Haxoxpaenue B npupojae u 6uonoruyeckas posib Heutoao3sl. CpaBHEHHE
CBOMCTB Kpaxmaja U [eJUTIOJIO3BI.

JdemoHcTpaumuu

OOpa3ibl YriIeBOAOB U U3JICIHUN U3 HUX.

[lonydyenue caxapata Kajublusi W BBIJEIIEHHE Caxapo3bl M3 pacTBOpa
caxapara KaJbI[Hsl.

B3anMoeiicTBre TIIIOK03bI ¢ PYKCHHCEPHUCTOM KHUCIOTOM.

OTtHo1eHne pacTBOpoB caxapo3bl U MasibT03bl K Cu(OH)2 npu HarpeBaHuu.
O3zHakoMJyIeHHE ¢ (PU3MYECKUMHU CBOMCTBAMH KpaxMalia U IeJITI0I03bI.
HaGyxanue 1emon0o3bl 1 KpaxMaia B BOJE.

[TonydeHnue TpUHUTpATA EILTIOIO3BI.

Kosnekuus BOJIOKOH.

JlabGopaTopHbie ONBITHI

Oznakomienue ¢ (U3UYECKUMU CBOWCTBAMH TJIFOKO3bI  (amTedHas
yIaKOBKa, TA0IETKH).

KucnorHslii rugponus caxapossl.

3HAaKOMCTBO C 00pa3liaMu MOJIUCAXapUIOB.

OOnapykeHue Kpaxmajua C IOMOIIbI0 KauyeCTBEHHOW pPEaKIUH B MEJE,
xJyiebe, Horypre, MaprapruHe, MaKapOHHBIX H3JENUAX, KpyHax.
IIpakTuyeckue 3aHATHA

1.Peakuus «cepebpsHOTO 3epKaiia» TIIOKO3bl. B3anMoaeicTBre TIOKO3bI
C TUIPOKCHUIOM MEJIU TIPH Pa3IMYHBIX TEMIepaTypax.

2.JleficTBME aMMHaYyHOTO PacTBOpa OKCHJIa cepedpa Ha caxaposy.
3.00HapyKeHue JIaKTo3bl B MOJIOoKe. JlelicTBHE 0/1a Ha KpaxMaJl.

CamocrosiTesbHas padora o0yuawmuxcs (+ 1 yac 3a cuer 1/3) 3
Pabota ¢ yueOHoOIi 1 cripaBOYHOI TUTEpaTypoit
[ToxroToBka n HamMcaHWe COOOIICHUH TIO TEMaM:
1.MonoyHokucn0e OpoXeHHue ToKO3bl. KHCIOMOJIOYHbIE NPOIYKTHI.
CunocoBaHue KOpMOB.
2.HutpoBanue 1emiro1o3sl. [IMpoKcHimH.

Tema 1.11. | Coaep:kanue yueGHOro MaTepuajia 10,5
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AMMUHBI,
AMHHOKHC-
JIOTBI,
Oeakn

Knaccudpukanmss u wm3omepuss amuHOB. I[loHsATHE 00 amuHAaX.
[TepBu4HbIe, BTOPUYHBIE U TPETUYHBIC aMUHBL. Kllaccudukanus aMMHOB 110
TUITY YIJIEBOJOPOAHOrO pajMKajia W YWCIYy aMUHOIPYHI B MOJIEKYJE.
I'oMonornueckue psiibl MPEISIbHBIX aNu()aTUIECKUX U apOMATUYCCKUX
aMUHOB, U30MEpUSl U HOMEHKJIATypa.

XUMHUYECKHE CBOWCTBA aMUHOB. AMHHBI KaK OpPraHUYECKHe
OCHOBaHMS, UX CPABHEHUE C aMMHAKOM M JIPYTMMU HEOPraHWYECKUMH
ocHOBaHUsIMU. CpaBHEHHE XHMHUYECKUX CBOWCTB amu(aTUYCCKUX H
apomaTHueckux aMuHOB. OOpa3oBaHKUe aMUOB. AHUIMHOBBIE KPACUTEIH.
[TonsiTue O cUHTETHMYECKMX BOJOKHaX. llonmmaMuabpl ¥ MOJMaMHUIHBIE
CUHTETUYECKUE BOJIOKHA.

[Tpumenenue u nomyuenue amMmuHoB. [lonyuenne amuaoB. Pa6oter H.
H. 3ununa.

AmuHOKUCTOTHL. [ToHSITHE 00 AMHUHOKHCIOTAX, UX KIACCH(PUKAIUS 1
ctpoeHue. OmnTuyeckas u30Mepusi o-aMUHOKHCIOT. HomeHknarypa
AMHUHOKUCIIOT. JIBOWICTBEHHOCTH KHCIIOTHO-OCHOBHBIX CBOWCTB
AMUHOKHCIIOT U €€ IPUYKHbI. bunosnspHbie HOHBI. Peakuny KoHAeHC Ay,
[lentunnas  cBsa3b. CUHTETHYECKHME  BOJIOKHA:  KampoOH,  OHAHT.
Knaccudukanus BonokoH. [lodydeHne aMHHOKHCIOT, UX MPUMEHEHHE U
ouosornveckas QyHKIHS.

benku. benku kak npupoaHsie noaumepsl. [lepBuynas, BTopuyHas,
TpeTHYHAsT W YETBEPTHYHAS CTPYKTYphl OeclikoB. DuUOpWILIApHBIE U
rnoOynsipubie  Oenku. XUMHYECKHE CBOMCTBA OENKOB: TOpEHUE,
JeHATypauus,  TUIPOJU3,  KadeCTBEHHbIE  (I[BETHBIE)  pEaKIUu.
buonoruueckue ¢yHkiuu OeiakoB, WX 3HaueHUe. benku Kak KOMIOHEHT
rany. [IpoGiema GETKOBOTO TOJIOAAHUS U ITYTH €€ PEIICHHSL.
JdeMoHcTpamun
®u3nyecKre CBOMCTBAa METHJIAMUHA: arperaTHOE COCTOSIHUE, LIBET, 3aIlax,
OTHOILLEHUE K BoJie. 'opeHune MeTuiaMmuHa.

B3anmoneiicTBre aHUIMHA U METUJIAMUHA C BOJOW M KUCIIOTAMH.
OxkpaimBaHye TKaHEeH aHUIMHOBBIMHU KPACUTEIISIMH.

Ob6nHapyxenne QyHKIIMOHATBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.
Heirpanu3zanus nienouyn aMMHOKHUCIIOTOM.

Heltpanuzanus KuciaoTel aMUHOKHCIOTOM.

PacTBOpeHune u ocaxienne 6eIKoB.

JlabopaTopHbIe ONbITHI

N3roroBneHne mapoCTEP)KHEBBIX U OOBEMHBIX MOJEIEH H30MEpPHBIX
aMUHOB.

PactBopenue 6enKoB B BOJIE M X KOATYJISIIHSL.

Ob6napy>xeHue 06enka B KypHUHOM SHIE U MOJIOKE.

IMpakTuyeckue 3aHATHSA

1.06pa3oBanue coneii aHWIMHA. bpoMUpoBaHUe aHUIIMHA.

2. ObpazoBanue coseit rauiuHa. [lomyderrne MeTHON COH TIIUIHA.
3. Jlenarypanus Oenka. [{BeTHbIE peakiiuu OEIKOB.

CamocrosiTeibHast padoTa o0yuyaommxcst
Pabota ¢ yueOHOIi U cripaBOYHOI TUTEpaTypoit
ITonroroBka u HaIMcaHWE 3CCE IO TEME:

1. AMMHOKHCIIOTBI KaK HOCUTENH KU3HHU.

3,5

Tema 1.12.
A3otconep
JKalue
reTepoumK
JU4ecKue

Conep:kaHue y4eGHOr0 MaTepuasa

4,5

HyxneunoBble kuciaotel. HykiienHOBBIE KUCIOTHI Kak MPUPOJIHBIE
nonuMepsl. Hykneotuasl, ux crpoenue, npumepel. AT® u AJ[®, ux
B3aUMOMNPEBpAIIEHUE U POJIb ATOro mporiecca B npupone. [lonarue JTHK u
PHK. Crpoenne /IHK, ee nepBuyHas u BropuuHas CTpykrypa. Pabotsr @.
Kpuka u JI. Yorcona. KommueMeHTapHOCTh a30THCTBIX OCHOBAHUU.
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COCINMHCHH
A

Perumukarmust [IHK. OcoGennoctu crpoennss PHK. Tunmet PHK u ux
ouonornvyeckue ¢yHkuuu. IloHsATHE O TpOMYHOM KOzE (KOJOHE).
buocuntes Genka B xuBO# KieTke. ['eHHAs HH)KEHEPHUS U OMOTEXHOJIOTHSI.
Tpancrennsie popMbI pacTeHUl U KUBOTHBIX.

JdemoHcTpaumuu

Mognenu MoeKy BaXKHEWIINX FETEPOLIMKIIOB.

Komnekuus rerepolMKINYEeCKUX COEUHEHUN.

JleficTBrE pacTBOpA MUPUAMHA HA UHAUKATOD.

B3anmoaeiicTBre nupuauHa ¢ COJISTHONW KUCIOTOM.

Mopens monekynsl JJHK, nemoHcTpanys npuHnuna KOMIUIEMEHTAPHOCTH
A30TUCTBIX OCHOBAHUM.

OOpa3ipl TPOAYKTOB MNHUTAHHWS W3 TPAHCTEHHBIX (OpM pacTeHHWil u
YKUBOTHBIX.

JlexapcTBa M IpenapaThl, U3TOTOBJIEHHBIE METOaMU T€HHON UHKEHEPUU U
OMOTEXHOJIOTHH.

JlabopaTopHblii ONbIT

N3rotoBnenne 0OBEMHBIX U IMIAPOCTEP>KHEBBIX MOJIEIEH a30TUCTBIX
reTEpPOLIMKIIOB.

CamocrosiTe/ibHas padoTa 00y4YarouXxcst
IToaroroBka ¥ HaIIMCaHUE COOOIIEHHUH 10 TEMAM:

1.buocunres Oenka B )KUBO KIIETKE.

3.TpanreHHHbIe (HOPMBI PACTCHHI U KMBOTHBIX.

1,5

Tema 1.13.
buoaoru-
YyecKH
aKTHBHBIE
coeuHe-
HUSA

Coaep:xaHue yueOHOro MaTepuaJia

@®epmentel.  [lonsitTie o (¢epMeHTax Kak O OWOJOTHYECKUX
Karanu3aropax OenkoBoil mpupoabl. OCOOEHHOCTH CTPOEHUS U CBOWCTB B
CPaBHEHMHM C HEOpraHWyecKuMu Karanuzatopamu. Kitaccudukauus
¢dbepmenToB. OCOOCHHOCTH  CTPOCHHSI U CBOMCTB  (DepMEHTOB:
CEJIEKTUBHOCTh U 3(PPEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB
or temnepatypsl U pH cpenbl. 3HaueHue ¢epMEHTOB B OMONOTHU U
MIPUMEHEHHE B TPOMBIIIJIEHHOCTH.

Burtamunbl. Ilonstne o BuramuHax. MXx kmaccupukamus u
o0o3HaueHne. Hopma notpebiienuss BuTaMuHoB. BonopacTtBopumble (Ha
npumMepe BuTamuHoB C, rpynnsl B u P) u sxupopactBopumsle (Ha npumepe
ButaMuHoB A, D wu E). ABuTaMUHO3BI, THIEPBUTAMUHO3Bl U
TMIIOBUTAMUHO3BI, UX MPO(UIAKTHKA.

I'opmonbl. TloHsiTHE O TOpMOHAaX Kak OWOJIOTMYECKH AKTHBHBIX
BEIIECTBAX, BBITIOJHSAIOLINX SH/IOKPUHHYIO PETYJIALNIO
KHU3HEIESATeIbHOCTH opraHnu3MoB. Kiaccudukanysi TopMOHOB: CTEPOUIBI,
MPOU3BO/IHBIE AMUHOKUCIIOT, TOJIMIENTUIHBIE M OEIKOBBIE TOPMOHBI.
OTnenpHblE  MPENCTAaBUTENM:  ACTPAAUON, TECTOCTEPOH, HMHCYJIHH,
aJipEHAJINH.

JlexapctBa. IloHsATHE O JeKapcTBax Kak XHMHOTEPANEBTUYECKHUX
npenapatax. KpaTkue HCTOpUUYECKHE CBEACHHMS O BO3HUKHOBEHUU U
Pa3BUTHUH XUMHOTEpamuu. [ pynmnsl gekapcTs: cynbpamMuibl (CTPENTONH ),
aHTUOMOTHKY (NMEHUIWUINH), AHTUIUPETUKU (ACIUPHH), aHAJIBI€TUKU
(anamprun). MexaHU3M  JEHCTBUS  HEKOTOPBIX  JIEKAPCTBEHHBIX
IIPENapaToB, CTPOEHUE MOJIEKYJI, TPOrHO3UPOBAHUE CBOMCTB HAa OCHOBE
aHaJlM3a XUMHYECKOr0 CTPOEHUs. AHTHOMOTHKH, UX KJacCUpUKALUS 10
CTPOEHHUIO, TUILY U CIIEKTPY JIeHCcTBUs. be3omnacHble criocoObl MpUMEHEHHUS,
JIEKapCTBEHHbIE (POPMBIL.

JdemMoHcTpanuu

CpaBaenne ckopoctu paznoxkenus H2O» mox neiictBuem ¢epmeHTa
Karayasbl 1 Heoprannueckux karanuszaropos: Kl, FeCls, MnOx.

OO0pa31bpl BATAMUHHBIX [TPENIAPATOB.
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[TonuBUTaMUHBI.

Wnmoctpanuu  ¢ororpaduil  KMBOTHBIX C pa3IHMYHBIMU  (opMaMu
aBUTAaMUHO30B.

[Tnakatr ¢ w300pakeHWEM CTPYKTYPHBIX  (OPMYN  ACTPaaUoIa,
TECTOCTEPOHA, a/ipeHalIMHA.

BsaumoneiictBue aapenanuna ¢ pactsopom FeCls.

benkoBas nmpupoia HHCYIMHA (LIBETHAS pEeaKIMsl Ha OCNIKH).

[Tmakatel WM KOJAOTpaMMbl C (QOpPMYyJIaMu amujaa Cyib(paHUIOBOM
KHCIIOTBI, JUTUAPO- (HONMEBON U JIOKHOU AUTHAPOQOIMEBOM KUCIOT,
OCH3WINECHUIWIIINHA, TETPAIUKINHA, IeoTakcuMa, aClIuprHa.
JlaGopaTopHble ONBITHI

HcnplTanne pacTBOPUMOCTH aJIpeHAIMHA B BOJIE U COJISIHOM KUCIIOTE.
OOGHapyxeHue acriipruHa B TOTOBOH JICKAPCTBEHHOU (opMme.
IIpakTHYeckne 3aHATHS

1.0O6HapyxeHre BHUTaMHHA A B IOJCOJHEYHOM Maciie. OOHapyKeHHe
ButamuHa C B s165104HOM coke. OnpeneneHue BuTaMuna [l B ppiObeM Kupe
WM KypUHOM KEJITKE.

2.JlelicTBre aMUJIO3bI CJIIOHBI Ha KpaxMmai. JleficTBue neruaporeHassl Ha
METHUJICHOBBIN cuHUH. JleficTBUE KaTaia3bl Ha MEPOKCHUI BOAOPOIA.
3.AHaiu3 JIEKAPCTBEHHBIX IpPENapaToB, IPOU3BOJHBIX CAJTUIMIIOBOU
KHCIOTB. AHalW3 JIEKapCTBEHHBIX IpEenapaTroB, MPOU3BOJHBIX II-
aMHHO(EHOIA.

CamocrosiTe/ibHasi padoTa CTy/IeHTa 2
[ToxroroBka u HamucaHue COOOUICHUN IO TEMaM:
1.CriocoObI coxpaHeHUs] BATAMUHOB NPU KYJIMHApHOU 00paboTKe.
2.ButamMuHHM3a1MS TUIIN.
Pa3nen 2. O0uiasi U Heopranmyeckasi XHMHSA 93
Tema 2.1 | ConepxxaHue y4eOHOro MaTepuaja 4,5
Xumus - CocraB  BemiecTBa. XHMHYECKHe  dJeMeHTbl.  CIOCOObI 3
HAayKa 0 | cyiecTBOBaHMSA XMMMUYECKUX DIEMEHTOB: ATOMBI, MPOCThIE M CIOXKHBIE
BellecTBax

BelIeCcTBA. BemiecTBa IMOCTOSHHOTO M TEPEMEHHOTO COCTaBa. 3aKOH
MIOCTOSIHCTBA ~ COCTaBa  BEILECTB.  BemiectBa  MOJNEKYJISPHOTO U
HEMOJIEKYJISIpHOTO  cTpoeHusi. CrnocoObl  OTOOpaKeHHsI  MOJIEKYII:
MOJICKYJISIpHbIE M CTPYKTYpHble (OpMYyJbl; IIApPOCTEP)KHEBBIE U
MacitabHbie pocTpaHcTBeHHbIE (CTroapTa - bpurieda) Moenu MoJieKy.

N3mepenne BemecTBa. Macca aTOMOB M MOJIEKYJI. ATOMHas
enuHUIa Macchl. OTHOCHUTENIbHBIE AaTOMHAs M MOJICKYJSApHAs MacChl.
KonnyecTBo BemiecTBa U €JMHULIBI €70 U3MEPEHUs: MOJIb, MMOJIb, KMOJIb.
UYucno Asoranpo. MonsipHas macca.

ArperaTHble COCTOSIHUS BellecTBa. TBepaoe (KpUCTAIUIMYECKOE U
amop¢HoOe), )KHJIKOE U Ta3000pa3HOE arperaTHble COCTOSHUS BELIECTBA.
3akoH ABoOrajipo u ero ciueactBus. MonsdpHbli 00BbeM BeLIECTB B
razoo0pa3HoM cocTossHUU. OObEeIMHEHHBIM Ta30BbIil 3aKOH U ypaBHEHHE
MenaeneeBa - Knaneiipona.

Cmecn BemecTB. Paznmuumst MEXIy CMECSIMH W XUMHUYECKUMH
coenHeHUsIMH. MaccoBast 1 00beMHast 10JI1 KOMIIOHEHTOB CMECH.
JleMoOHCTpaLun
OnbITHl, HWJUTIOCTPUPYIOIIME 3aKOH COXPAaHEHHUsI MacChl BEIIECTB.

Habop mozeneit aTOMOB ¥ MOJIEKYJI.
Hexotopsle BemiecTBa KOJIN4eCTBOM B 1 MOJIb.
Mopaenb MOJISIpHOTO 00BEMa Ta30B.
IIpakTHYecKHe 3aHATHSA

19




1. HW3roroBineHne MOAEIEH MOJIEKY]T HEKOTOPhIX OpPraHHYEeCKUX |
HEOPraHUYECKHUX BEIECTB.

2.04uncTtKa BeniecTB GUILTPOBAHUEM U AUCTHILIAIIMEH. OUUCTKA BEIIECTB
IIepEKpUCTATUIM3ALUEH

CamocrosiTesibHas paboTa 00y4arOmMXCs 1,5
Pabota ¢ yueOHOI U CrIpaBOYHON JTUTEPATYPOM
[TonroToBka n HanucaHue COOOLICHUHN TIO TEMaM:
1.buotexHonorus u renHas uHxeHepus — rexnosorun XXI Beka.
Tema 2.2. Conep:kanue y4eOHOIro MaTepuaa 4,5
Crtpoenue
aToma ATOM - CJIOKHAsl yacTuna. J{oka3zaTeabCTBa CI0KHOCTH CTPOCHUS 3
aToMma: KaTOJHbIC U PEHTTC€HOBCKUE JIy4H, (HOTOIPPEKT, paOaKTHBHOCTD,
JIEKTPOJIH3.
[Tnanerapnas moaens atoma D. Pesepdopna. Ctpoenne atoma mmo H.
bopy. CoBpemeHHbIe IPeACTaBICHUS O CTpOoeHUH atoMa. KopmyckymspHo-
BOJIHOBOM JlyaJlu3M 4acTHI MUKPOMUDA.
CocTraB atoMHOro sapa. HykJOHBL: NPOTOHBI M HEUTPOHBHI.
N3otonbl ¥ HYKIUABL. YCTOMYMBOCTH fANEp. DJIEKTPOHHAS 000JI0YKa
atromoB. [loHsTHE 00 37E€KTPOHHONW OpPOUTATM U SJIEKTPOHHOM OOJaKe.
KBaHnToBBIE YHCNa: TIaBHOE, OpOHTaiIbHOE (MMOOOYHOE), MarHUTHOE H
cnuHoBoe. PacnpezeneHue 3J€KTPOHOB IO IHEPrETHUYECKUM YPOBHSIM,
MOJyPOBHSAM M OpOUTAJISIM B COOTBETCTBUHU C NPUHIMIIOM HAaWMEHBIICH
sHepruu, npuHiunom Ilaynu wu mnpaBunoM ['yHzma. DnekTpoHHbIE
KOH(HUTypauyu aTOMOB XMMHYECKHX 2JIEMEHTOB.
BasneHTHbIe BO3MOXKHOCTH aTOMOB XMMHUYECKHX JIEMEHTOB.
DJeKTpoHHAs Ki1acCH(PUKaIs XUMUYECKUX JIEMEHTOB: S-, p-, d-, f-
JJIEMEHTHI.
JleMmoHCTpanuu
MDoTorddexT.
Monaenu opbutanieit pa3nuyHol GOpMBI.
JlabopaTopHBIH ONBIT
HabntoneHne CcnexkTpoB MCHYCKaHHWS M TOMVIOMIEHHUS COEAUMHEHHH
XMMHUYECKHX 3JIEMEHTOB C IOMOUIBIKO CIEKTPOCKONA.
CamocrosiTesibHas padoTa 00y4arOIMIMXCH 1,5
PaGora ¢ yueOHOI 1 cripaBOYHOM TUTEpaTypOit
ITonroToBka n HanucaHue COOOLIEHUHN IO TEMaM:
1.HanoTexHosOrHMa Kak MPUOPUTETHOE HAIlpaBJIEHUE PA3BUTHS HAYKU U
npou3sBoacTBa B Poccuiickon Denepaunu.
Tema 2.3. | Conep:kaHue y4eOHOT0 MaTepuaa 9
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IMepuoguyu
eCKHuH
3aKO0H H
nepuoanye
cKasi
cucreMa
XHMHYECK
ux
3J1EMEHTOB
..
Menneiee
Ba

OTKpBITHE TEPUOAMYECKOrO 3aKoHa. [IpenmochuIkv: HaKOIUICHUE
¢akTomoruueckoro marepuana, paboTel mpeamecTBeHHUKOB (M. B.
Jlebepetinepa, A. D.1llankyprya, Ix.A.Hetonenaca, JI.LKO.Meiiepa), cbe3n
xumukoB B Kapncpys, mmunoctHble KadectBa J[. M. Menneneesa.
Otkpsitue . . MenaeneesbiM [leproinueckoro 3akoHa.

Ilepuoauveckuii 3ak0H U crpoeHue aroma. MHM3orombl.
CoBpeMEHHOE TMOHITHE XUMHYECKOIO 3JIEMEHTa. 3aKOHOMEpPHOCTh [
Mosmu. CoBpemennas (opmynupoBka Ilepuogwdeckoro 3akoHa.
[lepuonuueckas cucrema W CcTpoeHue aroma. Dusznyeckuii CMbICI
MOPSIZIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB T'PYIIIBI U EPUOAA.

[lepuonuueckoe M3MEHEHHWE CBOWCTB 3JIEMEHTOB: pajuyca aToMma;
SHEPTUM MOHU3AIMH; JJIEKTPOOTPULIATEILHOCTU. [IpUUMHBI HU3MEHEHUS
METAUINYECKUX U HEMETAJNIMYECKUX CBOMCTB 3JIEMEHTOB B TpyIax MU
nepuojax, B TOM 4YHCIe OOJBIIUX U CBepXOONbIIUX. 3HAYCHHE
[Tepuonuueckoro 3akoHa u Ilepuoguyeckoil CHUCTEMBI XUMHUYECKHX
anemenToB JI. M. MengeneeBa nns pa3BUTHS HAyKd M IIOHMMaHUS
XMMHYECKON KapTUHBI MUPA.

Hemoncmpayuu

Paznuunbpie BapuaHThl TaOaUIBI [leproIudYecKoil CUCTEMbI XUMHUYECKHX
anemenToB /1. 1. Menpeneena.

OO0Opa3ibl MPOCTHIX BEHIECTB OKCHUIOB M THIPOKCUIOB 3jeMeHTOB III
nepuoia.

JlaGopaTopHble ONBITHI

CpaBHEHHE CBOWMCTB TMPOCTHIX BEIIECTB,
anemeHToB III mepuopa.

CpaBHEHHE CBOWMCTB MPOCTHIX BEIIECTB, COOTBETCTBYIOIIUX 3JIEMEHTAM
OJIHOM TpyNIbI

OKCHUIAOB W THUAPOKCUIOB

CamocrosiTesibHas padoTa 00y4arOIIMXCH

Pabora ¢ yueOHOI 1 cripaBOYHOM TUTEpaTypOit

ITonroToBka u HanmucaHue COOOLIEHUH IO TEMaM:

1.Ku3nb u nesrenbHocTs .M. Menneneena.

2.«IleproguueckoMy 3aKoHy Oyayliee He TPO3UT pa3pyLICHUEM. .. »
3.Cunre3 114-ro snemeHTa — TpuyM$p pocCUMCKUX (PU3HMKOB-SAEPIIUKOB.
4.130Tonsl BOgOpoOAA.

3*

Tema 2.4.

ConepxaHue y4eGHOro MaTepuajia

7,5
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Crtpoenue
BelllecTBa

Ilonsitne 0 XMMHU4YecKOH CBsI3U. THNBI XMMHYECKHX CBsI3eil:
KOBAJICHTHAs1, MOHHASI, META/UINYeCKAasi U BOJOPOAHAS.

KoBajienTHasi xumuyeckasi ¢Bsi3b. /[Ba MexaHn3ma oOpa3oBaHUs
3TOM CBSA3M: OOMEHHBINH M JOHOPHO-aKIeNTOPHBIA. OCHOBHBIE TapaMeTphl
3TOrO TUIA CBSA3U: JUIMHA, IPOYHOCTh, YIOJ CBA3U WJIM BaJEHTHBIM YIoOJI.
OcHoBHBIC CBOICTBa KOBaJICHTHOM CBSI3U: HaCBIICHHOCTD,
MOJSIPU3YEMOCTb M MPOYHOCTh.  DJIEKTPOOTPULATEIBHOCTh U
KJaccu(uKanusi KOBAJCHTHBIX CBA3EH IO 3TOMY NPHU3HAKY: MOJSpHAs U
HEMOJISIpHAsT KOBAJEHTHbIE CBsA3U. [lOJMApHOCTH CBA3M M MOJIAPHOCTH
MoJiekynbl.  Croco0 TepeKphIBaHHMsS — AJIEKTPOHHBIX — OpOHTaned u
KJaccuuKalysg KOBAJICHTHBIX CBS3€H MO 3TOMY NMPHU3HAKY: G- U T-CBSI3U.
KpaTHocTh KOBaJNeHTHBIX CBSi3ed W KIacCHPHUKAIUS UX IO ITOMY
MPU3HAKY: OJWHApHbIC, JIBOWHBIC, TPOHHBIE, TIOJYTOpPHbIE. THIIbI
KPUCTAJUIMYECKUX PEIIETOK y BELIECTB C 9TUM THUIIOM CBSI3U: aTOMHBIE U
MosiekysisgpHble. Dusnueckue CBOWCTBA BEHIECTB C JTHUMH  KpH-
CTAJUINYECKUMU PEIIETKAMM.

Honnasi xummyeckasi cBsi3b. KpaliHuil cioyyalli KOBaJIEHTHOMU
NOJIApHOW CBsI3U. MexaHu3M o00pa3oBaHuss HMOHHOM CBsi3U. VoHHBIE
KPUCTAJUIMYECKUE PEIIETKH U CBOMCTBA BELUIECTB C TAKUMH KPUCTAILJIAMHU.

Meta/uinyeckass XumMudeckasi cBA3b. OCOOBIN TUIT XUMHUYECKOU
CBA3M, CYLIECTBYIOIIMI B METalIax U CIulaBax. Ee oTiIMuus U CXOJICTBO C
KOBJICHTHOW H HMOHHON CBs3siMu. CBONCTBa METAJUIMYECKON CBS3H.
Meramueckue KpUCTAUIMUECKHE PELIETKH M CBOMCTBAa BEIIECTB C
TaKUMU KPUCTaJUIAMHU.

Bonopoanas xumuyeckasi ¢Bsi3b. MexaHu3M o0pa3oBaHUs TaKOU
cBsa3u. Ee xmaccuukanms: MEXMONEKYISpHAs U BHYTPUMOJIEKYISIpHAs
BOJIOPOAHBIE CBSA3U. MOJIEKY IS pHBIE KPUCTAINIMYECKHUE PELLIETKH JIsl STOT0
THHa CBs3U. PU3MYECKHE CBOMCTBA BEIIECTB C BOJOPOJIHOW CBS3BIO.
buonoruueckas poib BOAOPOIAHBIX CBSI3€H B OpraHU3alUU CTPYKTYP
OMOTIOIMMEPOB.

Enunas npupona XMMHUYECKHX CBSI3€M: HAJIMYME PA3IMYHBIX THUIIOB
CBA3EH B OJTHOM BEILIECTBE, IIEPEX0/ OJHOIO THIIA CBSI3U B IPYrOM H T. II.

KommnexcoodpasoBanme. [IoHATHE O KOMIIJIEKCHBIX COEIMHEHUSX.
KoopaunaryonHoe uwnciao KomiiekcooOpasoBarensi. BHyTpeHHss u
BHeUIH:A cdepa KkoMmiiekcoB. HoMeHknaTypa KOMITJIEKCHBIX COeIMHEHUH.
Nx 3naueHue.

opOuTanei.

Monenu KpUCTaNINYECKUX PEIMIETOK PA3IIMYHOTO TUIIA.

Monenu monexyn JJHK u 6enka.

JdemMoHcTpanuu

Mopnenn MOeKyJI pa3IudHON apXUTEKTYPHI.

Mopnenu u3 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOI'O PACIOJIOKEHUsS SP-,
sp?-, sp°- THOPUITHBIX

JlabopaTopHbIe ONBITHI

B3aumopeiicTBiie MHOTOATOMHBIX CITUPTOB C (PEJIMHIOBOMN KHUJIKOCTBIO.
KadecTBeHHEIE peakiiy Ha HoHbI Fe?* i Fed*,

CamocrosiTesibHas padoTa o0yuyaroumuxcst

Pabota ¢ yueOHOIi U crIpaBOYHOI TUTEpaTypoit

[ToaroroBka u HanmucaHWe COOOIIEHU MO TEMaM:

1. [TonsspHOCTE CBSI3M W MOJSIPHOCTb MOJIEKYNbl. KoHzeHcarus.
Texkyuects. Bo3ronka. Kpucrammzanus. Cyonumarnus u aecyommarusi.
2. Anomanuu (pu3NYecKuX cBOICTB BoAbI. JKHIKHE KPUCTAILIBL.

2,5

Tema 2.5.

Coaep:xaHue yueOHOIro MaTepuaJia
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Moaumep
bl

Heoprannueckue nosumepsl. [lonmumepsl - mpocThie BENIECTBA C
ATOMHOM KPHUCTAJUIMYECKOW PEIIETKON: aJUIOTPOIHBIE BUIOM3MEHECHUS
yriepoja (anmas, rpadut, KapOuH, QyJiepeH, B3aUMOCBsI3b THOPUAN3AIIAN
opOuTaneii y aTroMOB yrjiepoJa C NPOCTPAHCTBEHHBIM CTPOCHHEM
AUIOTPONHBIX MOJAU(PUKALMNA); CElNeH M TeJUIyp LEHNOYEeYHOI'O0 CTPOEHHUS.
[Tonumepsl - CIIOXKHBIE BEIIECTBA C aTOMHOM KPUCTAIUIMYECKON PEIIETKOM:
KBapll, KpeMHe3eM (JIMOKCHIHbIE COCTUHEHUs KPEMHHUs), KOPYH] (OKCUI
QIIOMHHMS) M aJIOMOCHJIMKATHI (TIOJIEBBIE IIMATHI, CIIOJA, KAOJUH).
Musnepansl ¥ ropuele nopoabl. Cepa muactudeckas. MuHepanbHOe
BOJIOKHO - acOecT. 3HaueHHE HEOPraHM4EeCKUX IMPUPOJHBIX MOJUMEPOB B
(bopMHpPOBaHUN OJJHOM U3 Fe€0JOrMYECKHX 000JI04YeK 3eMIIU - TUTOC(EPHI.

Oprannueckue nosuMepbl. CHocoObl MX MOIYYEHMs: peakLuu
HOJUMEPU3aLMK U peaKkUK MoMKOoHAeHcauuu. CTpyKTypbl OJIMMEPOB:
JUHEIHbIE, Pa3BETBJICHHBIE M NPOCTPAHCTBEHHbIE. CTPYKTYpUpOBaHUE
IIOJIMMEPOB: BYJIKaHU3alMsl KaydyKoB, AyOJeHHE OENKOB, OTBEp)KIEHUE
MIOJINKOH/ICHCALIMOHHBIX ITOJIMMEPOB.

Knaccugukanus nonuMepoB 1Mo pa3aIuyHbIM IpU3HAKAM.
JdemMoHcTpanuu
Konnexknuu miactmace, KayqykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX HOPOJI.
MuHepaabHOE BOJIOKHO - acOECT - U U3/1EUS U3 HETO.

Monenu monekyn 6enkos, JJHK, PHK.

JlaGopaTopHbIe ONBITHI

O3HakomiieHHEe ¢ 00pa3lamMM IIaCTMAcC, BOJIOKOH, KayuyyKOB, MUHEPAJIOB
Y TOPHBIX MTOPOJ.

IIpoBepka macTMacc Ha 3JIEKTPUYECKYIO IPOBOJUMOCTb, I'OPHOYECTb,
OTHOILIEHHUE K paCTBOPAM KHUCJIOT, HIEI0YEH U OKUCIIATEIIEH.

CpaBHeHUE CBOMCTB TEPMOPEAKTHUBHBIX U TEPMOIUIACTUYHBIX IJIACTMACC.
[Tonyyenue HUTEN U3 KaIPOHOBOM WJIM JIABCAHOBOW CMOJIBI.
OOHapy)XeHue XJI0pa B NOJTMBHHUIXJIOPHUIIE.

CamocrosiTesibHast padoTa CTyJeHTA

[ToaroroBka 1 HanucaHue COOOIIEHUH MO TEMaM:
1.MuHepaisl ¥ TOpHBIE IOPOJIbI KAK IPUPOIHBIE CMECH.
2.I11a3ma — yeTBepTOE COCTOSHUE BELIECTBA.
3.AmMopdHbIe BelecTBa B IPUPOE, TEXHUKE, OBITY.

Tema 2.6.
JucnepcH
ble
CHCTEMBI

ConepxaHue y4eGHOro MaTepuajia

[lonsite o aucnepcHbix cucremax. Kiaccugukaius IHCIEpPCHBIX
CUCTEM B 3aBUCMMOCTH OT arperaTHOro COCTOSIHUS AUCIIEPCUOHHOM CPeJibl
U JUCTIEpCHOM (a3bl, a TaK¥Ke Mo pazMepy ux yactuil. ['pydonucnepcHbie
CUCTEMBI: 3MYJIbCUU M CYCHEH3UHU. TOHKOJUCIEPCHBIE CHUCTEMBI:
KOJUIOM/IHBIE (3011 U T'eJIi) U UCTUHHBIE (MOJIEKYJISIPHBIE, MOJIEKYIISIPHO-
noHHble W WOHHBIE). Dddexkr Tunmana. Koarymsamus B KOJUIOMIHBIX
pactBopax. CuHepe3uc B resx.

3HaueHHE MUCIEPCHBIX CHUCTEM B XMBOW U HEXHBOHW Mpupone U
HpaKTquCKOfI JKHN3HHU 4YCJIOBEKA. BMYJ'IBCI/II/I 1 CYCIICH3UHU B CTPOUTCIILCTBE,
MUILIEBON u MEULIUHCKOU MPOMBILIEHHOCTH, KOCMETHKE.
buonornyeckre, MEAUIIMHCKHAE M TEXHOJIOTHYECKUE 30JIM. 3HAUCHHE TeNei
B  OpraHu3alM KUBOM  Marepuu. buonorudeckue, MUILEBHIE,
MEIUIIMHCKUE, KocMmeTrmdeckue renu. CuHepe3suc Kak  (axrop,
ONpEACIAOIMIA CPOK TOJHOCTH MNPOAYKLHHM Ha OCHOBE TIelei.
CBepThIBaHHE KPOBU KaK OMOJOTHYECKHI CHHEPE3HC, €ro 3HaYCHHE.
JdemMoHcTpanuu
Buzbl qucnepcHsIX CUCTEM M MX XapaKTEpPHbIE IPU3HAKY.

HpOXO)KI[GHI/Ie JIyda CBC€Ta 4YCPEC3 KOJJIOMIHBIC W HUCTUHHBIC PAaCTBOPLI
(> dext Tunnmans).
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JlabGopaTropHbie ONBITHI

[Tonydenue cycrieH3un cepbl M KaHU(OIH.

[Tonydenue 3MynbCUH PACTUTEIBLHOTO Macia 1 OeH301a.

[Tonmydenue 3omst kpaxmana. [lomyueHue 3051 cepbl M3 THOCYNb(dara
HATpHUsL.

CamocrosiTesibHasi padoTa CTyJeHTa

[TonroToBka n HanucaHue COOOLICHUHN TIO TEMaM:

1.OMynbcuM ¥ CyCIEH3UH.

2.301u (B TOM umcie adpo3osn) u renu. Koarymsuus. Cunepesuc.
3.I'pyboaucnepcHbie cucTeMbl, UX KiIacCU(UKALUSI U UCIOJIb30BAaHUE B
poeCCUOHATTLHON IEATEIHOCTH.

4 Kocmetnyeckue renu. I[lpuMeHeHue CycneH3Wil W SMYJIbCUM B
CTPOMTEJIBCTBE.

Tema 2.7.
XuMHUecK
He
peakuuu

Copep:kaHue y4eOHOTr0o MaTepuaJa

Knaccupukanuss XMMHYECKHX peaKkUMid B OpPraHM4Yeckod u
Heopranu4yecko xumuu. [loHdaTHe 0 XxuMHUeCKOM peakuuu. Peakuuu,
puaymue  0e3  HM3MEHEHMsT  KayeCTBEHHOIO0  COCTaBa  BEIIECTB:
alyIoTponu3alus M u3oMepusauus. Peakuuu, uaymme ¢ HW3MEHEHHUEM
COCTaBa BELIECTB: 110 YHUCILY U XapaKTepy pearupyromux 1 00pa3yonmxcs
BELIECTB (pa3yIoKEHUs, COEAMHEHUS], 3aMEILIEHNs, 0OMEHA); 110 U3MEHEHUIO
CTENEHEeH OKMCIEHUS 3JEMEHTOB (OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE U
HEOKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINN); TIO TEIIIOBOMY (P (deKTy
(3k30- W HBHAOTEpMHUYECKHE); 1O (a3e (roMo- M TreTEepPOreHHBIE); 10
HampaBiIeHUIO0 (oOpaTuMble HW HEOOpaTHMBIE); IO HCIOJIH30BAHUIO
Karanu3aropa (KaTaJUTUYECKHME M HEKaTaJUTUYECKHE); [0 MEXaHU3MY
(paguKanbHbIE, MOJIEKYJISPHbIE U NOHHBIE).

BeposTHOCTE TNpoTEKaHMs XMMHMUYECKHX peakuuil. BHyTpeHHss
SHeprus, OSHTaldbnus. TermioBoll d3Q@PexT XUMHUYECKUX peaxiuil.
Tepmoxumuueckne ypaBHeHMs. CTaHAapTHas SHTAIBIUSA PEAaKUUHd H
oOpa3zoBanus BemecTB. 3akoH I'. U. T'ecca u ero cieactBus. DHTponusl.

CxopocTb XMMHYeCKHX peaknui. [oHsTHE O CKOPOCTH PEAKIIMIA.
CKopocTh TOMO- U TE€TEPOTeHHON peaKkIi. DHEPIrHsl aKTUBAIUH.

@DaxTopHl, BIUAIOIINE HA CKOPOCTh XUMU4ecKor peakuuu. [Ipupona
pearupyromux BemiecTB. Temmepatypa (3akoH Baut - Todda).
Konnentpanusa. Kartanuzaropsl M kaTanus3: roMo- U T€T€POrEHHBIN, HX
MexaHu3Mbpl. DepMeHTbl, HMX CpaBHEHHWE C  HEOPraHUYEeCKUMHU
KaTajau3aTopaMu. 3aBUCUMOCTb CKOPOCTH pEakUuil OT IOBEPXHOCTH
CONPUKOCHOBEHHUSI pearupyroiux BelecTB.

OOpaTuMOCTh XMMHYECKHUX peakiuid. XHMHUYECKOe paBHOBECHE.
[lonsiTHE O XUMHYECKOM paBHOBECHHM. PaBHOBECHbIE KOHIIEHTpAIWH.
JIMHAMMYHOCTh XUMHYECKOTO0 paBHOBecHs. DakTOphl, BIUAIOLIME Ha
CMEIllEHUE paBHOBECUS: KOHIEHTpalus, JaBleHUE, TeMIeparypa
(mpunnun Jle laTtense).

Hemoncmpayuu

IIpeBpamenue kpacHoro gocgopa B Genblif; KUCIOPOaa B O30H.

Monenu OyraHa u n300yTaHa.

Ilonydyenne xkucnopoga W3 MEpPOKCHJIA BOJOPOJAa U BOABI;
Jeruaparanus sTaHosja.

Ienouka npeBpamennii P — P20s — H3POas; cBolicTBa ykcycHOM
KHCIIOTBI; pPEaKIHMM, UAyIIHMe ¢ 0Opa3oBaHMEM OcCajKa, Ta3a U BOJbI;
CBOMCTBA METAJJIOB, OKWUCJIEHHE ajJbJETHAA B KHUCIOTY M CHOUpTa B
aJIbJIETUI.

Peakuuu ropenus; peakiny d3HA0TEPMUYECKUE HA IPUMEPE PEAKIIUU
pasnokeHus1 (9TaHOJNa, KAIMWHOW CEeIUTpPhl, OMXpomara aMMOHHUS) W
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HK30TEPMHUUECKHE Ha MpUMEpe peakiuil coeauHeHus (oOeciBeUHBaHHE
OpoMHOW BOABI W pPAcTBOpa MEpPMAHTaHATa KaJHUs STUJICHOM, TalllCHHE
W3BECTH U JIp.).

B3anmoneiicTBre LIMHKA ¢ paCTBOPaMU COJISIHOM WM CEPHOM KHCIIOT
IIPU pa3HBIX TEMIIEPATypax, Pa3HbIX KOHIIEHTPALMIX COJSHOW KHCIOTHI,
pa3ioKeHue MepoKCHUIa KUCIOopoaa ¢ IOMOIIbo okcuaa maprania (IV),
KaTaja3bl ChIPOTO MsiCa U ChIPOro KapTodes.

B3aumopeiicTBue UHKa pa3IMuHON MOBEPXHOCTH (IIOPOIIKA, LM,
rpaHyll) ¢ KUCJIOTOM.

Mogenp «KAISEro CIOS.

Cwmenienne paBHoBecus B cucteme: Fe¥* + 3 CNS- «—— Fe(CNS)s;
OMBUICHHE KUPOB, PEAKIIUU dTCPUDUKALINH.

3aBUCUMOCTh CTENICHH JIEKTPOIUTHUECKON AUCCOIUAINY YKCYCHON
KHCIIOTHI OT pa30aBIICHUSI.

Cpasuenue coiictB 0,1 H pacTBopoB cepHON M CEpHUCTOM KHUCIOT;
MYpaBbUHOMN U YKCYCHOW KHUCJIOT; THAPOKCUJIOB JIUTHS, HATPUS U KaJIUS.
JlabGopaTropHble ONBITHI
[Tomyyenue kucmopoga paszioKEHUEM IMEpPOKCUAa BOAOpoJAa U (HIIK)
MepMaHraHaTa Kajus.

Peakuuu, waymme c oOpa3oBaHMEM OcajKa, Tra3a WIM BOJbl UL
OpPraHMYECKUX M HEOPTraHMYECKUX KUCIOT.

CamocrosiTesibHasi padoTa CTy/IeHTa

Pabota ¢ y4eOHOIi 1 cIpaBOYHOI TUTEPaTypOit
[ToaroroBka v HamUcaHWe COOOIICHUN MO TEMaM:
1.BupryansHoe MOETUPOBAHNE XUMHUYECKUX ITPOIIECCOB.
2.Ku3sb u nesrenpHoCcTh C. AppeHuyca.

Tema 2.8.
PacrBopbl.

Conep:xanue y4eGHOro MaTepuaJjia

10,5

ITonsiTue 0 pacTBopax. PU3NKO-XMMHUYECKAs IPUPOJA PACTBOPEHHUS
1 pacTBOpOB. B3anMoencTBre pacTBOPUTEINS U paCTBOPEHHOTO BEIIECTBA.
PactBopumocts  BemecTB. CrocoObl  BBIpaKEHHsI  KOHLIEHTpPALUH
pacTBOPOB: MaccoBas JIOJIsl PACTBOPEHHOIO BeliecTBa (TPOIEHTHAs),
MOJIIpHasl.

Teopusi  JJIEKTPOJMTHYECKON  AuccouManuu.  MexaHusm
JUCCOLMAIMH BEUIECTB C Pa3JINYHBIMU TUIIAMU XUMHUYECKUX CBA3EH. Bxian
PYCCKHX YYEHBIX B Pa3BUTHE TMPEJCTaBICHUNA 00 3IEKTPOIUTUUYECKON
aucconuanui. OCHOBHBIE TIOJIOKEHHMS TEOPHHM  DJIEKTPOIUTUYECKOU
nucconuanui. CTeneHb EKTPOIUTUYECKON Tucconnaunu U GaKkTophl ee
3aBUCUMOCTH. CUIJIBHBIE U CPETHUE DIIEKTPOJIUTHI.

Huccommarust Boawsl. Bomopoansiii mokazatenb. Cpema BOIHBIX
pacTBOpOB ANEKTPOJIUTOB. Peakium oOMeHa B BOAHBIX PpacTBOPax
3JIEKTPOJIUTOB.

I'maponns kak oOMeHHBIH mporecc. HeoOpatumblii  ruaposius
OPraHWYECKUX MW HEOPraHWYECKHX COCAVMHEHUHM U €ro 3HadyeHHe B
IIPAKTUYECKON AESITEIbHOCTH YEI0BEKA.

Obpatumsplii  rugponu3  coneil.  CrymeH4aThlii  THUAPOIHU3.
[IpakTueckoe NpUMEHEHNE THIPOIIN3a.

I'unponu3 opranmdeckux BemiecTB (O€NIKOB, >KUPOB, YIJIEBOJAOB,
nonuHykieotTuioB, AT®D) u ero OHonOrHyeckoe | MPAKTUYECKOE
3HaueHue. OMbuUIeHUE )XKUpOB. Peakiius srepudukanuu.

JleMoHCTpanun

CpaBHeHuE >IEKTPONPOBOAHOCTH PACTBOPOB JJIEKTPOJIUTOB.
CwMerieHue paBHOBECHS! TUCCOIUAIINN CIIA0BIX KUCIOT.
WMuauKkaTopel 1 U3MEHEHUE X OKPACKH B Pa3HBIX Cpelax.
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CepHOKHCIBIN U (epMEHTATUBHBIN THIPOJIU3 YTIIEBOJIOB.

['unponu3 kapOOHATOB, CYNb(PATOB U CHIMKATOB IIETOYHBIX METAJUIOB;
HutpaToB cBuHIA (II) mnu nuHKa, XJT0pHU1a aMMOHUS.

JlabopaTopHBIii ONBIT

XapakTep JUCCOLUAIUU PA3TUYHBIX THAPOKCHIOB

IIpakTHYeckoe 3aHATHE

[IpuroToBneHue pacTBOPOB Pa3IUYHBIX BUIOB KOHIICHTPALIUU

CamocrosiTe/ibHasi padoTa 00y4YarouIuxcsi 3,5

Pabota ¢ y4eOHOIi U CrIpaBOYHOI TUTEPaTypOid

[ToaroroBka v HamUcaHWe COOOIIEHUIN MO TEMaM:

1.PacTBOpbI BOKpyT Hac. TuIibl pacTBOPOB.

2.IIpumeHeHue BObl B TEXHUYECKUX LIETISAX.

3.2KecTKOCTh BOABI M CIOCOOBI €€ YCTPaHEHHSI.

4 MuHepasibHbI€ BOJIbI.
Tema 2.9. | Coaep:kanue yueOHOro MmaTepuaja 9
Oxmuciure OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIE peakuum. Crenenp

JBHO- okucienusa. BoccranoButenu u  okuchutenu.  OkucieHue U
BOCCTAHO" | poccranoBnenne.  BakHelme — OKMCIMTENM M BOCCTAHOBUTEIH.
BUTEIbL- | BoccraHoBUTENbHBIE —CBOMCTBA ~ METAIOB -  IPOCTBIX  BEIIECTB.

HbIE OxuciuTenbHbIe U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIUIOB - MPOCTHIX
PCAKIMH. | porects.  BoccTaHOBUTENbHBIE CBOWMCTBA — BEIIECTB, 0OpPa30BaHHBIX
NEKTPO- | yreventamn B HH3MIEH (oTpuLIaTE€NbHON) CTENEHU  OKUCIICHMS.
XUMHUHEC™ | OkucnurenpHble CBOIMCTBA BEIIECTB, OOPa3OBAHHBIX JJEMEHTAMH B

Kkue BBICIICH (TOJIOKUTENBHON) CTeNeHUu OKUCIeHUs. OKHCIUTENbHBIE |
HPOUECCRL. | poccTanOBUTENBHEIE CBOIMCTBA BEIIECTB, OOPA30BAHHBIX JNMEMEHTAMH B

IIPOMEXKYTOUHBIX CTEIIEHSIX OKUCIICHHUS.
Kinaccndukanns OKHCIUTETbHO-BOCCTAHOBUTEIbHBIX PeaKIHil.

Peaxmnn MEKaTOMHOTO u MEKMOJIEKYJISIPHOTO OKHCJICHHUS-
BOCCTAHOBJICHHS. Peakuuu BHYTPUMOJIEKYJISIPHOTO OKHCJICHUSI-
BOCCTAHOBJICHHS. Peakmun CaMOOKHCJICHHUS-CAMOBOCCTAaHOBJICHUS
(mucTpo- MOPIIMOHUPOBAHHUS).

MeTtop! COCTaBJICHUS YpaBHEHHI OKMCIIUTEIBLHO-

BOCCTAaHOBUTENBHBIX peakiuii. MeTos 31MeKTpoHHOro OanaHca. BnusHue
Cpelbl Ha MPOTEKAHNE OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX TIPOIIECCOB.

KaJiusl B Pa3IMYHBIX cpeaax.

XHUMHUYECKHEe HCTOYHUKH TOKA. DJICKTPOIHBIC TMOTECHIUATBI. Psij
CTaHJAPTHBIX DJIEKTPOJHBIX TMOTEHIHUATIOB (IIEKTPOXUMHUUYECKUN P
Haprl}KeHI/II\/'I MeTaJ'IJ'IOB). raJ'II)BaHI/ILIeCKI/Ie DJICMCHTBI U HpI/IHHI/IHBI nux
pabotel. CocTaBieHHe raibBaHHMYECKHX dyneMeHToB. (OOpa3oBaHue
TAJIbBAHNYCCKHNX nap HpI/I XUMHUYCCKHUX HpOHCCC&X. FaJ'II)BaHI/I'—IeCKI/Ie
AJIEMEHTBI, TPUMEHSIEMbIE B )KH3HU: CBUHIIOBAsI aKKyMYJIsTOpHas Oarapes,
HHUKCJIb-KaAMHUCBBIC 6aTapeI/I, TOIIJINBHBIC 3JICMCHTHI.

DJIEKTPOJIM3 PACILIABOB M BOJIHBLIX PACTBOPOB JJIE€KTPOJIUTOB.
[Ipomeccrl, mpoUCXOMANIME HAa KaToA€ ©  aHOAE. Y PaBHECHHS
AJEKTPOXUMHUUECKUX MPOLECCOB. DJEKTPOJU3 BOJHBIX PACTBOPOB C
WHEPTHBIMH  DJIGKTPOJAMHU.  ODJEKTPOJIM3  BOJHBIX  PAacCTBOPOB  C
PacTBOPUMBIMH IEKTpoaaMu. [IpakTrueckoe mpuMeHEeHUE SIEKTPOIH3a.
JdemMoHcTpauuu
BoccranoBnenue nuxpomara Kaius IIUHKOM.

Boccranosnenue oxcuna meau (1) yriiem u Bogopoaom.
BOCCTaHOBJIeHPle I[HXpOMaTa KaJInusl 5THUJIIOBBIM CHI/IpTOM.
OxucIuTeIbHBIC CBOMCTBA a30THOM KHCIIOTHI.
OKI/ICJ'II/ITG.HBHBIG CBOfICTBa I[I/IXpOMaTa KaJius.
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["anbBaHWYECKUE PTIEMEHTHI U OaTapEeHKHU.

OnexTponus pactBopa xyopuaa meau (1I).

JlabGopaTropHble ONBITHI

B3anmoneiicTBre METAIIOB ¢ HEMETAJUIAMU, & TAKXKE C PACTBOPAMHU COJIEH
Y PacTBOPaMH KHUCIOT.

B3anMozeincTere cepHOU U a30THOM KHUCIIOT C MENIBIO.

OkucIUTENbHbIE CBOMCTBA IEPMAHTIaHATA

CamocrosiTesibHasi padoTa CTyJeHTa 3

[ToaroroBka v HaMUCaHWE COOOIICHUN IO TEMaM:

1.DnekTponu3 pacTBOPOB IEKTPOIHUTOB.

2.27€eKTpOJIU3 PACIIABOB AJIEKTPOIUTOB.

3.IIpakTuueckoe MIPUMEHEHUE ANEKTPOJIN3A: paduHUpOBaHUE,

raJIbBAHOIUIACTUKA, TAIbBAHOCTETHSI.
Tema 2.10. | Conep:kanue y4eOHOr0 MaTepuasia 7,5
Knacengu Krnaccudukanus HeopraHmdeckux BemiecTB. [IpocTbie U CIOXKHBIC 5

Kanust BemiectBa. Oxcuapl, ux Kimaccupukamms. [wapokcuapl (OCHOBaHUS,

BEIMECTB. | yycnopoacoaepKalye KUCIOTHL, aM(pOTepHbIe THAPOKCHIB!). KHCIOTHI,
Hpocrble | 1y xnaccudukamms. OcuoBanus, nx kiaccudukamus. CONM CpeHHE,
BellleCcTBa

KHCJIbIE, OCHOBHBIE U KOMIIJIEKCHBIE.
Meramnsl. IlonoxeHne MeTauioB B IIEPUOJMYECKOW CHCTEME M
OCOOCHHOCTH CTpOEHHMsS UX aroMoB. lIpocTble BelecTBa - MeETaLIbIL:
CTPOCHHUE KPHUCTAJUIOB W METAUIMYECKass XUMHUYecKas CBsi3b. OOmme
¢u3nuecKkue CBOWCTBA METANIOB M HMX BOCCTAaHOBHUTEIBHBIE CBOWCTBA:
B3aUMOJICICTBHME C HEMeTa/ulaMu (KUCIOPOAOM, TajJOT€HaMH, CEpOH,
a30TOM,  BOJIOPOJIOM), BOJOW, KHUCJIOTaMH, pPacTBOpaMU  COJICH,
OpraHWYECKUMH BEIIECTBAMHU (CIUPTAMH, TaJIOTeHAJIKaHAMHU, (PEeHOJIoM,
KHCIIOTaMH), IenoyaMu. OKCUIBI U TUAPOKCUABI METAIIJIOB. 3aBUCUMOCTD
CBOMCTB ATUX COCIMHEHHUM OT CTENEHEH OKUCIEHUS METayuIoB. 3HAUCHHUE
METaJUIOB B PUPOJIE U KU3HU OPTaHU3MOB.
Kopposust meramios. [loHaTne koppo3uu. XuMuyeckas KOppO3us.
DnexTpoxumuueckas kopposusi. CiocoObl 3alIUThl METAIIOB OT KOPPO3HH.
O6mwme cmocoObl TONYYeHUsT MEeTauioB. MeTamibl B MPUPOJIE.
Meramtyprust 1 €€ BUABL: MOHUPO-, THAPO- U BJIEKTPOMETALTYPIUsl.
DNeKTpOodIN3 pacijaBOB M PAacCTBOPOB COECIUHEHUN METAUIOB U €ro
MPAaKTUYECKOE 3HAUYCHHE.
Hemeramnsl. [lonoxenune nHemeraimioB B Ilepuoanueckoil cucreme,
O0COOEHHOCTH CTPOCHHUS UX aTOMOB. DIEKTPOOTPUIIATEIBHOCTb.
brnaropoanbie ra3pl. DIeKTPOHHOE CTPOEHUE aTOMOB OJaropoaHbIX
ra30B ¥ OCOOEHHOCTU UX XUMHYECKHUX U (PU3NIECKUX CBONCTB.
Hemeramnsl - mpocTeie BemecTBa. X aToMHOE W MOJEKYISPHOE
CTpOo€HHE UuX. AunmoTponus. XHUMHUYECKHE CBOWCTBA HEMETALJIOB.
OkucnuTenbHbIE CBOMCTBA: B3aUMOJICMCTBHE C METaJUIaMH, BOJOPOJIOM,
MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETANIAMU, HEKOTOPBIMH CJIOAKHBIMHU
BelleCTBaMH. BOCCTaHOBUTEIBHBIE CBOMCTBA HEMETANIOB B PEAKIUAX C
(GhTOpOM, KHCIIOPOIOM, CTIOKHBIMH BEIIECTBAMH - OKUCITUTEISIMH (230THOM
Y CEPHOM KUCIIOTaMH H JIp.).
JdemMoHcTpanuu
Komnexnust «Knaccudukanuss HEOPraHMYECKUX BEIIECTB» W 00pa3Ibl
MpeACTaBUTENEH KIacCoB.
Komnekuust «Knaccudukanuss opraHMuecKdx BeUIECTB» M 00pasIbl
MpEICTaBUTENIEN KIIACCOB.
Mopenu KpUCTAIIMYECKUX PEIIETOK METAJIOB.
Komneknust MeTanioB ¢ pa3HbIMH (PU3NYECKUMU CBOWCTBAMHU.

27




BzaumopeiictBue nUTHS, HATpus, MarHus M Kejle3a C KHUCIOPOAOM;
IIEIOYHBIX METAJIOB C BOJIOH, cIUpTaMHu, (PEHOJIOM; IIUHKA C PaCTBOPAMH
COJISTHOM M CEPHOM KUCIIOT; HATPHUA C CEPOM; aIFOMUHUSA C HOAO0M; jKeye3a ¢
pacTBOPOM MEJHOTO KyIlopoca; aJllOMUHHUS C PACTBOPOM €IKOr0 HaTpa.
Oxcupl ¥ THIPOKCHIIBI XpOMa.

Koppo3us MeTanioB B 3aBUCUMOCTH OT YCJIOBUH.

3amuTa METaulIoB OT KOPpPO3UHU: O0pasllbl «HEP)KaBEeK», 3alIUTHBIX
ITOKPBITUH.

Komnekuus pya.

DNEKTPOIN3 PACTBOPOB COJIEH.

Monenu KpucTalIndecKuX pelieTok ioa, aamasa, rpadura.
Annotponiust ocdopa, cepsl, KUCIOPOa.

BiaumopeiicTBue Boopoaa ¢ KUCIOPOJIOM; CYpPbMbI C XJIOPOM; HATPHS C
Ho/IoM; XJIOpa ¢ pacCTBOPOM OpoMHJIa KaJusl; XJIOPHOW U CEPOBOAOPOTHOM
BOJIbI; 00ecI[BeUHBaHHEe OPOMHOM BOJbI STHIIEHOM UJIU alleTUIICHOM.
JlaGopaTopHbIe ONBITHI

O3HakoMJIeHHE ¢ OOpa3lamH MpeAcTaBUTEeH KIIAaCCOB HEOPTraHMYEeCKHX
BELIECTB.

O3zHakomyieHHe ¢ oOpasliaMu MpeICTaBUTENIed KIACCOB OPraHMYEeCKHX
BELIECTB.

O3HakoOMJIEHHE C KOJUIEKIIUEH PY/.

[Tonyyenue kuciIOpoa U €ro CBOMCTBA.

[Tonydenue Bogopoa U €ro CBOMCTBA.

[Tonyyenue nnacTU4ECKOM cepbl, XHMUYECKUE CBOMCTBA CEPBI.
BsaumopeiicTBue MeTaIOB C paCTBOPAaMHU KUCIIOT U COJICH.

CaoiicTBa yriisi: aCOpOIIMOHHBIC, BOCCTAHOBUTEIIbHBIE.

BiaumopeiicTBue WHKA WM QTIOMUHHS C PACTBOPAMU KUCIIOT U IIETOYEH.
OxpalyBaHue IJIaMeHH KaTHOHAMU

CamocrosiTesibHasA padoTa CTy/JAeHTa 2,5
Pabota ¢ yueOHOIi 1 cripaBOYHOI TUTEpaTypoit
[ToaroroBka v HaMMCaHWE COOOIICHUI IO TEMaM:
1.Mcropus mony4yeHus U MPOU3BOJACTBA ATIOMUHUS. DIEKTPOIUTUYECKOE
MoJTydeHue U paUHUPOBAHUE MEIH.
2.Ponp MeTansioB B HCTOPUU YEJIOBEUECKON NuBHIM3anuu. Mcropus
OTEYECTBCHHOW uYepHOW MeTaurypruu. COBpeMEHHOE METaLTypruiecKoe
MPOU3BOJICTBO. VIcTOpHS OT€YECTBEHHOM IIBETHOW METAITYPTHUH.
3. Ponp MeTaioB U CIJIaBOB B HAYYHO-TEXHUYECKOM ITPOrpecce.
Tema 2.11. | Conep:kanue y4e0HOro MaTepuajia 12
OcnosHble Bogoponusie coeauHenuss HemeTauioB. [lomydeHuwe ammmuaka u 8
RJIACCBL | x510poBOIOPO/IA  CHHTE30M M KOCBEHHO. (DH3MUeckwe CBOWCTBA.
HEOPraHu- | Oryomenne k Boje: KUCIOTHO-OCHOBHBIE CBOMCTBA.
TECKHMX H OKCHU/IBI M aHTHAPUIBI KapOOHOBBIX KucioT. Heconeobpasytomue 1
OPraHM4ec | .,neobpasyromme okcuasl. KucnoTHele OKCHbl, MX cBoicTBa. OCHOBHbIE
Kux OKCHUJIBI, UX CBOMCTBA. AM(DOTEPHBIC OKCHIIBI, UX CBOMCTBA. 3aBUCHMOCTD
COCAMHE" | cpolicTB OKCHIOB METAIOB OT CTENEHH OKHMCJIEHUsS. AHTHIPHIBI
HU#

KapOOHOBBIX KHCIIOT KaK aHAJIOTU KUCJIOTHBIX OKCHJIOB.

Kucnorel oprannueckue W HeopraHuyeckue. KucinoTel B cBeTe
TEOPUH  DJIEKTPOJIUTHYECKOM  auccoumanuu. Kuciaorel B cBere
MpoTONUTHYECKOW  Teopuu.  Kiaccudukamuss  opraHMYeCKHX |
HeOpraHuyecknx Kuciaor. OOmue CBOWCTBA KHUCIOT: B3aUMOJICHCTBHE
OpraHWYEeCKUX W HEOPraHMYECKUX KUCIOT C METallaMH, OCHOBHBIMH M
aMmpOTEepHBIMU OKCHUIAMH M THAPOKCUAAMH, COJSIMH, OOpa3oBaHME
CIIOKHBIX 3pUpoB. OCOOEHHOCTH CBOMCTB KOHIEHTPHUPOBAHHOM CEPHOM U
A30THOM KHCJIOT.
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OcHoBaHus opraHudeckue U Heopranudeckue. OCHOBaHUS B CBETE
TEOpUU  DBJIEKTPOIUTHYECKOW aucconumanuu. OCHOBaHHMS B  CBETE
nporonuTudyeckod  teopun.  Kiaccudukamuss ~— opraHMY4ecKHX U
HEOPraHWYECKUX OCHOBaHUW. XHMHUYECKUE CBOWCTBA IIECJIOYEH U
HEpPaCTBOPUMBIX OCHOBaHHWI. CBOHCTBa OECKHUCIOPOIAHBIX OCHOBAHHIA:
aMMHaKa ¥ aMMHOB. B3auMHOe BIMsIHME aTOMOB B MOJIEKYJIE aHUJIMHA.

AMdoTepHble OpraHMYecKHe U HEOPraHWUYECKHE COCIMHEHHUS.
AMpoTepHbIE OCHOBaHHMS B  CBETE€ MPOTOIUTHYECKOW  TEOpPHUH.
AM(DOTEpHOCTh OKCHJIOB M TUIPOKCHUIOB TEPEXOIHBIX METAJIOB:
B3aUMOJICHCTBUE C KUCIOTAMU U IETOYAMH.

Comn. Kiaccudukanmmss ©  XUMHYECKHE  CBOWMCTBA  COJICH.
OcoOeHHOCTH CBOMCTB COJICH OPraHMYECKUX U HEOPTraHUYECKUX KUCIIOT.

'eneTnyeckass CBA3b  MEXAY KIAcCaMH  OPraHUYeCKHX U
HEOPraHWYEeCKUX coeauHeHuil. [loHsATHE O TEeHEeTHYEeCKOM CBA3U U
FEHETUYECKUX psAlax B HEOPraHMYECKOM M OPraHu4YecKOd XHUMUHU.
I'enernueckue psapl MeTaiu1a (Ha pUMeEpe KalbLMs U JKeJie3a), HeMeTaa
(cepsl M KpeMHHUSs), IEPEXOAHOTO dJeMeHTa (LIMHKa). [ eHeTHueckue pssl
U T€HETHYEeCKas CBSI3b B OpraHM4ecKoi XxuMuu. ENMHCTBO Mupa BElIeCTB.
JdeMoHcTpamun
Komneknum  KUCIOTHBIX, OCHOBHBIX H  aM(OTEpHBIX  OKCHIIOB,
JEMOHCTPALIMS UX CBOMCTB.

B3anmopneiicTBue KOHIEHTPUPOBAHHBIX A30THOM M CEPHOM KHUCIOT, a
Takxe pa30aBIEHHON a30THOM KHCIOTHI C MEJIBIO.

Peakuus «cepebpsiHOTO 3epKaia» A1 MypaBbUHOM KUCIIOTHI.
B3aumozeiicTBue pacTBopa ruApOKCH/Ia HATPUS C KUCITOTHBIMU OKCHJIaMU
(okcumom docdopa (V)), ampoTepHBIMU TUAPOKCUAAMH (THIPOKCHUIOM
IIMHKA).

B3aumoseiicTBue aMmmMHaka ¢ XJIOpoBOJIOPOAOM U BOJOW. AHAJIOTMYHO IS
METUJIaMHUHA.

BzaumopeiicTBE ~ AMMHOKHMCIOT €  KHCJIOTaMHM M IIEJIOYaMHU.
Ocy1ecTBieHHE IEPEXOI0B!

Ca — CaO — Ca3(POas)2 — Ca(OH)2

P — P203 —H3PO4

Cu — CuO — CuSO4 — Cu(OH)2 — CuO — Cu

C2HsOH — CoHs — CoH4BI

JlabopaTopHbIe ONbITHI

[Tonyyenue u CBOMCTBA yIIIEKHUCIIOTO rasa.

CBoiicTBa COMNSHOM, CEpHO (pa30aBiIeHHON) U YKCYCHOM KUCIIOT.
BsaumopeiictBue rugpokcuaa Hatpus ¢ consimu (cynbdarom menu (1) u
XJIOPUAOM AMMOHHS).

Paznoxxenue rugpokcuia Meu.

[Tonydenue u amQoTepHbIe CBOMCTBA THAPOKCHIA ATFOMUHUS.

[Tonyyenue KecTKON BOABI U U3YUECHHE €€ CBOWCTB.

YcrpaHneHue BpeMEHHOM U ITOCTOSIHHOW JKECTKOCTH.

IIpakTuyeckue 3aHATHSA

[TonydeHune XJ10poBOIOPO/IA U COISTHOM KHCIIOTHI, UX CBOWCTBA.
[Tonyyenne aMmmuaka, €ro CBOMCTBA.

CamocrosiTesibHast padoTa 00y4arOImMXCs

PaGora ¢ yueOHOI1 1 cripaBOYHOM TUTEpaTypOit

[TonroToBka u HanucaHue COOOLIEHUHN IO TEMaM:

1.CepHas KHCIOTA — «XJIed XUMHUYECKOH MPOMBIIIIEHHOCTHY.
2.Mcnonb30BaHNEe MUHEPAIbHBIX KUCIOT Ha MPEANPUATUAX Pa3IUUHOTO
npodus.

3.0OKcHIbl U COJIM KaK CTPOUTEIIbHBIE MAaTEPUAIIBI.
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4 Vcropus rurca.
5. IloBapeHHas coylb KaK XUMHYECKOE ChIPbE.

Tema 2.12.
Xumusa
7JIEMEHTOB

Conep:xanue yueOHOro MaTepuaJia

S-2J1eMeHTbI

Boaopona. /IBOICTBEHHOE IIOJO0KEHHE BOJOPOAA B IIEPUOIAUYECKON
cuctemMe. M3oronbl Bomopona. Tsbkenas Boma. OKHUCIWUTENBHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA BOJIOPOJIA, €TO MOJYyYEHUE U IPUMEHEHHE.
Posib Bomoposa B KUBOM U HEXXMBOU MPUPOJE.

Boaa. Ponp Bombl Kak cpemooOpa3yromiero BEIeCTBa KIICTKH.
DKOJIOTHYECKHUE aCHEKThI BOIOIOIb30BAHHUS.

OuemenTbl  |A-rpynnbl.  Illegounbie  meramanl.  OO6mias
XapaKTEePUCTUKA IIEJIOYHBIX METAJJIOB HAa OCHOBAaHUU IMOJOKEHUS B
[Tepuonuueckoit cucreme snemenToB . M. MenpaeneeBa u cTpoeHuUs
atoMoB. [lomydyenne, Gu3MUeCKHe W XMMHYECKHE CBONCTBA IIEIOYHBIX
MeTauioB. KaTHOHBI 1IETOYHBIX METAJUIOB KaK Ba)KHEHIIas XWMHUYECKas
(dhopMa uX CyIIecTBOBaHUS, PETYISTHBHAS POJIb KATHOHOB KAJIHS U HATPHS
B JKMBOH KiieTKe. [[pupoiHble COeIMHEHNs HATpUs U KaJlUsl, UX 3HaYEHUE.

DJIeMeHTbI ITA-rpynnsi. OOmas XapaKTEPUCTHKA
LIEJI0OYHO3EMEIbHBIX METAJUIOB U MarHusi Ha OCHOBAaHUU MOJIOKEHUS B
[Tepuonnueckoit cucreme snemeHToB . M. MenaeneeBa um CTpoeHUs
atoMoB. Kanpiuii, ero nonyuenue, puandeckue 1 XMMHUYECKHE CBOMCTBA.
Baxwnerime coeMHEHUs KaJablKsl, UX 3Ha4YCHHE U TpuMeHeHue. Kanbiui
B IIPUPOJIE, €r0 OUOIOrHYEecKas PoJib.

p-DyeMeHThI

AJIOMUHUI.  XapakTepUCTHUKAa  aJIOMHUHMS HAa  OCHOBaHUU
nonoxenusa B llepunonnueckon cucreme snemenTos /.M. Menneneesa u
cTpoeHuss aroma. [lomydenue, Qu3uyeckne W XUMHUYECKHE CBOWCTBA
amoMuHus. Baxkaelme coenHeHns alIOMUHIS, UX CBOMCTBA, 3HAYCHIE
u npuMeHenue. [IpupoHbie coequHeHns aaTtOMUHUS.

Yraepoa n kpemHuii. OOniasi XapakTepuCTUKa HA OCHOBAHUU HX
nonoxenus B Ilepunonnueckon cucreme [[. . MenneneeBa u CcTpoeHUs
atoma. [IpocTsie BemecTBa, 00pa30BaHHbBIC ATUMH dJieMeHTaMUu. OKCHUIBI
TUAPOKCHUIIBI yIIepoJa M KpeMHHus. Baxuelume conu yroiabHOM H
KpeMHHEBOU KuciaoT. CHiIMKaTHas! TPOMBIIIUIEHHOCTb.

I'anorennbl. O0mas xapakTepUCTUKA TaJJOTEHOB Ha OCHOBAHUU X
nonoxenus B [lepuogunyeckoit cucreme annementos . M. Menneneesa u
CTPOEHHUSI aTOMOB. ['alloTeHbl - MPOCThIE BEIIECTBA: CTPOECHHE MOJEKYI,
XMMHYECKHE CBOWCTBA, TMOJY4YEHHE U MNpUMEHEHHE. BaxnHenmue
COEIMHEHMS TaJIOT€HOB, X CBOWMCTBA, 3HAUEHHUE U TPUMEHEHUE. ["aoreHbl
B npupojie. buonornyeckas poJib raJoreHoB.

Xaabkorenbl. O011as XapaKTepUCTHKA XaIbKOT€HOB HA OCHOBAHHUH
ux nosioxkenus B [lepuonnueckont cucreme snementoB [[.M. MeHneneeBa u
CTPOEHHUSI aTOMOB. XaJdbKOI€Hbl - MPOCTbIE BEIIECTBA. AJUIOTPOMHUS.
CtpoeHue MOJIEKYd aJUIOTPOMHBIX MOAU(HUKAIMA W WX CBOWCTBA.
[Tonyyenue u npuMeHEHUE KUCIOPO1a U cepbl. XaJIbKOTE€HBI B IPUPOJIE, UX
Oumosoruueckas pob.

DaemeHThl VA-rpynnbl. O0miasi XapakTepUCTHKA SJIEMEHTOB 3TOM
IPpYyNIIbl HA OCHOBaHMM HX TMonoxkeHusa B Ilepmonnueckoil cucreme
sanemenToB /. 1. MenneneeBa u ctpoenus aromMmoB. CTpOEHHUE MOJIEKYJIbI
a30Ta M aIOTPONHbIX Mojudukauuii Qocdopa, ux duznueckue u
XUMHUYECKUE CBOICTBA. BoopoiHbie coeAnHeHUs 371eMeHTOB VA-TpyIIbL.
Oxcupasl azota u (ocdopa, cOOTBETCTBYIONIME UM KUCIOTHL. CONU 3THX
kuciaoT. CBOHCTBA KHCIOPOJHBIX COCOMHEHUH a3ora M Qocdopa, ux
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3Ha4YCeHHE W MpUMeHeHHe. A30T U Gocdop B mpupoe, ux OHoJoTHIecKast
poJIb.

DaemenThl |VA-rpynnsbl. O0mias xapakTepuCcTHKa JIEMEHTOB
9TOM IpyIIbBI HA OCHOBAHMM UX IIOJNOKeHUs B llepuonuyeckoin cucreme
anementoB JI. M. MenaeneeBa M CTPOCHHSI aTOMOB. YTJIEPOA U €ro
aitotponust. CBOWCTBA  aJUIOTPONHBIX MOIUGHUKAIMKA yriaepojaa, HX
3Ha4YeHHE U NpuMeHeHne. OKCUIbl U TUAPOKCHUIBI YTIIEPO1a U KPEMHUS, UX
xumuueckue cBoiictBa. ConM yroipHOM M KPEMHMEBBIX KHCIOT, HX
3HaueHue u mnpumenenue. [IpupomooOpasyromas ponib yriepojaa Juis
JKUBOU U KPEMHUS JUUIsl HEXKUBOU IIPUPOBI

d-DiemMeHTHI

Ocobennoctu crpoeHusi atomMoB &-anmemeHToB (I1B-VIIIB-rpymm).
Menp, UMHK, XpOM, XKEJI€30, MapraHel] Kak MpOCThI€ BELIECTBA, HUX
¢u3nyeckue U XMMHYECKHE CBOMCTBAa. HaXokaeHwe 3THX METaIoB B
Npupoje, HUX MojaydyeHue M 3HaueHwe. CoeauHeHus €E-3JIEMEHTOB C
Pa3IMYHBIMU CTETIEHAMU OKUCIEHMsI. XapaKTep OKCUIOB M THIPOKCHJIOB
3TUX 3JIEMEHTOB B 3aBUCHMOCTH OT CTEIIEHH OKHCIIEHUS METaJlja.
JdemMoHcTpanuu
Komnnekuuu mpocThIX BemecTB, 0OPa30BAHHBIX DJIEMEHTAMH Pa3TUYHBIX
3JIEKTPOHHBIX CEMEMCTB.
Komnnekunyu MUHEpanoB ¥ TOPHBIX MOPOI.
[TorydeHue aJIOTPOITHBIX MOAU(UKAIII KHCIIOpOaa, cephl, (hocdopa.
XuMHYeCcKue CBOMCTBa BOAOPOa, KUCIOPOa, cepbl, (hocdopa, raoreHos,
yriepoaa.
Okcuabl cepsl, a30Ta, Yriepoja, Kele3a, Mapraiia, MeIu ¢ pa3JIudHbIMU
CTETEHSIMH OKUCJIEHMSI, UX CBOMCTBA.
I'uppokcubl cepbl, XpoMa, Maprasiia, kejae3a, MeJiy, aIFlOMUHUA U LIUHKa,
UX MOJYy4eHHE U XUMHUYECKHE CBOMCTBA.
JlabopaTopHbIe ONbITHI
N3yuenne CBOMCTB MPOCTBIX BELIECTB U COCTMHEHUM S-2JIEMEHTOB.
N3y4eHne cBOMCTB MPOCTHIX BELECTB U COEAUHEHUN P-2JIEMEHTOB.
W3y4yeHune CBOWCTB MPOCTHIX BELIECTB M COSAUHCHUHN 0-3JIEMEHTOB.
IIpakTHYecKkHne 3aHATHA.
1.IlonyyeHne TUAPOKCUIOB QTIOMUHHUS U IIMHKA; MCCIEIOBAaHUE HUX
CBOMCTB.
2.IlonyyeHne ¥ UCCIE€IOBaHHE CBOMCTB OKCHAOB CEpBl, YIIIEpOJa,

dbocdopa.

CamocrosiTesibHas padoTa 00y4arOIMMXCH
[ToaroroBka n HanucaHue COOOIIEHUH MO TEMaM:
1.nepTHBIE MK O61aropoJHbIE Ta3bl.
2.Poxaromue conu — raJloreHsl.

3.Mcropus mBeACKON CIUYKH.

Tema 2.13.
Xumus B
JKU3HU
o0mecTrBa

Conep:kaHue y4eOHOIo MaTepuaJa

4,5

XuMUd W TNPOU3BOACTBO. XHUMHUYECKass MPOMBIIUIEHHOCTh U
XUMHUYECKHE TEXHOJIOTHH. ChIpbe ISl XMMHUYECKON MPOMBIIUIEHHOCTH.
Boma B XuMMHYECKOW NPOMBIILIEHHOCTH. OJHEPrusl IS XUMHUYECKOTO
npou3BoJcTBa. HayuHble MPUHLKIIBI XUMUUYECKOTO TPOU3BOCTBA. 3aluTa
OKpY>Kalolllel Cpelbl U OXpaHa TPyJda MPH XUMUYECKOM IPOU3BOJICTBE.
OcHoBHBIC cTaguu XHUMHYECKOr 0 IIPOU3BOJCTBA. CpaBHeHnue
MPOU3BOJCTBA AMMHUAKA U METAHOJIA.

XUMHSA B CEIILCKOM XO3SIMCTBE. XUMU3AIUA CEIILCKOrO X03AiCTBa U
ee HampaBieHus. PacTeHus W 10YBa, TOYBEHHBIM MOIVIOMIAIOIIUI
KOMILUIEKC. Yo0peHuss W ux Kiaccupukanus. XUMHUYECKHE CPEICTBa
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3alUThl  pacteHnid.  OTpULATENBHBIE  IOCIEACTBUS  NPUMEHEHHS
MECTUINIOB U 60pb0a ¢ HUMU. XUMH3AIUs )KUBOTHOBOICTBA.

XUMUA 1 IKOJIOTUS. XUMUYECKOE 3arpSA3HEHUE OKPYKAIOIIEH CPEIbl.
Oxpana rugpochepsl 0T XUMHUYECKOro 3arpsi3HeHus. OxpaHa MOYBBI OT
XUMHUYeCKoro 3arpssHenus. OxpanHa arMmocdepbl OT XHUMHUYECKOTO
3arpsi3HeHusi. OxpaHa ¢uiopbl U (ayHbBl OT XUMHUYECKOTO 3arps3HCHHS.
buorexHoOrus U TeHHass HHXXEHEPHUS.

XuMHsT ¥ TIOBCEIHEBHAs >KU3Hb 4eloBeka. JloMaliHss amnreka.
Motomue u uuctamme cpencrta. CpenctBa O0pbObl € OBITOBBIMU
HaceKoMbIMU. CpeIcTBa JIMUHON TMTUEHBl U KOCMETUKHU. XUMHUS U THUIIA.
MapKkHupOBKH yITaKOBOK IMUIIEBbIX U THTUEHUYECKUX TPOJYKTOB U YMEHUE
WX YUTATh. DKOJIOTHUS KWINIA. XUMHUS U TEHETUKA YEJIOBEKa.
JdemoHcTpauuu
Mopaenu npou3BOJCTBA CEPHOU KUCIOTHI U aMMHAaKa.

Komnexkuust ynoOpeHuii 1 IeCTUITUIOB.

OO0pasibl cpeAcTB OBITOBOM XUMUU U JIEKAPCTBESHHBIX MPEIIAPATOB.
IlpakTH4yeckue 3aHATUSA

1.O3HakomIIeHUE C KOJUIEKIEH y100peHUI U ECTULIUIOB.
2.03HakomIIeHHe ¢ 00pa3lamMu CpesICTB OBITOBOM XMMUH U JIEKAPCTBEHHBIX
MpenaparoB

CamocrosiTesibHasA padoTa 00yyaouuxcst

IToaroroBka ¥ HaIMCaHUE COOOIIEHHUH 10 TEMAM:

OxpaHa OKpyKaromei cpebl 0T XUMUIECKOTO 3arpsi3HESHUS.
KonnyecTBeHHbIE XapaKTEPUCTUKH 3arpsI3HEHHUS OKPYKAIOIICH CPe/Ibl.
[TpumMenenue TBEp0TroO U raz3oodpasHoro okcuaa yriaepoaa (V1).
3amuTa 030HOBOTO IKpaHa OT XUMHUYECKOTO 3arpsi3HCHMS.

1,5

IIpomexyTouHas arrecTauus B popmMe IK3aMeHa

Hroro

180
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Awnh e

CoNoUA~AWNE

3. YCJOBUSA PEAJIMBALIUUA ITPOT'PAMMBI ANCHUIIJIMHBI

3.1. TpedoBaHusi K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecleYeHn 0

Peanuszanust nmporpaMMbl JUCHUIUIMHBL TpeOyeT Hanuuus ydueOHoro kabuHeta xumuu; OOopymoBaHue
y4eOHOro KabuHeTa: MHTEPAKTUBHAS JI0OCKA, KOMIBIOTEp, HU(poBble KOMIOHEHTH Y MK 1m0 ocHOBHBIM
paszzenaM Kypca, TocoOus Ha MeYaTHOW OCHOBE (TaOHIIb, TUIAKTHUSCKUN MaTepHall, TIOCOOUs ), IKPaHHO-
3BYKOBBIE CpEACTBAa 00YUEeHHUS: BUACODUIbMBI, CIIANIbI.

IIepnonnueckas cucrema .M. Menneneesa

Tabnuia pacTBOPUMOCTH HEOPTAHUUECKUX COCTUHEHHIA

DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METaIIIOB

[TopTpeThl BBIIAIOUINXCS YUEHBIX-XUMHUKOB

O6opynoBanue 1a60paTopun U paboOUNX MECT JTaAbOpaTOPHUH:

BriTspxHOM mikad

CymmibHbIi mkad

TexHoxuMu4yeckue BeChl

pH-MummuBonsT™MeTp pH-121

Pedpakrometp

JlaGopaTopHbI€ IITATUBBI

DKcuKaTop

DNEeKTPUYECKHUE TUTUTKH

[Tpobupku

. U3mepurenbHas nocyna

. Ilocyna st TuTpoBanus

. Habop XxuMu4ecknx peakTuBoOB
. TepmomeTpsl 1abopaTopHbIe

. CexyH0MepBI

. Habop XxuMuueckux peakTuBoB

3.2. UndopMmanmonHoe obecnevyenue o0yueHmst

Ilepeyennb pekoMeHAyeMBbIX y4eOHBIX H3JaHUI, HHTEPHET-PeCypCcoB, I0NOJHUTEIbHOM JUTEPATYPHI
sl cTyieHToB
OcHoBHast

Xumust [Tekcr]: yaeOnuk / mox pen. O. C. 'abpuensina — Mocksa : U1 «Axagemusn»,2016, 17, 18. - 384
C.

lNabpuensu, O. C. Xumus: TecThl, 3a1aun 1 ynpaxkaeHus [Teker] : yue6. mocobue / O. C. 'abpuensn, I'.
I'. JIpicoBa. - M.: U1 "Axkanemus", 2016. - 336 c.

I'munka, H.JI. O6mas xumus [DnexTpoHHbid pecypc] : yueb. mocodue / H. JI. I'munka. - Mockasa :
KnoPyc, 2020. - 749 c. — Book.ru

Xumust [ DeKTpoHHEBIN pecypc] : yaeOHuk / o oomr. pen. I'. H. ®daneeBa.- Mockaa : FOpaiir, 2020. - 431
c. - (ITO). - OBC KOpaiir.

MaprteiHosa, T. B. Xumus [OnexkTpoHHbIi pecypc] : yuebnuk u npaktukym / T. B. MapteiHoBa, 1. B.
AptamonoBa, E. b. 'onyHoB. — 2-e u31., ucnp. u gon. — Mocksa : FOpaiit, 2020. — 368 ¢. — (I1O) -
OBbC «Opaiity.

Xumus. 3aiauHuK [ DNeKTpoHHBIN pecypc] : yuebHoe nocobue / o obm. pea. I'. H. ®daneesa. - Mocksa
: FOpaiir, 2020. - 238 c. - (I10).- OBC OpaiiT.

JlonmostHuTEIbHAS
Epoxun F0.M., Kosanesa U.b. Xumus 11st npodeccuii u crnenuaibHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay49HOTO NMpoduei: yueOHUK IJIsl CTYIEHTOB PO ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPTraHu3aIui,
ocBauBatomux npodeccun u cneuuansuoctu CIIO. - M., 2017.
Epoxun FO.M. Xumus: 3amaun u ynpaxHeHus: yae0. mocoOue st CTY. YUYPEKISHUH cpel. mpod.
oOpazoBanus. - M., 2014.
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10.

11.
12.

13.

14.

15.

16.

17.

CoNoUA~AWNE

Epoxun H0. M. CO0pHUK TECTOBBIX 3a/IaHHI 110 XUMHUU: y4eO. MOCOOHE IS CTYA. YUPEKIACHUHN CPE/I.
npod. obpazoBanus. - M., 2014.

Epoxun 0. M., KoBaneBa . b. Xumus aiis npodeccuit U cnenuaibHOCTeH TEXHUYECKOTO MPOQuIIs.
DNEeKTPOHHBINA y4eOHO-METOMUECKUi KoMIUIeKc. - M., 2014,

Jas npenogaBaresis
®denepanbHblii 3ak0H 0T 29.11.2012 Ne 273-03 «O6 obpa3zoBanum B Poccuiickoit denepanumy.
[Tpuka3 Munucrepctsa odpazoBanust u Hayku P® ot 17.05.2012 Ne 413(pen. Ot 11.12.2020) «O6
YTBEPKACHUH (PeiepaibHOTO TOCYAapCTBEHHOT0 00pa30BaTeIbHOrO CTaHJapTa CPEIHEro 00Iero 00-
pa3oBaHUM».
[Tpuka3z MunucrepcTBa oo6pazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHUU U3MEHEHHI B
[Tpuka3 Munucrepcrsa oopazoBanust u Hayku P® ot 17.05.2012 Ne 413 “O6 yTBepkI1eHUH
(benepanbHOro rocy1apcTBEHHOT0 00pa30BaTEILHOTO CTaHJapTa CPEeIHEro (MIOIHOI0) OOIIEeTo
obOpa3zoBanwus”.
[Ipukaz MwunoOpHayku Poccum ot 31.12.2015 Ne 1578 «O BHeceHmM H3MeHEHUH B (henepaibHBIN
TOCYJapCTBEHHBI 00pa30BaTENbHBI CTaHAAPT CpeaHero oodmero o0pa3oBaHUs, YTBEpIKICHHBIN
npukazoM MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413»
[IpumepHass ocHOBHasi OOpa3oBaTeibHAs IMPOTrpaMMa CPEIHEro oO0Iero oOpa3oBaHUs, OJ0OpPCHHAS
peuieHreM ¢eaeparbHOro yueOHO-METOIUIECKOro 00bEAMHEHHSI 110 001IeMy 00pa30BaHuUIO (ITPOTOKOI OT
28 utons 2016 r. Ne 2/16-3).
[TuceMmo [lemapramenTa rocyapCTBEHHOM MOMUTUKH B cpepe MoAroToBKU pabouux kaapos u 110
Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekoMmeHnnanuu 1o opraHu3aiuy mojayuyeHus CpeaHero
o0miero o0pa3oBaHus B Mpejieiax 0CBOSHUSI 00pa30BaTENbHBIX IPOrPaMM CPETHET0 MPOPECCHOHATHHOTO
oOpa3oBaHus Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHUs C yIeTOM TpeOoBaHUH (penepanbHbIX
rOCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOIy4aeMOi MpoQeccuu UK CreuruaIbHOCTH
cpenHero npohecCuoHaIbHOTO 00Pa30BAHUSI.
INabpuensu O.C. u np. Xumus 11 npodeccuit ¥ crennagbHOCTeNH TEXHUYECKOro Mpoduis (3eKTpOHHOE
MIPUJIOKEHNUE).

HNHuTepHeT-pecypcsl
www.pvg.mk.ru (onumnuana «[lokopu BopoObeBbI TOPEBI»).
www.hemi.wallst.ru (O6pa3oBarenabHbIN CAaUT ISl IIKOIBHUKOB «XUMHUS»).
www.alhimikov.net (O6pazoBaTenbHbBIN CAUT ISl HTKOJIBHUKOB).
www.chem.msu.su (QnekTpoHHast OnOIMOTEKA IO XUMHH).
www.enauki.ru (MHTepHET-u3/1aHue Ui yuutenae «EcTecTBeHHbIe HAYKN»).
www. september.ru (MmeToauueckas razera «llepBoe ceHTAOP»).
www.hvsh.ru (kypHan «XuMus B HIKOJIE»).
www.hij.ru (kypHan «XuMUs U )KU3HBY).
www.chemistry-chemists.com (37eKTpOHHBIH KYpHAT «XHUMUKA ¥ XHUMHUS).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCTIUIIJINHBI

KoHTposb 1 o1ieHKa pe3yabTaTOB OCBOECHHUS NUCLHUIUIMHBI OCYHIECTBIIETCS IIPENOAABATENEM B IIPOLIECCE
MIPOBEICHUST MPAKTUYECKUX 3aHATHH M JaOOpaTOpPHBIX pabOT, TECTHPOBAHUS, a TAKKE BBIMOJIHEHUS
00y4aroImuMUCs UHIUBHYaTbHbBIX 33JJaHUH, IIPOEKTOB, UCCIICAOBAHHM.

@®opMbI H METO/IbI KOHTPOJISA U
OLIEHKH Pe3yJbTAaTOB
00y4eHust

PesyabTaTnl 00yueHus
(ocBOeHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHMS)

MetanpeaMeTHbIe pe3yJIbTaThI:

- MHCIIOJIb30BaHME pa3IMYHbIX BHJIOB I103HABATEJIbHOU
JESITeIbHOCTH U OCHOBHBIX MHTEJUICKTYaJbHBIX OIepariii
(moctraHoBKa 3a7a4u, OPMYJIMPOBAHUE TUIIOTE3, AHATIN3A U VH/IMBUYaJIbHBIA IPOEKT
CHHTE3a, CpaBHEHHs, OOOOLICHMS M CHUCTEeMaTH3aIHH,
BBISIBJICHHUE NPUYMHHO-CJIEJICTBEHHBIX CBSI3€H, IOUCKOB
aHaJoroB, (HOPMyTUPOBAHHMS BBIBOJOB) JUISL pELICHUS
IIOCTaBJIEHHOW 3aJayM, NPUMEHEHHE OCHOBHBIX METOOB
no3HaHusA( HaONIOEHUS, HAYYHOI'O AKCIEPUMEHTA) s
U3YyYEHHsS] PA3IUYHBIX CTOPOH XMMUYECKUX OOBEKTOB U
MIPOLIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOJUMOCTh
CTaJIKUBAThCs B IpodeccCUOHANIbHOM cdepe;

- HCII0JIb30BAHUE PA3JIMYHBIX UCTOUYHUKOB JJISl TIOJTYUYCHUS WHIMBUIYAIbHBIA TIPOCKT
XUMHUYECKOH  uHpOpMalMu, yMEHHE OLEHUTbh €€
JIOCTOBEPHOCTD JUIsl TOCTUXKEHUSI XOPOIIUX PE3ysIbTaTOB B
npodeccuoHalbHOU chepe;

IIpeamerHble pe3yabTaThbl:
- c()OpPMHUPOBAHHOCTH IPEACTABICHUN O MECTE XMMHUU B VHIUBUYAJIBHBIN TPOCKT
COBPEMEHHON HAyYHON KapTUHE MUpPa; NOHUMaHUE POJIU
XUMUAU B (OPMHPOBAHUU KPYro3opa u (HYHKIIHOHAIBHON
rPaMOTHOCTH Y€JIOBEKA [T PEIICHUS IPAKTUUECKUX 3a1a4;
- BJIAQJCHHE  OCHOBONOJIATAIOIIMMH  XUMHUYECKHUMH

MOHATUSAMM, TEOPUSAMHU, 3aKOHAMU U 3aKOHOMEPHOCTIMU; ITpoBepounas paboTa,
YBEPEHHOE I0JIb30BAHUE XUMHUYECKOM TEPMHUHOJIOTHEN H TECTUPOBAHUE
CHMBOJIHKOM;

-BJIQJICHUE OCHOBHBIMH METOJAaMU HAy4HOI'O IO3HAHUA,

UCMOJb3yeMbIMU B XHMMHUHU: HaOJIOJEHUEM, OMHMCAHHUEM, [TpakTyeckue paboThI

U3MEpEHUEM, SKCIEpPUMEHTOM; YMEHHEe 00pabdaThIBaTh,
OOBSICHATh Pe3yJbTaThl MPOBEJACHHBIX OMNBITOB U JeaTh
BBIBOJIbI; TOTOBHOCTh M CIOCOOHOCTH NMPUMEHSATH METObI
MIO3HAHUS NPU PEIIEHUM NTPAKTUYECKUX 33/]a4; Pemenue 3anau
- c(OpMHUPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBEHHBIE
OLIGCHKM ¥ MPOU3BOJUTH pacueTsl M0 XUMHUYECKUM
dhopmynaM U ypaBHCHUSIM;

- BIIQJICHHE TMPaBUJIAMHU TEXHUKH O€30MaCHOCTH MpHU
HCIIOIL30BAHNN XUMUYECKHUX BEIIECTB; Hab6mronenue 3a paboroit
CTYJIEHTa BO BPEMsI IPOBEAECHHUS

MPAKTUYECKHUX paboT

- c(hOpPMHUPOBAHHOCTb  COOCTBEHHOM  MO3UIMU  TIO
OTHOIICHHIO K XMMHUYECKON MH(pOpMaInu, MOCTyMaoIEel VHIMBUTYQJIbHBIA IPOEKT
13 pa3HbIX UCTOYHHUKOB.
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