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1. OBIIUE CBEJEHUSA

VYyeOHas qucuuminHa «OCHOBBI OPTaHMYECKON XUMUNY U3y4aeTCsl B TPETHEM CEMECTPE.
KypcoBas paborta/KypcoBoii mpoeKT —He peaycCMOTPEH

1.1. ®opma npoMexyTOUHOHN aTTeCcTalu: 3a4eT
1.2.  Mecro yuebHOM nucuurinHbl B cTpyktype OITOIT

VYueOnas mgucturmmHa «OCHOBBI  OPraHWYECKONH XUMHUHW»  SBISETCS  (DaKyIbTaTHUBHON
TUCLIUIIITUHOH,
Pesynbrartel oOydeHuss 1Mo y4yeOHOW TUCIHIUIMHE, WCTOIB3YIOTCS TPU HM3YYCHHH CIICTYIOIINX
JUACIUTUINH:
— MarepuasioBeenue
— DKonorus
Pesynbratel ocBOeHHS Y4eOHOM MAUCUMIUIMHBI B JalbHEHIIEM OyIyT HCIOJNB30BAHbl MpU
MIPOXOKJICHUH ITPOU3BOJICTBEHHOM MPAKTUKU U BBIMOJTHCHUN BBITYCKHON KBaTU(UKAIIMOHHON PaOOTEHI.

2. HEJIN U INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE

LenssmMu ocBOeHUST AUCTUTIIMHBI «OCHOBBI OPTraHUYECKON XUMUHY SBIISFOTCS:

— M3y4YeHHME HOPM U TMpaBUI TEXHUKH OE30MaCHOCTH TPU BBINOJIHEHUH XUMHUYECKOTO
HKCIIEPUMEHTA B 1a00PaTOPHBIX YCIOBHSIX;

— HM3y4YCHHE KIACCOB OPraHMYECKUX COCIUHEHUH, MX CTPOCHHE, (PU3MYECKHEe M XHUMHUYCCKUE
CBOICTBA,

— (GopMHpPOBaHHE HABBIKOB BBIMIOJHEHHUS CTaHIAPTHBIX ONEPAIMi JA00PAaTOPHOTO XUMHUYECKOTO
SKCIEPUMEHTA 10 Mpe1jlaraéMbIM METOAMKAM MPHU PEIICHUU MTPAKTUYECKUX 3a/1a4;

— TpUOOpETeHHE HABLIKOB TPaMOTHOTO BbIOOpa M MPAKTUYECKOTO MCIOJIB30BAHHUS METOJ/IOB
paszieneHus, OYUCTKU U UACHTH(PUKAIIMA XUMUUECKUX COCTMHECHUII;

— mnpuoOpeTeHHe HaBBIKOB TPAMOTHOTO BbIOOpa W MPAKTUYECKOTO  HUCHOIB30BaHUS
1abopaToOpHON XUMUYECKOM MOCY/bI, HArpeBaTENbHBIX U TIEPEMEIIHBAIOIINX YCTPOUCTB;

— TpUOOpPETeHHE HABBHIKOB TPAMOTHOTO OIICHHWBAHHS TIPOBEJACHHOTO CHHTE3a M KaudecTBa
MOJIY4YEHHOTO OPraHU4YEeCKOTO COETMHEHUS;

— TpUOOpPETeHHE HABBHIKOB TPAMOTHOTO aHajdu3a W OIEHKH CBA3M MEXIy CBONCTBaMHU
OpPTraHUYECKUX COCTMHEHUM C BO3MOXKHOCTBIO X UCIOJIb30BAHUS B XUMUYECKON TEXHOJIOTHH;

— ¢QopmupoBaHHME HAaBBHIKOB HAay4YHO-TEOPETUYECKOTO TMOAXO0Ja K  pEIIeHUI0  3a7ad
npodeccHOHANBbHOM  HAmpaBIEHHOCTH M MPAKTUYECKOTO0 UX HCIHOJIb30BAaHUS B  JalbHEUIIeH
po¢eCCuOHAIBHON JeATETbHOCTH;

— QopmupoBanue y oOyyarommxcs KOMIETEHIIMH, YCTaHOBJICHHBIX 00pa3oBaTeNbHOM
nporpammoii B cootBerctBuu ¢ ®I'OC BO no gaHHOM TUCHUTUIMHE;

PesynpraTom oOydeHumss mo ydeOHOW MWCHUIUIMHE SIBJISICTCSI OBJIAJeHHE OOYJaroIIMMUCS
3HAaHUSIMHA, YMEHHUSIMH, HABBIKAMM M  OMNBITOM JEATEIbHOCTH, XapaKTEepPU3YIOIIMMHU MPOLECC
dbopMHUpOBaHHS KOMIETCHIIMUNA © OOECIEUMBAOIINMHI JTOCTIDKCHHE TUJIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHUS yU4eOHON AUCIUTLITHBIL.

2.1. ®opmupyemble  KOMIETEHLHMH, WHIAKATOPHl  JIOCTHKEHUS  KOMIIETEHLINM,
COOTHECEHHBIC C MJIAHUPYEMBIMH pe3yJIbTaTaMu 00yUYEHUS M0 JUCITUTIIINHE

Kon u HammeHOBaHMe
Kon u HammeHOBaHMe IInanupyemsble pe3yJbTaThl 00y4eHUs!
HHIMKATOpa

KOMIIETCHIINH Mo TUCHHUIIJINHE
JOCTHKCHHUHA KOMIICTCHIINH




Koa n HaumeHoBaHMe

Koa n HaumeHoBaHMe

Inanupyemblie pe3yJibTaThl 00y4eHUS

HHAUKATOpa
KOMIIETeHIUH 10 AVCHHILINHE
AOCTHIKEHHS KOMIIETEHIHH
YK-1 Cnocoben | UJI-YK-1.5 — I'pamMOTHO HCHONB3yeT MpaBUia TEXHHUKH
OCYLIECTBIISITh nouck, | IlocienosarenbHoe penieHue Oe3omacHoCTH pu BBITIOJTHCHUH
KpPUTUYECKMM  aHaJIM3 U | 3a1ad4, BbIpaboTKa XUMUYECKOTO 3KCIIEPUMEHTA B
CUHTE3 nHGOpMaIUY, | KOHKPETHBIX aJrOpUTMOB U 71a00paTOPHBIX YCIOBUSX;
IIPUMCHATH CHUCTEMHBIN | YETKOE CJIEAOBaHUEC IUJIaHY, — I[CMOHCTpI/IpyeT HAaBBIKU BBITIOJTHECHUS
OAXO, JUIsL peleHrs | BRICTpauBaHWE KOMOMHAIIHH, CTAHJAPTHBIX OMNEpaluii  J1abopaTOPHOro
IIOCTABJICHHBIX 3a1a4 MEPEKIIOYCHUC MEXOYy XUMHWYECKOTO SKCIIEPUMEHTA 1o
3ajadaMu, MPOCIIC)KMBAHHC npeaiaraéMeIM METOJMKaM IIpU PEIICHUM
MMPUYIUHHO-CJIICACTBCHHBIX NPaKTUYECKUX 3a1a4,
CBA3CH,  CBA3AHHOCTM M | — TIpuMeHsleT  JIOTMKO-METOIONOTHYECKHIA
HEJIOCTHOCTH  JIOTHYCCKUX WHCTPYMEHTApHi TpH BEIOOpE METOHOB
Omneparui. pa3zmernieHusl, OYUCTKH M WACHTHU(PHKALUU

XUMUYECKHUX COCTMHEHHIA;

Kpurmueckn " CaMOCTOSITETEHO
OCYIIECTBISIET  BBIOOp  J1abopaTOpHOMN
XUMHUUYECKOMN MoCyAbl, HArp€BaTCIbHBIX U
[IepEMEILNBAIOIINX YCTPOMCTB 1A
MPOBEICHUH XHMHYECKOTO 3KCHEPHMEHTA
B JJa0OPATOPHBIX YCIOBUSIX;

Hcnonb3yer 3HaHMS O TEOPETUYECKUX
OCHOBAX TIPOLIECCOB Pa3JielicHHe U OYUCTKA
XMMHYECKHX BEUIECTB IIPH TIPOBEICHUU
XHMHYECKOT0 KCIICPUMEHTA;

I'paMOTHO uCIHOJB3yeT HABBIKM HAy4dHO-
TEOPETUYECKOTO TMOAX0/a K PEIICHHIO
3a1a4 npodecCHOHATEHON
HANpaBJIEHHOCTH W TPAKTUYECKOTO HX
HUCIIOJIL30BAHUS B JanpHenmen
npodecCHOHATLHON IS TEILHOCTH.

3.

CTPYKTYPA Y COJAEP)KAHUE YYEBHOM JUCIIUILINHBI

O611ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI 0 y4eOHOMY IIJIaHY COCTaBJISET:

1o 0uHOM opme 00yUeHUs —

3

3.e. 108 gac.

3.1. Crpykrypa yueOHOU JUCHUILTAHBI JJI 00yUYarOIINXCs IO BUIaM 3aHSITHI
CTpyKTypa ¥ 00beM JUCHUILINHBI
KonrakTHas aynuropHasi padora, | CamocrosTeabHasi padoTa
yac o0yuaroerocs, 4ac
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3.2. Crpykrypa yueOHON JUCIUTIIMHBI I O0yJarOIIMXCsl TI0 pas3jiesiaM U TeMaM JTUCITUTUTHHBI:

IInanupyemsble Bujbl yue0Hol padoThI
ey tans oemoeua: S e I Bt  Gop KoTPOTLALX
Koz (bI) (l)opanyel\f’oii(le) . g E g ? E MepoNnpusaTHH, O ecneqlil'sammne mo
KoMneTeHuuu(it) u HaumenoBanue PasJe/I0B, TeM; g 23| & o 24 q:, o COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
MHIMKATOPOB I0CTHKEHHU S (opma(bl) IPOMEKYTOUHON aTTeCTALHH o = & §":~h 2 Z g g yCHEBAEMOCTH,
KOMIEeTeH i 3 = E SE E E § ) ¢opMBI MPOMEKYTOUYHOTO KOHTPOIS
g E_E S| 35| 8 yCIeBaeMocTH
= |E8|s&lFE|0&
VK-1; Paznea . YraeBogopoasl 16 16 12 @DOopMBI TEKYIIETO KOHTPOJIA 10 pa3zeny
NI-YK-1.5 Tema 1.1 Benenue: OCHOBHBIE MOHSATHS B OPTaHUYECKON XUMUU. | 2 2 2 1. Juckyccus
HomMmeHkiiaTypa opraHu4eckux COeqUHEHU. 2. IIMCBMEHHBIM OTYET C pe3yIbTaTaMHU
9KCHEPUMEHTA u OTBETaMH Ha
JlabopartopHas padora Ne 1.1 TexHuka 0€30MaCHOCTH U OCHOBHBIC KOHTPOJIBHBIC BOIIPOCHI
MpaBuiIa paboThl B XUMUYECKOH 1abopaTopu.
OcHoBHbIE TpUeMBI M METONBl PpaboTel B  J1IAOOpAaTOPHUU
OpraHUYeCKON XUMUU.
Tewma 1.2 IlpenensHble yriIeBOAOPOBI: AIKAHBI. 2 2 2
JlaGopatopnast pabGora Ne 1.2 Xumudeckue peakTHBBI HX
Kjaccu(uKaIys U CTENeHb YUCTOTEHI.
Tema 1.3 HenpenenbHble yrieBoJOPOIbI: AIKEHBI. 4 4 2
JlaGoparopnast paGora Ne 1.3 OuuncTka TBEpIBIX BEIIECTB:
MepeKpUCTAUIN3aNMUS, BO3roHKa, dcTpakims. Cymika TBEpIbIX
BEIIECTB.
Tema 1.4. HenpenenbHbIE YTIIEBOAOPOIBI: alTKaTHCHBI. 2 2 2
Jlabopatopuass pabora Ne 1.4. Xwumudeckue CBOHCTBa
MpeJeNbHBIX YIIIEBOJOPOAOB
Tema 1.5. HenpenenbHble yriaeBOAOPOIBL: AIKHHBI. 2 2 2
Jlabopatopuass pabora Ne 1.5, Xwumudeckue CBOHCTBa
HENpeAENbHBIX YIIEBOAOPOJIOB
Tema 1.6. Lluknuueckue 1 apoOMaTHYECKHE YIIIEBOIOPOABI 4 4 2
JlabGoparoprass pabora Ne 1.6. Xumuueckue CBOHCTBa




Ilnannpyemble
(KOHTpOJIUpYeMbIe)

Bujbl yueoHo# padoThl

KontakTtHas padota

pe3yJIbTAaThI 0CBOCHHUS: .| & Buabr n ¢2PM6H KOHTPO/IBHBIX
KOA(b1) GOPMHPYEMOii(b1X) . o ¢ = & = MepoNnpHATHIi, 0Gecre HBalOLIHE 11O
KommeTenuuu(if) u HaumeHnoBanue pa3,£[eJ10B, TeM; g & 9| E | 2 4 q:, o COBOKYITHOCTH TEKYILUMH KOHTPOJIb
HHIHKATOPOB J0CTHKEHHS (dopma(bl) HPOMEKYTOUHOH aTTeCTAMK = |27 E‘:-h 22| 8 YCIIEBAEMOCTH;
KOMIEeTEeH M = E E gz E E § ) ¢opMBI TPOMEKYTOYHOTO0 KOHTPOISA
g 3358 gl 85| £ yCcIeBaeMoCTH
E |[ES|salEE|lOa
apOMAaTHUYECKUX COSTMHEHUHI
YK-1; Paznen |l. ®ynkunonajbHbIe MPOM3BOHBIE YIJIEBOJOPOI0B 18 18 10 dopMbI TEKYIIET0 KOHTPOIIA 1o paszeiy Il:
UA-YK-1.5 Tema 2.1 I'anoreHonpon3BOIHBIC YTIEBOAOPOIOB 2 2 2 1. uckyccus
2. TlucbMeHHBIH OTHET C pe3yJabTaTaMu
Jlaboparopnas pabora Ne 2.1, Xwumuueckue CBOICTBa AKCIIEPUMEHTA u OTBETaMU Ha
raJIoTeHAIKaHOB KOHTPOJIBHBIE BOIPOCHI
Tema 2.2 Kucnopoaconmepkamue OpraHudeckKue CoeAuHeHus: | 4 4 2
CHUPTHI, (HEHOITBI
JlabopatopHas pabora Ne 2.2. Xumuueckre CBOMCTBa CIHPTOB,
(heHooB
Tema 2.3. Kucnopoacoaep:kamue OpraHWYeCKHE COEOUHEHHS: | 4 4 2
QIIBJICTH]IBI, KETOHBI.
JlaGopatopnast pabora Ne 2.3, XuMmHuecKkHe CBOWCTBa
QJIBJICTHJIOB, KETOHOB.
Tema 2.4. Kucmopopaconepkamue OpTraHUYECKHE COCOUHEHus: | 4 4 2
KapOOHOBBIE KUCIOTHI M HX TIPOU3BOTHBIE.
Jlabopatopuass pabora Ne 2.4, Xwumudueckue CBOWCTBa
KapOOHOBBIX KHCJIOT U WX MPOU3BOJTHBIX
Tema 2.5. IlpuponHble pacTUTEIBHBIE U )KUBOTHBIE JKUPHI 4 4 2
JlaGopatopHast padora Ne 2.5. Cunre3 u uneHtuduKamus
OPTaHNYECKOr0 COSIMHEHUSI.
3auer 18 3a4eT MPOBOAMTCA B YCTHOH (opme 1o

OnJIeTaM COTJIACHO MporpaMMe 3adera




Ilnannpyemble Bujbl yueoHo# padoThl
(KOHTpOJIUpYeMbIe) KontakTtHas padota
PE3YJILTATHI 0CBOCHMSI: . = Buasbl u (pgle,l KOHTPOJIbHBIX
k0(b1) popMHEpyeMOii(bIX) ° o = & = MEpONpUATHH, oﬁecneqlil‘nalomue no
KommeTenuuu(if) u HanmeHoBaHMe pa3/ieioB, TeM; g ; g = ° % 5| s o COBOKYITHOCTH TEKYILUMH KOHTPOJIb
HMHIMKATOPOB T0CTHKEHHS (opma(bl) IPOMEKYTOUHON aTTeCTALHH T = & E" 2 = E g yCHEBAEMOCTH,
KOMIIeTeHIU I 3 =E|lsf|=E2| £« ¢GopMBI IPOMEKYTOYHOT0 KOHTPOJISE
E |EE| 25| 23| 85
Z SE|le 8|5 28 ycneBaeMoCTH
) = 1 = [ 1
= ES|IBEalEE| O
HUTOI'O 3a cemectp | 34 34 40




3.3.
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Kpatkoe conepxanne yaeOHOM TUCIUATIITNHBI

Ne

HaunmeHnoBaHnue pasaeqna u
TEMbI JTHCHUIIJINHBI

Coaep:xanue pasaesa (TeMbl)

Paspea |

Pazpnea 1. Yraesogopoasl

Tema 1.1 BBenenue:
OCHOBHBIE ITIOHSTHS B
OpraHNYeCKON XUMUHU.
Homenknatypa oprannueckux
COCJIMHECHUI.

Tema 1.2 [IpenenbHble
YTICBOIOPOMBI: aJIKaHbI.

Tema 1.3 Henpenenbubie
YTJIEBOJOPO/BL: AJIKCHBI.

Tema 1.4. HenpenenbHbie
YTJIEBOAOPOABI: aJIKaJUCHBI.

Tema 1.5. HenpenensHele
YIIIEBOJOPO/IB: ANKUHBL.

Tema 1.6. Huxknuueckue u
apoMaTHYeCKHe
YTIEBOIOPOABI

BBenenue

IIpenmer opranmveckodl Xxumuu. [IpUymHBI BBIAEIEHUS OpPraHUYECKON
XUMHUHM B CaMOCTOATEIbHYIO HayKy. 3HaUEHUE OPraHUYEeCKOW XUMHH B
JKU3HU 4YEeJIOBEeKa, B JIETKOW MPOMBINUIEHHOCTH. OCHOBHBIE TMOJIOKESHHS
TEOpUU XUMHUYECKOro cTpoeHus. [loHsATHE O pa3nuyHBIX BHUIAX
HM30MEpPUH OPraHUYECKUX COEIUHEHUH. TUIbl XUMUYECKUX CBA3EH U UX
xapakTepucTuku. Kitaccmukanuss OpraHWYECKHX COCTUHEHHH 110
XapakTepy YIJIEPOAHOTO CKeleTa W (DYHKIMOHAJIHHBIM TpYIIIaM.
Krnaccudukarus opraHmgecKix peakiii.

AJIKaHBI

Ob6murast ¢opmyna. [omonormueckuii psa. M3omepus. Ilonstue o
MEPBUYHOM, BTOPUYHOM, TPETHYHOM M HYETBEPTHYHOM YIJIEPOAHBIX
aTomax. AJKWIbHBIE panukainbl. HomeHknatypa ankanos. [IpuponHbie
WUCTOYHUKM M  TPOMBIIIICHHBIE CIIOCOOBI  TOJNIyYEHHUsS]  AJKaHOB.
XUMUYEeCKUE IpeBpalieHUsT B alnkaHax. Peakuuu — 3aMeleHMs:
XJIOpHpOBaHUE, HUTpOoBaHUE 10 KOHOBAJIOBY, BBEICHHE CYJIB(OTPYIIIIEI
(cymbhookucieHue). [Momyuenue AHUOHHBIX I[TIAB u3
aNKaHCynb(QOKUCIOT. Peakumy, mnpuBoAAmKe K pa3pbiBy CBs3EH
YIJIEPOA-YTIEPOA: KPEKHHI W IHPONN3, THUAPOTEHONIN3, TOPEHHE W
KaTaJIATUYECKOe OKUCIICHHE. JIeTHIpupoBaHUE W AETHAPOLMKIN3AINS.
W3omepuszanusi.

AJIKEHBI

O6mas popmyna. ['omonornueckuit psg. Mzomepus. Homenkmatypa.
[Tony4eHnne B MPOMBIIUICHHOCTH: JETUIPUPOBAHUE aTKAHOB, KPEKHHT U
mUpoNM3  ankaHoB. [lomydeHwme B~ JaOOpaTOPHBIX  YCIOBHAX:
JETUAPOTAIOTCHUPOBAaHUE MOHOTAIOTCHOIIPONU3BOIHBIX, ICTHAPATAIUSL
cnuproB. [lpaBuno 3aiineBa. Xumuyeckue cBoicTBa. Peakiuu
MIPUCOCTUHCHUS: rajoreHos, BOZIOpO/Ia (ruppupoanue),
raJlOTeHOBOJOPOJOB  (THAPOTAIIOTEHHUPOBAHUE), BOIBI (THApATAIHs),
cepHoll kucnotel. IlpaBusio MapkoBHHKOBa. Peakuumum OKuCHEHHSA:
ropeHue, obpazoBaHuE IMOJIOB, MOJy4YeHHE dTUICHOKcUAA. [ToHsaTHE 00
SMOKCUIHBIX coeauHeHusx. llomumepusanus ankeHoB. llonsatue o
MOHOMEpax, MoJUMepax.

AJIKaAMEeHbI

O6mas gopmyna. Baxkneiiue ankagueHsl ¢ CONPsSHKEHHBIMU JIBOWHBIMU
cBs3sIMU — OyTazmeH-1,3 u usonpen. IlonydeHne U3 COOTBETCTBYIOMINX
ankaHoB. [lomyuenwe Oyrammena-1,3 w3 osTwioBOro cnmpra —
HCTOPHYECKOE 3HAueHHE JTOro cuHTe3a. (OCOOCHHOCTH peakuui
MIPUCOCTUHEHUS K COIPSDKEHHBIM ankaaueHaM (mpucoenunenue 1,2, 3.4
u 1,4). lTomumepuzamust. IlonsTHe 0 KaydyKax.

AJIKHUHBI

O6mass ¢opmyna. Wzomepus. Homenknarypa. OOmmue cmocoOb
MOJTYYESHHUSI: JIETHIIPUPOBAHUE AJIKaHOB u AJIKEHOB,
JIETHIpOTaIoreHUPOBaHHE BUIIMHAIIBHBIX u TeMHUHAIBHBIX
JUTrajloreHONpOon3BOIHbIX (1o mpaBwiy — 3aiinesa). Ilomydenue
alleTWICHA: MHUPOJM30M METaHa, THAparanueld KapOuaa Kalblys.
XUMH4ecKre CBOWCTBA. Peakuuy mprcoeiMHEeHus: TaJloreHOB, BOJOPOIa
(runpupoBaHue), TaJoreHOBOJOPOaOB, Boabl (peakuus Kyueposa).




HpaBI/IHO DIpTEKOBA. PCaKHI/II/I BUHUWJIMPOBAHUSA: NoJIyucHue
BUHWIXJIOpUAA, TIPOCTBIX BHUHHUJIOBBIX BCI)I/IpOB, BHHMHJIAIICTATA,
BUHUJIIIHaHWOA. HOHI/IMCpLI Ha OCHOBEC 9TUX COQ,I[I/IHCHI/Iﬁ,

MOJMBUHWIOBBIN CHUPT. JuMepusanus W TpUMEpH3aLsl aleTHIICHA.
Peakmmn 3amenieHus: B3aMMOJCHCTBHE alleTHICHA C (POPMAbICTHIOM.
Peakmmu oKuCIeHUS: TOPEHHE.

ukJ10aaKaHbI
XUMHUYCCKUE  CBOMCTBA, OOYCIOBJCHHBIC MPOYHOCTHIO  IUKJIOB.
XiopupoBaHue, CyIb(POOKUCICHHE W HHUTPOBAaHUEC COCTUHCHUN C

YCTOWYUBBIMU IMKJIAMH. Pa3pplB MaJlbIX IMKIOB TMOJ JCHCTBUEM
TaJIOTEHOB, TaJOT€HOBOAOPOAOB U Bomopoa. OKHCICHHE ITUKIOAKaHOB
JI0 IBYXOCHOBHBIX KapOOHOBBIX KHCIIOT.

ApoMaTH4yecKHe YIJIeBoA0POAbI

Omnpenenenne. Kmaccudukanms. 3omepus TroMoioroB OeH307a.
Homenknatypa apomaTH4eCcKUX coeAuHEHUN. XHMMHUYECKHE CBOMCTBa
Oenzona. Peakiuu 3aMelleHMs: TaJlOTEHUPOBaHHE, HUTPOBAHME,
cynb(UpOBaHHe, AaIKWIUPOBaHHE AJIKEHAMH, TaJOT€HOAIKaHAMHU,
CIIUpPTaMH, AalWIMpOBAaHHE TaJOTCHAHTUJIPUAAMU U aHTUIPUAAMU
KapOOHOBBIX KucyioT. [lpaBuna 3amenieHuss B OCH30JILHOM KOJIbIIE.
AKTHBUPYIONINE H JI€3aKTHUBUPYIOIIHNE OPTO- W Tapa-OpUEHTAHTHI,
JIe3aKTUBHUPYIOIINE MeTa-OprueHTaHThl. OKHCIEHIEe TOMOJOTOB OeH307a
10 OCH30IHON U (hTaNeBBIX KUCIOT. [ aloreHIpOBaHNE W HUTPOBAHHE B
60koByto 1enb. [loxydenue ctuporna u3 dtinoensona. [lommctupor.

Paszgen Il.

Paznea II. @yHkuuoHaabHbIe

NMPON3BOHbIE YII1€BOAOPOI0B

Tema 2.1
lanmoreHonpou3BOIHEIC
YTICBOIOPOIOB

Tema 2.2
Kucnopoaconepxkamue
OpTaHHUYECKHE  COCHMHCHUS:

CIUPTHI, (PeHOIBI

Tema 2.3.
Kucnoponconepxamiue
OpPraHUYECKHUE  COCAMHCHHUS:

aAJIbACTUIBI, KETOHBI.

Tema 2.4,
Kucnopoaconepxatue
OpraHUYecKHe  COEAUHEHHUS:

KapOOHOBBIC KHCJIOTHI M WX
MIPOU3BOTHBIC.

Tema 2.5. [Ipupoansie
PaCTUTCIIBHBIE W KUBOTHBIC
JKHAPBI

I'asiorenonpou3BoaAHbIE

Knaccudukanms: mo xapakrepy yriieBOZOPOIHOTO pajuKalia, XapakTepy
rajoreHa, XapakTepy yriepoJHOTO aToMa, ¢ KOTOPHIM CBSI3aH TaJIOTEH.

HonyquHe TaJOr€HOIIPOU3BOAHBIX! TaJIOT€HUPOBAaHUC aJIKaHOB,
AJIKCHOB, QJIKMHOB, aJIKaIUCHOB, AapCEHOB; TIHUAPOraJJOrCHUPOBAHUC
AJIKCHOB, QJIKKWHOB, aJIKaJIUCHOB; 3aMcHa THUAPOKC WIBHOKU TpynIibl

CIIUPTOB Ha TajlOTeH: JEUCTBHE TrajJlOr€HOBOIOPOIHBIX KUCIIOT, XJIOPHIa
dochopa (V), THoHmIXIOpHIA; AelcTBHe xiopuaa (ocdopa (V) Ha
Kap6OHI/IHI)HI)Ie COCIUHCHNA. XHUMHUYECKHe MIpEBpalICHUA B
TaJIOr€HOIIPON3BOHBIX. PeaKI_[I/II/I AJKUIPOBAHUA. FI/II[pOJ'H/I?) MOHO-, 1U-
U TPUTAJIOTICHOIIPOU3BOAHBIX — IMOJYYCHUE COOTBECTCTBECHHO CIIMPTOB,
KapOOHMIIBHBIX COEIMHEHHUM, TaJOTeHAHTHIPHIOB KapOOHOBBIX KHCIIOT
M KapOOHOBBIX KHCJIOT. AMMOHOJIN3 — MOJydeHHe aMHHOB. [lomyueHune
HUTPHIIOB KapOOHOBBIX KHCJIOT, TIPOCTHIX U CIOKHBIX 3(GHUpOB. Peakuunu
JIETHIPOTAIOT€HUPOBAHHS — MIOTyYSHUE ATKEHOB U AJIKUHOB.

Cnuptsl

Knaccupukamuss 1mo  Xapakrtepy — YIICBOAOPOAHOTO  pajuKaia,
KOJIMYECTBY THAPOKCHIIBHBIX TPYII, XapakTepy YIJIEPOJHOTO artoMma, C
KOTOPBIM CBSI3aHA T'MAPOKCHIIbHASI Ipymia (IepBUYHbIC, BTOPUYHBIE U
TpeTHYHbIE CIUPTHI). PanukanbHas ¥ cuCTeMaTHYecKass HOMEHKIATypa
ciuproB. M3omepus. IlodydeHue CHOUPTOB: THApATALUs AJIKEHOB,
BOCCTaHOBJICHHUE KapOOHMIIBHBIX COC/IMHEHUH, THIPOIIHA3
MOHOTaJIOr€HOAJIKAaHOB. XHMMHUECKHE IpeBpalieHus crupToB. Kucible
cBodictBa. 3ameHa OH-rpynmbl Ha  rajgored, AaMUHOTPYIMILY.
BsanmopeiictBue cniMpTroB ¢ MHMHEpPaJbHBIMH M KapOOHOBBIMH
kuciotamMu  (peakuust  otepudukanun). BHyTpuMmonekyisipHas U
MEXXMOJICKYJISIpHast JeTHIpaTaLust OJTHOATOMHBIX CIIAPTOB.
HeruapupoBanne u OKucieHue crnuproB. IlomydeHme KapOOHOBBIX
KHCJIOT OKCOCHHTE30M U3 CHHPTOB. IIpencraBurenn IOBYXaTOMHBIX
(3THNEHTINKOIb, OyTaHANON-1,4) U TPEXaTOMHBIX CITUPTOB (TIHUICPHH).

ITonydenne Oyranawona-1,4 u3 aneTwieHa U GopMaibIerua.




deHoJbl

[omyyerne ¢eHoNMa U3 Kymoina, XJIopOeH307a. XUMHUECKHE CBOHCTBA
¢enoma. CpoiicTBa THAPOKCHIBHOW Tpymmel B (enomax. Kwucmbie
cBoiicTBa enona. CpaBHEHHE KHUCIBIX CBOIMCTB (heHOa, CTUPTOB, BOJEL,
yroupHOW KHCHOTHL. Peakmmm ¢enoma, mpoxomsamue mo OH-rpymme:
peakuuu ¢ KapOOHOBOM KHCIOTOM, aHTHAPHIOM KapOOHOBOW KHCIIOTHI,
raJoreHOBOJOPOIHBIMHM KHCIOTaMH, aMMMAaKOM, CHHpTaMH. BiusHue
THJPOKCUWILHOM IPYMITBl HA peakuuy OEH30JIbHOTO KOJIbIa: HATPOBAHMUE,
cynb(pupoBaHie, OPOMHPOBaHME, AJKHIMPOBAHHE W alWINPOBAHUE B
KOJIBIIO.

AJII)Z[CFHIII)I H KE€TOHBbI

Omnpenenenue. I'oMonorudeckwii psif anbIeTUAOB JKUPHOTO pAja.
HomeHknatypa anpaernioB MO COOTBETCTBYIOIIMM KHCIOTaM |
cUcTeMaTH4yecKas HOMEHKIaTypa. HoMeHkimaTypa  KETOHOB IO
panukanaM u cucremarnyieckast. Mi3omepust KapOOHMIIBHBIX COETUHEHHH.
[TomyyeHne anpAETHAOB M KETOHOB: M3 COOTBETCTBYIOIIMX CHHUPTOB
JETUAPUPOBAHNEM WIH OKHCIIUTEIbHBIM JeTUAPUPOBAHUEM,
THIPOJNM30M TE€MHUHAIBHBIX JUTaJOreHONpou3BoAHBIX. Ilomydenue
KETOHOB AallWIMPOBAaHHEM apoOMaTHYeCKUX COEJUHEHUI. XuMHUYecKHe
CBOMCTBa aNbIETHIOB M KETOHOB. B3aumoneiicTBHe KapOOHMIBHBIX
COCIVHEHUI: C CHUHWIBHOM KHCIOTOW, aMMHAaKOM M HEPBUYHBIMH
aMHHaMH, THAPOKCHIAMIHOM, BOJOPOIOM, rasioreHuaaMu gocgopa (V).
B3anmogeiictBue  anpAErMAOB €O CIHpTaMH —  0Opa3oBaHHE
COOTBETCTBEHHO MOJyaneTanel, aneraneil. OKUCIEHUE aabAETHIO0B 1O
COOTBETCTBYIOIINX KapOOHOBBIX KHCIOT. OTHENbHBIC IPEACTaBHTEIN:
(dbopManbaerua, aleToH, aKpoIeHH.

Kapﬁoﬂomﬂe KHUCJ0THI U MX ITPOU3BOAHBIC

Knaccudukanms KuCIOT: MO XapakTepy YIJIEBOJIOPOJHOIO pPajHKaia,
KOJINYECTBY KapOOKCHUIIBHBIX TpyII. TpHBHANbHAs U CHCTEMaTHYecKas
HOMEHKJaTtypa KucioT. OOmue cnocoObl  IOMyYeHHs  KHUCIOT:
OKHCJICHHEM Tapa(uHOB, CIUPTOB W ajbJEeTHIIOB, OKCOCHHTE30M H3
CIHMPTOB, OMBUICHHEM HUTpUIOB. [lolydyeHHe apoMaTH4ecKHX KHUCIIOT:
OKHCJICHHEM TOMOJIOTOB OeH3ousa. Xumudeckue cBoiicrsa. OOpazoBaHue
coiell KapOOHOBBIX KHCIIOT C METajUlaMH, OKCHUAAaMH, THIPOKCHIAMHU,
aMMHAaKOM.

OO0pa3zoBaHue TrajJOreHOAHTHWAPUAOB TpPU JEHCTBUM HA KHUCJIOTHI
rajJOTeHOBOJOPOIHBIX KHUCIOT WJIM THOHWIXJIOpHAA, a TaKkKe IpHU
THIPONN3Ee TEMUHAIBHBIX TPUTAJIOTC€HONPOM3BOAHBIX. lIpumeHeHue
TAJIOTEHOAHTHAPHUIOB IS IPOBEACHUS pPEaKNWi  alluIMPOBAHHS:
THIIPOJIN3, TIOTyYEHUE CIIOKHBIX 3(HPOB, TOITHBIX M HETIOJHBIX aMHJIOB,
AIMIINPOBAHNE B apOMATHYECKOE KOJIBIIO.

Anruapuasl.  [lomyueHne HarpeBaHHeM KapOOHOBBIX KHCIOT C
BOJIOOTHUMAIOIUMHU cpeAcTBamu. [lodydeHne yKCycCHOro aHrUApHIa U3
alerata HaTpUsl M XJIOPUCTOTO aleTHia B Ja0opaTopuu. XUMHUYECKHe
CBOWcTBa. Peaknuy anunupoBaHUs: B3aUMOJEICTBUE aHTHIPUAOB C
BOJIOH, CIUPTaMH, aMMHAKOM, aMHHaMH, (DEHOJISITOM.

Amupabl.  Ilonydenue — anwiMpoBaHMEM — aMMMaka W aMUHOB
TaJlOTeHAaHTHAPUIAMA ¥ aHTUAPUAAMH  KHCJIOT, JeTuApaTanueit
AMMOHHUMHBIX COJIeH, HENOJHBIM THAPOJIM30M HHUTPHIOB KHCIIOT.
Xumudeckue cBoiicTBa. Jlermapartamus aMuIOB — 0Opa3oBaHUE
HUTPWIOB KapOOHOBBIX KUCIIOT.

Hurpuasbl. IlonyyeHue ankuiMpoOBaHUEM COJIEH CHUHMIIBHOM KHCJIOTBI
rajJloTeHONPOU3BOAHBIMY,  Jeruapatanueil  amMuaoB. XUMHUECKUE
cBoiictBa. OMBUIEHHE HUTPHUJIOB 10 aMHUAOB M KapOOHOBBIX KHCIIOT.
BoccraHoBneHre HUTPUIIOB O NEPBUYHBIX AMUHOB.

Cr0KHbBIE 3¢pupkI. ITonyuenue alWIMPOBAHUEM CIIUPTOB




raJoreHaHruApHIIaMy, aHTHAPHJIAMH, KapOOHOBBIMH  KHCJIOTaMH
(peakmus stepudukamym). XUMAYECKHE CBOMcTBA. Peaknmu rumponmsa
(OMBIICHHE), aMMOHOJH34, THAPOTEHOIN3A.

IIpupoaHbie pacTuTelbHbIe M JKHBOTHbIEe :KHpPbI. Bricmme
KapOOHOBBIE KHCIIOTBI, OCTaTKH KOTOPBIX BXOAAT B COCTaB MOJEKYI
XKHUPOB (CTEapHHOBAas, MaprapHHOBas, NAIBMHUTHHOBAs, OJICHHOBAS,
TUHONEBas, JIMHOJeHOBas). [lepepaborka >kupoB. OMBUICHHE >KHPOB
(monmyveHne MbUIA), THUAPOTEHONM3 (MOJIYyYEHHE BBICIIMX CIUPTOB H
[JIMIEPUHa), aMMOHOJHM3 (TIOJlydeHHWEe aMHAOB BBICHIMX KHCJIOT),
THIpOreHu3anys (MoTyuYeHHe TBEPOTo KHUPA U3 PACTUTENBHBIX )KUPOB).
AKpHIJIOBasi © METAKPUJIOBAsi KMCJIOTHI U UX NPOU3BOAHBIC (CIIOXKHBIC
9¢GUPBI, aMUIbl, HUTPWUJIbI) KaK HMCTOYHUKH ITOJYYECHUS IOJUMEPHBIX
MaTepHaJIOB, IPUMEHIEMBIX B JIETKOH IPOMBIIIICHHOCTH.
JIBYXOCHOBHbIE KHCJOTbI. OOIIHOCTE CBOICTB C OJHOOCHOBHBIMH
KHCJIOTaMH. AJUNUHOBAsE KHUCJIOTA KakK IPEICTABUTENb AUKapOOHOBBIX
KHCIOT, e monmydeHune u3 Oyramuena-1,3 dwepe3 1,4-muximopOyTeH-2,
Janee 4epe3 JUHUTPHI, OKHCICHNEM LUKJIOreKcaHa. Poib aaummHOBOM
KHCJIOTBI B MPOM3BOJACTBE TNoMMaMuaoB. DranmeBble KHUCIOTBI —
MOJy4YeHHE OKUCICHUEM COOTBETCTBYIOIIMX KCHJIOJNOB (OpTO-, mMapa- u
MeTa-nTuMeTHiI0eH30ma). Vcnonp3oBanue TepedTaneBod KUCIOTHI B
NPOM3BOJACTBE  JlaBcaHa.  lcnonb3oBaHue — AnankwiTagatoB B
IIPOU3BOACTBE MOJIMMEPHBIX MAaTCPHUAJIOB.

3.4. Opranuzanus caMOCTOATEIbHOU pabOThl 00yUYaOIIUXCs

CamocrosrenbHas paboTa CTyAeHTa — o0s3aTeNbHasi 4acTh 00pa3oBaTeIbHOIO Ipoliecca,
HampaBJIeHHass Ha  pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY U JIMYHOCTHOMY
caM0o00pa30BaHUIO, Ha IPOEKTUPOBAHHE JalbHEiIIero oO0pa30BaTeNBPHOIO Mapuipyra H
pohecCuOHATBbHON Kapbephl.

CamocrodrenbHas paboTa 00yJaroUIMXcs M0 TUCHUIUIMHE OpraHW30BaHa KaK COBOKYITHOCTb
AyJUTOPHBIX W BHEAYAWTOPHBIX 3aHATHH M paboT, 00ECIEeYMBAIONINX YCIIEIIHOE OCBOCHHE
JUCLUTUIMHBL.

AyauTopHasi caMOCTOsITeIbHasi paboTa OOy4YarOIMIMXCS MO JUCHUIUIMHE BBIMOJIHSAETCS Ha
y4eOHBIX 3aHATHSX [0/ PYKOBOACTBOM IIpPENojAaBaTeNis M IO €ro 3aJaHuio. AyIuTOpHas
camocTosTeNbHas padoTa 00y4Jarmuxcsi BXOAUT B 0011l 00bEM BPEMEHH, OTBEACHHOIO YU€OHBIM
IUITAHOM Ha ayIUTOPHYIO paboTy, ¥ peraaMeHTUPYETCsl pPaCUCaHuEM YUeOHBIX 3aHATHH.

BueayauropHas camocrosiTenbHast pabota oOydaronuxcs — INlaHupyeMasi yueOHasi, Hay4Ho-
UCclieloBaTeIbCKasi, MpakTHyeckass paboTa oOy4yaromIMXcs, BBINOJIHAEMas BO BHEAYAMTOPHOE
BpeMs 10 33aJaHUI0 M TIPU METOJMYECKOM pYKOBOJCTBE IIperojaaBaTensi, HO 0e3 ero
HEMOCPEJCTBEHHOTO yYacTHsl, PACIUCAHUEM YUeOHBIX 3aHATUI HE PErJIaMeHTUPYETCH.

Breaynuropras camocTosTenbHas padoTa 00y4Jaromuxcsl BKIIOYAeT B CeOsl:

- MOJITOTOBKY K JIEKLUSAM, TPAKTHYECKUM U JTa0OPaTOPHBIM 3aHATHSIM, 3a4eTy;

- u3yueHHue yuyeOHbIX TOCOOuii;

- M3yuyeHHE TEOPETHYECKOr0 M IMPAKTHYECKOro MaTepuana MO PEKOMEHJI0BaHHBIM
UCTOYHUKAM;

- MOJITOTOBKA K BBHITIOJTHEHUIO JTAOOPATOPHBIX pabOT M OTYETOB IO HUM;

- MOJITOTOBKA K MIPOMEKYTOUHOM aTTeCTall B TEUCHHE CEMECTPA;

CamocrosarenbHass pabora 0OyyalOIIMXCsl C Y4acTHeM IMpernojaBarens B (GopMe HHOM
KOHTakTHOM paloThl MpeaycMaTpuBaeT TPYIINOBYIO W (WIM) HWHAMBHAyalbHYIO paboTy
00y4aromyMHUCs U BKIIIOYAET B ceOs:

- MPOBE/ICHNE WHIMBHUIYaJIbHBIX W TPYNIOBBIX KOHCYJABTAIMH TI0 OTACIHHBIM
TeMam/pasjiesiaM JTUCIUTIINHBI,

- MIPOBE/ICHUE KOHCYIBTALUHN Tepe]l 3a4ETOM;

- KOHCYJIbTAIlMM [0 OpPTaHM3ALUU  CAMOCTOSITEIBHOIO HM3YyYeHHMS  OTICNBHBIX
pa3zienoB/TeM,  0a30BBIX  MOHATHH  y4yeOHBIX  AMCUMIUIMH  HPOQHIBHOTO/POJCTBEHHOTO
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OakanaBpuata, koropsie (opmupoBanmu OIIK u IIK, B memsx obecneueHUs NMpeeMCTBEHHOCTH
o0OpazoBaHuUs.

3.5. IIpuMeHeHHE 3JIEKTPOHHOTO OOYYEHHMs, TUCTAHIIMOHHBIX O0pPa30BATEIBHBIX
TEXHOJIOTUN

[Ipu peanuzanuu nporpaMMbl y4eOHOM THUCHUIUITMHBI BO3MOXKHO MPUMEHEHHE JIEKTPOHHOTO
00y4YeHUs U JUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHA.

Peanuzanus nporpaMMbl yueOHOM AUCHUIUIMHBI C IPUMEHEHHUEM AJIEKTPOHHOTO 00y4eHus U
JUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOTHIA PETTIAMEHTHPYETCS JEHCTBYIOIIUMHU JIOKAIbHBIMH
aKTaMU YHHUBEpPCUTETA.

[TpuMEHSIOTCS ClIeMyIONIMe Pa3HOBUAHOCTH pPEATU3aIMU [IPOTPaMMbl C HCIOJIb30BAHUEM
20 u JOT.

B anekTpoHHYI0 00pa3oBaTeIbHYIO CPEy, M0 HEOOXOJMMOCTH, MOTYT OBITh MEPEHECEHBI
OT/ICJIbHBIC BUJIbI yICOHOM JIESITEITBHOCTH:

HCI0JIb30BaHE ucnonb3opanme 30 u JOT 00beMm, BKJIIOYEHHE B YUeOHBIH
90 u 10T qac npoiecc
CMEIIaHHOe JIEKIUU 34 B COOTBETCTBHUH c
o0yueHune pacnucanuemMm yueOHBIX
3aHATHI




4.
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PE3YJbTATBI OBYYEHHUA 110 JAUCHUIVIMHE, KPUTEPUM OHEHKH YPOBHSI C®OPMHPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA ONEHUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIIUU(11).
YpoBHH HrToroBoe KoJIM4ecTBO OneHka B Toka3aTean ypoBHs c()OPMHPOBAHHOCTH
chopmupoBaHH 0aJ10B NATHOANTBHOT
OCTH B 100-6amnbHOM cucreme e npodecc
KOMIIeTeHINH(- cucreme 110 pe3yJIbTaTaM . ogeccuo HOHAJIBH
i) 10 pe3ysbTaTam Tekymeii u yHI/IBepcaJIbHOH(-fIX) HAJIBHO | o (bix)
TeKymeii u NPOMEsKyTOUHOI e R ee—
NPOMEKYTOYHOM aTTecTaluu Kommere HIUHU(-i1)
aTTecTaluu HiH
YK-1;
HUJI-YK-1.5.
BBICOKHI OTJIUYHO OO0yyaroiuics:

- MOKAa3bIBACT YCTKUE CHCTEMHBIC 3HAHUS NpaBUIa TEXHUKH OC30MAaCHOCTU MpPHU
BBITIOJTHEHUH XUMUYECKOTO IKCIIEpUMEHTA B Ta0OPaTOPHBIX YCIOBUSIX;

- TIOKAa3bIBAET YETKHE CUCTEMHBIC 3HAHUS KJIACCOB OPraHUYECKUX COCIMHEHHH, UX
cTpoeHHe, GU3NICCKUE U XMMUYCCKUE CBONCTRA.

- JIEMOHCTPUPYET HAaBBIKM BBIITOJIHEHUS CTAaHAAPTHBIX OMepaiuii 1abopaTopHOrO
XUMUYECKOTO SKCIEPUMEHTa [0 MpeajaraéMbiM METOAMKAaM IpPU PELICHUU
MPaKTUYECKUX 3a7a4;

- WCYEPIIBIBAIONIC M JIOTHYECKH CTPOWHO W3jaraeT JOTHKO-METOJ0JIOTUIECKUN
WHCTPYMEHTapHid TIPH BBHIOOPE METOJIOB pa3/elIeHUsl, OYUCTKH W WIACHTU(DUKAITUN
XUMHUYECKHUX COCIMHEHMUI;

- KPUTHYECKHU U CaMOCTOSTEIIHFHO OCYIIIECTBIISIET BEIOOD JTaO0PATOPHONH XUMUIECKOM
MOCYIbl, HAarpeBaTEeNIbHBIX U MEPEMEIIMBAIONINX YCTPOIMCTB Al IPOBEICHUU
XUMHYECKOTO IKCIIEPUMEHTA B JIA0OPATOPHBIX yCIOBHUSIX;

- 7a€T 4YeTKYyI0 OIICHKY TMPOBEJACHHOTO CHHTE3a W KadecTBa IOJYyYEHHOTO
OpPTraHUYECKOTO COCTUHEHUS,

- aHaJTU3HUPYET U OLICHUBAET CBS3b MEXKIY CBOMCTBAMM OPraHUYECKUX COCTUHEHUI
C BO3MOXHOCTBIO MIX HCITOJIb30BAHIS B XUMUUECKON TEXHOJIOTHH,

- JIEMOHCTPHUPYET HABBIKM HAYIHO-TEOPETHYECKOTO IOAXOAAa K PEIICHHWIO 3a]1ad
Mpo(heCCUOHANBHON HANPABICHHOCTH M TPAKTUYECKOTO WX WCIIOJIB30BaHUS B
JaNbHEHIIeH MPoheCCUOHAIBHOM IEATEIbHOCTH.
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MOBBIIIIEHHBINA

XOPOIIO

OO0yyvaromuiics:

- IIOKa3bIBa€T YETKUE CHCTEMHBbIC 3HAHMS IPaBWIAa TEXHUKU O€30IacCHOCTH IIpU
BBIMOJTHEHUN XUMHYECKOTO HKCIEPUMEHTa B JIAOOPATOPHBIX YCIOBHSX, AOMYCKAeT
€IMHUYHbIC HErpyOble OLUINOKY;

- TIOKa3bIBACT YETKHE CHCTEMHBIE 3HAHUS KIIACCOB OPraHMYECKHUX COCAWHEHWH, UX
cTpoeHue, PU3NUECKIEe U XUMHUUECKUE CBOWCTBA, JOIyCKaeT €AUHUYHbIC HerpyObie
OIIHMOKH;.

- JIEMOHCTPUPYET HABBIKM BBINOJIHEHHUSA CTAHAAPTHBIX ONepauuil 1abopaTopHOro
XUMHYECKOTO JKCIEpUMEHTa [0 MpEeAJaraéMblM METOIWKAaM MpH PEIICHUR
IIPaKTUYECKUX 3a]a4;

- MCUEpPNBIBAIONIE U JIOTHYECKH CTPOMHO H3JIaraeT JOTMKO-METO0JIOTHYECKUH
MHCTPYMEHTapUi NpH BbIOOpE METOIOB pa3lesieHHs, OYMCTKH U UACHTH(UKALUH
XUMHUYECKUX COCIMHEHMUI;

- KPUTHYECKH U CAMOCTOSITEIEHO OCYIIECTBIISIET BEIOOP JTa00OPaTOPHON XUMHUYECKOI
MOCYZABI, HArpeBaTENIbHBIX M MEPEMENIMBAIOIINX YCTPOWCTB M TNPOBEICHUH
XUMHAYECKOTO 3KCIIEPUMEHTa B JIAOOPATOPHBIX YCIOBHSIX, IOIMYCKAeT CIUHHYHBIC
HerpyOble OIIMOKY;

- MaéT 4YeTKyl OLEHKY IPOBEACHHOIO CHHTE3a M KadecTBa MOJIy4EHHOTO
OpPraHUYECKOr0 COEANHEHHMS, IOMyCKAeT eAUHUYHbIE HEerpyOble OMINOKN;

- AaHAJIU3HUPYET U OLICHUBAET CBA3b MEKIY CBOMCTBAMM OPraHUYECKUX COCIUHEHUI
€ BO3MOXHOCTBIO UX HCIIOJIb30BAHUS B XHMHUYECKON TEXHOJIOTUU;

- JIEMOHCTPHPYET HABBIKM HAyYHO-TEOPETHYECKOrO MOAXO0Ja K PELICHUI0 3ajad
npodeCCHOHANLHONW HAMpaBIeHHOCTH W TIPAKTHYECKOTO MX UCIOJIL30BaHUS B
JTAIbHEHIIICH MTPO(GECCUOHAIBHOM JIeATEIbHOCTH.
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0a30BEIN

YAOBJIETBOPUTCIIBHO

OO0yyvaromuiics:

- C HETOYHOCTSIMH M3JaraeT 3HaHHWsS W TMPEACTAaBICHHS O TMPABWIAX TEXHHUKH
0e30MacHOCTH MpPH BBIIOJIHEHHMH XUMHYECKOTO SKCIEPUMEHTa B J1a0OpaTOpPHBIX
YCJIOBHSIX;

- C HETOYHOCTSIMH W3JIaraeT 3HAHWs KJIACCOB OPTaHWYECKUX COEAMHEHWH, WX
CTpoeHue, GU3NIECKUE U XUMHUECKUE CBOWCTBA,

- JIEMOHCTPHpPYET (hparMEeHTapHBIC HABHIKU BBITOJIHEHUS CTAHJAPTHBIX OIEparui
1ab0paTOPHOTO XUMUYECKOTO SKCIIEPUMEHTa I10 TPeIaraeMbIM METOIWKaM IPH
pEIIeHNH TPaKTUIEeCKHX 33/1a4;

- UCIIBITBIBACT CepLéSHLIe 3aTPYAHCHUS IIPU BLI60p€ MCTOJOB pa3ACICHUusA, OUUCTKH U
UACHTU()UKAIINYA XUMAYECKIX COCTMHEHU;

- HCOBITHIBACT CEPhE3HBIC 3aTPYAHCHUS MPH BBHIOOpE JTAOOPATOPHON XHMHYECKOH
MoCyabl, HArpe€BaTCIbHLBIX W MNCPEMCIIMBAIOIIUX yCTpOI\/'ICTB AJ1d TIPOBECACHUHN
XUMHYECKOTO SKCIIEPUMEHTA B TAOOPATOPHBIX YCIOBUSX;

- WCTBITBIBACT CEPHhE3HBIE 3aTPyMHEHUS TPH OLEHKH CHHTE3a M KadecTBa
MOJTy4€HHOT'O OPTaHMYECKOTO COCTHHEHYIS,

- OIIMChIBAaTh B 06HH/IX qepTrax CBA3b MECKAY CBOHiCcTBaMU OpTraHNYCCKUX
COETMHEHUH 1 UX UCTIOIH30BAHNEM B XUMUIECKON TEXHOJIOTHH;

- C TPYZIOM JIEMOHCTPHPYET HABBIKM HAyYHO-TEOPETHUECKOTO IMOAX0/1A K PEIICHHIO
3a7a4 Mpo(hecCHOHATBHOM HAPABIEHHOCTH U MPAKTUYECKOTO UX UCIIONB30BAHUS B
JTAIbHEHIIICH MTPO(ECCUOHAIBHOM JIeATEIbHOCTH.
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HU3KHN

HCYOOBJICTBOPUTCIBHO

OO0yyvaromuiics:

- HCIIBITBIBACT CEPHE3HBIC 3aTPYAHEHUS MPU W3JIOKEHWH 3HAHWM NPaBWIa TEXHHKH OC30MACHOCTH TpPHU
BBITIOJIHEHUU XMMHUYECKOTO IKCIIEPUMEHTA B TA0OPATOPHBIX YCIOBHSX;

- HCTIBITHIBACT CEPhE3HBIC 3aTPYAHCHHUS MIPU U3JIOKCHUH 3HAHUI KJIACCOB OPraHMYECKUX COCMHCHUH, X
cTpoeHue, GU3NICCKUE U XUMHUYECKIE CBOWCTBA;

— IEMOHCTPUpPYeT (parMeHTapHbIC HABBIKM BBINOJHCHUS CTAHAAPTHBIX OMNEpaluil J1abopaToOpHOro
XHMHYECKOTO JKCIICPUMEHTa TI0 MpeJlaraéMbiM METOAMKAM IPU PEIICHUM MPAaKTHYSCKUX 3ajad,
JAOITYyCKaeT FPY6I>IG OIINOKHU IpU €ro U3JI0KCHUU Ha 3aHATUAX U B XOJ€ HpOMe)I(yTO'—IHOfI aTTeCTalluu,

— - UCIBITHIBACT CEPhE3HBIC 3aTPYIHCHHS NPH BHIOOPE METOIOB pa3/ieiCHHs, OYUCTKH U WACHTU(PHKAIMH
XMUMHYECKUX COCAMHEHHH, HE BIIaZeeT HEOOXOAUMBIMH IS 3TOTO HABBIKAMH U IPUEMAMHU;

- HCTIBITBIBACT CEPbE3HBIC 3aTPYIHEHHUSI TPU BBIOOPE 1a00paTOPHON XMMUYECKOH MOCY/AbI, HarpeBaTEIbHBIX
U TIEPEeMENIMBAIONINX YCTPOWCTB JJIsI TPOBEACHUM XUMHYECKOTO OSKCIIEPUMEHTa B J1a0OPAaTOPHBIX
YCIIOBUSIX;

- MCHBITBIBACT CEPbE3HBIC 3aTPYAHCHUS NMPU OLCHKH CHHTE3a M KAuyecTBa MOJYYCHHOTO OPTaHUYECKOTro
COCJIHEHUS,

- C TPYJOM JEMOHCTPUPYET CBSI3b MEXITy CBOMCTBAMHU OPTaHUYCCKUX COCTUHECHUI M MX UCIOJIb30BAHUEM
B XUMHUYECKOI TCXHOJIOI'NH,

- C TpPyAOM JEMOHCTPUPYET HAaBBIKM HAy4YHO-TEOPETUYECKOTO IIOAX0Ja K PEMICHUIO
npoeCCHOHANLHOW — HAMpPABICHHOCTH W MPAKTHYECKOrO WX  UCIOJL30BAHUSA B
po(heCCHOHAIBHOMN IEATEIIbHOCTH.

3a1a4
IanbHeNmen

: OIIEHOYHBIE CPEJCTBA JJId TEKYHIETO KOHTPOJII YCHEBAEMOCTH W IPOMEXYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

HpI/I IMPOBCACHUN KOHTPOJIA CaMOCTOSITEILHOMI pa60TBI 06yqa1011114xc;1, TCKYLICTO KOHTPOJIA U HpOMe)KYTO‘lHOﬁ arTeCTalun 110 y‘le6H0fI

muctuminHe «OCHOBBI OpPraHMYECKOW XMMHMH» IPOBEPSIETCSl YPOBEHb CHOPMHUPOBAHHOCTH y OOYHYAIOIIMXCS KOMIIETEHUMH W 3allIaHUPOBAHHBIX
pe3yabTaTOB 00y4EHUS MO AUCHUILIMHE, YKa3aHHbIX B pazjielie 2 HacTOsIEeH MporpaMMBbl.

5.1. @opMbl TEKYLIEro KOHTPOJS YCIEBAEMOCTH, IPUMEPHI TUTIOBBIX 3aaHUMN!
Ne DopMbI TEKYILIETO . dDopMupyemMasi KOMNeTeHIUA
P yut IIpuMepbl THNIOBBIX 3a]aHUI pMHpy :
T KOHTPOJIsI
1 Bompocer  k  3ammre | KoHTposBHEIE BOIPOCHI K 3alUTE JTa00paTOPHBIX paboT YK-1
JaboparopHbix pabot 1o | 1. [IpuBeaute 5 00OIMX NpaBUIT TOBEACHUS B XUMUYECKOH JIA0OOPaTOPHH. NI-YK-1.5

paszneny «TexHuka
0e3omacHOCTH "
OCHOBHBIE npaBuIa

2. UYro cnexyer MpenNpHHSATS,

BO3ropaHus?

3. Uro cienyeT mpeanpuHsITh, €CIU B JIA00paTOpuH pa3omim TepMoMeTp?

€CliIi B J'Ia60paTOpI/II/I BO3HHUK oOd4ar
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Ne DopMBbI TEKYLIEro PS5 T dopmupyemMasi KOMIIEeTEHI U
1 KOHTPOJIsI

pabotel B xumudeckoi | 4. IlpuBenuTe OCHOBHBIC TpaBWiIa JIMYHOW THUTHEHBI TpuU paboTe C

nabopaTopui. XUMHYCCKUMU COSTMHECHUSMHU

OcHoBHblc mTpueMbl u | 5. IlpaBmia TeXHWKH O€30MACHOCTH TpH paboTe cO CTCKISHHOM U

METOIBI paboThI B | ¢apdhopoBoii mocymoii.

naboparopuu 6. llpaBuna pabOTHl C KOHIIGHTPUPOBAHHBIMH KHCJIOTAMH W TBEPABIMHU

OPraHUYeCKON XUMHUK»

mienodamu. [IpaBuina npuroToBieHUs! pacTBOPOB KUCIIOT U LIEJIOYEH.

7. IlpaBuna paboOTHl C JICKTPUYCCKUMH TUINTKaMH. IlepBas momomrs IpH
MOPaXKEHNUHU AIIEKTPUUECKUM TOKOM.

8. [TpaBuna paboTHI ¢ IETKOBOCILUIAMEHSFOITUMUCS KUIKOCTSIMHU.

9. [IpaBuna oOparieHre co CHUPTOBKOM.

10. IIpaBumna pa®oTHI C HIETOYHBIMUA METAJIIIAMH.

11. OcHoBHble mpaBuia pabOThl ¢ TOKCHYHBIMH COCIUHECHUSIMH. Mepbl
0€30I1aCHOCTH U IIepBasi IOMOILb IIPH OTPABJICHHH.

12. Kakue aeiicTBus ciaeyeT NpeanpUHITh PU MONagaHUM B IJa3a MIEI0YH
WJTU KUCTIOTHI?

13. HeoTnoxkHasi HOMOILb MPU 0KOTaX KUCIOTAMH U LIEI0YaMHU.

14. IlepBast nOMOLIb IPU TEPMUUECKUX U XUMUUYECKUX 0KOTaX.

Bonpocet  k  3ammure
J1a00pPaTOPHBIX PaboT 1O

pasneny «XuMHUYEeCKHE
PEaKTUBBI ux
KJIaCCH(UKAIHSI u

CTCIICHDb YUCTOTBI»

KoHTpoJsibHEIE BOITPOCHI K 3aIUTE JTa00paTOPHBIX padboT

1. Yro Takoe TIIOTHOCTH BemecTBa?

2. Kak onpenensitoT MIOTHOCTh >KUJIKUX BELIECTB?

3. Kak minoTHOCTB KHJIKAX BEIIECTB 3aBUCHT OT TEMIIEpaTyphl?

4. Kakoi#t oobeMm Bogsl U H,SO, (0 = 90%; p = 1,8144 r/min) HeoOXoauMo
cMmenath 4To0bl mpurotoBuTh 30 T 45%-Horo pactBopa H,SO,

5. Paccumraiite, CKOIBKO HYXHO B3ATh BOAbl W TBepmod KOH, uToOBI
npurotoBuTh 50 M 25,36 %-noro pacteopa KOH p = 1,240 r/mur.

6. Ompenenuth MacCOBYIO OO a30THOW KHCIOTHI B 10 MomspHOM ee
pacTBope, II0THOCTh KoToporo 1,30 r/m.

VK-1
WJI-VK-15
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Ne DopMBbI TEKYLIEro PS5 T dopmupyemMasi KOMIIEeTEHI U
It KOHTPOJIsI
3 Bonpocst  k  3ammre | KoHTpombHBIE BOIIPOCH K 3alIuTe 1aOOpaTOPHBIX padoT YK-1
naboparopHbix padoT no | 1. Ha pasnuuuu B Kakux CBOMCTBAax COCIMHEHHI OoCHOBaHa meperonka kak | MJ[-YK-1.5
pazzneny «OuncTKa | METOJ pa3/ieNIeHnsl U OYNCTKA BEIIecTB?
TBEPIBIX BemiecTB: | 2. UTo Takoe TemmnepaTypa KUIEHHS U OT 9eT0 OHA 3aBHUCHUT?
MEPEKPUCTAIIIN3ALINS, 3. Kakoii poriecc Ha3bpIBatOT MPOCTOM MEPETOHKOM?
BO3roHka,  acTtpakuus. | 4. C kakoit ckopocTeio mpoBoautTcs Tmieperonka? Korma crenyer ee
Cymika TBEPABIX | 3aKaHYUBATH?
BEIIECTB» 5. Ilo xakuM KpuUTepusM CYIIT O CTEHEHM YHCTOTHI IOJy4YEHHOTO
npenapara?
6. Ha yem ocHOBaH Ipolecc CYIIKA OpPraHMYECKUX pacTBOpUTENEH
HEOpPraHWYECKUMH OocyIIUTesIMU. Kakoe COOTHOIIeHHE MEXKIY OCYLIUTENeM
1 OCYILAIOILIUM PaCTBOPOM.
7. Pasmuume B KaKWX CBOWCTBaX TBEPHABIX BEIIECTB JIEKUT B OCHOBE
NEPEKPUCTAIIN3ALMH KaK METO/Ia OUUCTKH?
8. Ha yem ocHOBaH MeTO/] epPEeKPUCTAILTH3AIINH.
9. Kakast mocyza ucnons3yeTcs U POBEACHUS MEPEKPUCTAIUTH3AIN?
10. Yo Takoe BO3roHKAa, HAa YeM OHA OCHOBAaHa.
11. Yto npoucxoauT Mpu BO3TOHKE.
12. Kakue BelliecTBa MOJABEPIatOTCs BO3rOHKE.
13. Kakas Temmeparypa Ha3bIBaeTCs TEMIEpaTypoll BO3TOHKA W Kak ee
MOXHO PEryJIHpoBaTh?
14. Kak HyXHO HarpeBaTh BEIIECTBO IPH BO3TOHKE, YTOOBI W30ekaTb
3HAYUTEIBHBIX IOTEPD.
15. 7. B uyem mnpeuMyllecTBa BO3TOHKM KaK METOAa OYUCTKH TMepe]
MIepPEeKPUCTAIITN3AINEH ?
5.2.  Kpurepuu, miKaabl OEHUBAHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH
HaumeHoBanue IIKanss
OIIeHOYHOTI'0
B — OlleHUBAHUA
Kputepun ouennBanus
(KOHTPOJILHO-
TG IIaTnoaannLHas
MeponpusATHA) cuerena
Bonpock! K 3amure | Pa00Ta BBINOIHEHA NOMHOCTBIO. HeT ommboK B 10rHyeckux paccykaeHusx. Bo3MOKHO Hanuuue 0JHON HETOYHOCTH 5
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HaumeHnoBanue
IIxansl
OLICHOYHOI 0
OlIeHUBAHMA
cpeacTBa
Kpurepum oneHuBanus
(KOHTPOJILHO-
[aTudasibHas
OLICHOYHOI 0
cucremMa
MepOonpHUATHSA)
1a00paTOPHBIX WM OTIHMCKH, HE SBJISIOIIUECS CIeCTBUEM HEe3HAHUsI WM HEMOHUMaHus ydeOHoro Marepuana. OOyJaromuiics mokasain
pabot MIOJTHBIHA 00BEM 3HAHMI, YMEHUH B OCBOCHUH MPOHICHHBIX TEM M MPUMEHEHHE MX Ha MPAKTHKE.
PaGota BBITTOTHEHA TTOTHOCTHIO, HO OOOCHOBAHMY IIArOB PENICHUs HeIoCcTaTouHo. Jlomymiena ogHa ommbOKa win JBa- 4
TpH HEJOYeTA.
Jlonyiensl 6os1ee 0THOM OIMOKY MK O0Jiee ABYX-TPEX HEJIOUETOB. 3
Pabota BbInonHeHa He MOTHOCTHIO. JlomyIeHbl TpyObIe OINOKH. 2
PaGoTa He BbINONHEHA.
5.3. IIpomexyrouHas aTTecTalys:
dopma dopmupyemMasi KOMIIETEHI U
NMPOMEKYTO Tunosbie KOHTPOJIbHbIE 32JaHUSI U HHbIE MATEPHAJIbI
YHOM JJIS1 IPOBeIeHUs IPOMEKYTOYHOM aTTecTalum:
aTTecTaluu
Bapuanr 1 YVK-1
1 Kakue nelicTBus clieAyeT IPEANPUHATE IIPH MOMAJaHUH B I71a3a MIET0YH WU KUCIOTHI? NJ-YK-1.5
2 Ha yem OCHOBaH NpOLECC CYIIKA OPraHWYECKUX PACTBOPHUTENEH HEOPraHUYECKUMH OCYILIUTEISIMH.
OCYILIHUTEJIEM M OCYIIAIOIINM PACTBOPOM.
3 Uro Ha3bIBaIOT TEMIIEPATYPOH KHIIEHHS BEIIECTBA, KAK OHA MOXeET ObITh MOHMKeHa? Kakue BUIbI MeperoHKu
CBOWCTB pa3eisieMbIX BELICCTB.
3ager B 4  Ha uem ocHOBaH MeTOA NepeKpucTauIn3auy. Kak onpeaesnsroT TeMmnepaTtypy IaBIeHHs] OPraHUIECKUX CYIIY
YCTHOU 5  Kakue xauecTBeHHBIE peaKIIMK Ha JIBOIHYIO cBs3b Bam m3BectHsl? [IpuBennTe npumepsl.
hopme o 6  Ilonmyumre Oyramuen-1,3. ['uapoxnopupoBanue OyraaueHa (mo tumy 1,4).
ouneram 7  TI'mapupoBaHHEM COOTBETCTBYIOIIETO aJIKWHA MTOJYYUTE METHIIOYTaH, KOTOPBIN MMOIBEPTHUTE HUTPOBAHUIO.
8 TlogeiicTByiiTe GPOMOBOIOPOAOM Ha MeTHIIIpoTNeH. [IpaBuino MapKoBHHUKOBA.
9  Tomyuwure 2-metunnente-1 u3 cnupta. Ilonumepuzamnus 3Toro ajaxeHa.
10 Bsgenute cyibdorpynimy B: a) renragexas; 6) OeH3071.
Bapwuanr 2
1 TIlepBas moMoIIb OpU TEPMUUECKUX U XUMHUYECKHX OXKOTax.
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B kaxux ciydas nCIonb3yIOT BOJSHBIE, IIECYaHble U MeTaluTideckue (ciuiasa Byma) 6ann?
Ha 4yem ocHOBaHO pa3lielieHHe CMECH IMyTeM meperoHkd. Kakue BUIbI TIEpEerOHKH MPHMEHSIOT B 3aBUCHMO
BEIIECTB.
Ha yem ocHOBaH MeTon nepekpucTan3anuy. Kak onpenenstor KOTMuecTBO pacTBOPUTENSI HEOOXOIUMOE JITS
Ha yem ocHOBaH MeTon 3kcTpakimu? KakuM TpeOoBaHUAM TOJKEH YAOBICTBOPSITH PACTBOPHUTEID, IPUMEHSIC]
Oxucnure: a) TOIyon (METHIOCH30M); 0) eKaH (KaTaATUTUISCKOS OKUCIICHUE IO KapOOHOBBIX KUCIIOT).
BpomupoBanue: a) n3o00ytana; 6) gpenona (ruapokcuOeH30I1a); B) IPOIIEHA.

C OJHMM W3 HM30MEpPOB alKWHA, COJEPXKAIMIETr0 5 YIJIEepOJHBIX aTOMOB, NMPOBEAHWTE PEAKIUH: a) TUAPA
TUAPOXIIOPUPOBAHUS (2 MOJIS TAIOTCHOBOOPO/IA).

Hcxons 13 HOHaHA, MOJTYYHUTE MEHTAH, 3aTEM U3 HEro — MOHOOPOMOTIPOM3BOTHOE.
[IpoBenuTe aNKUIMPOBaHUE HUTPOOCH30JIA ANKUIOPOMUIOM, TOTYYCHHBIM B II. 9.

Bapuanr 3

IIpaBusna paboThl ¢ KOHIIEHTPUPOBAHHBIMY KHCJIOTaMHU M TBEPJBIMHU LiesouaMu. [IpaBuiia mpuroToBieHus pag
O06o03HaueHne, KBATM(UKAIINS, MPOLEHTHOE COAEPKaHHe OCHOBHOTO XMMHYECKOTO BEHIECTBA, I[BET MapKUp
peaxtuBoB B coorBercTBUM ¢ ['OCT 13867-68

[TomyguTe mpomnanoi-1, KOTOPEIH MpeBpaTUTe B KAPOOHMIIEHOE COeTNHEHHE.

Iomyuute 13 3Tanans U cuHwibHON KucnoTsl (HCN) mponeHoByro KUCIOTY, 3aTeM €€ aMUJl U TIOJIMMEp Ha er
W3 Tpuonearta rimnepruHa NOIy49uTe MBLIO.

[lonyuyute XJIOPUCTBIA MPOMUOHWI, KOTOPHIM MOACUCTBYHTE Ha NpomnuoHaT HaTpus. Kak HaszpiBaroTcs
XJIOPUCTOTO MPOIMOHMTA?

[Monyunte penon (ruapoKCHOSH30IT) M UCTIONB3YHTE ero JJisi cCuHTe3a qudeHuIoBoro 3¢upa.

[TomyunTe TpeT-OyTHIXJIOPUI M3 COOTBETCTBYIOILErO aJikeHa. B3anMopeicTBue 3TOTO TajoreHoankaHa: a)
Ha3bIBAIOTCS 3TH PEAKLIUU C TalOr€HOAIKaHOM?

Hcxonsa u3 6en3ona nomyunre (enon (ruapoxcudenson). IIpoBeante peakuuu anuiaupoBaHus GeHosa B KO
pas3Inuus IpHU NPOBEACHUH ATUX PEAKLINN?

ITonyurTe MaIOHOBYIO (IPONIAHANOBYIO) KHCIOTY M3 COOTBETCTBYIOLIETO AUHUTPHIIA, & 1aJIee — TIOJIHBIN 3T

CTH OT CBOMCTB PasacisieMbIX

| IEPEKPUCTAIUIN3AIINN ?
MBI J1sT OKCTPaKIIAN?

Tarui; 0) THIPUPOBAHUS, B)

5.4 Kputepuu, mKaiabl OIECHUBAHUS TPOMEKYTOYHOM aTTeCTAllMN y4eOHON AUCITUTUTMHBI/MOTYJIS:

®opma

NPOMEKYTOTHOM

aTTecTaluu

HaunMeHoBanue
OIIEHOYHOI'0

cpencTBa

IMIxanbl oeHUBAHUA

Kputepun onennBanus

IIaTnoaanLHag cHCTEMA
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3ader: yCTHBIN Ompoc

OOyvaromuiicss 3HAaeT OCHOBHBIE OIPENENICHUs, IIOCIEOBAaTeIeH B W3JOXKEHHH MaTepuaia, 3a4TEHO
JIEMOHCTpHUpYET 0a30BbIE 3HAHWS IUCITUILIMHBI, BIaJeeT HEOOXOJUMBIMH YMEHHUAMU W HABBIKAMU TIPH

BBITIOJIHCHUHY MTPAKTUYECKUX 3aaHHM.

OOyyaroIuiicss He 3HACT OCHOBHBIX OIPEACICHHIA, HEIMOCICAOBATEIICH M COWBYMB B U3JIOXKCHHH HE 3a4TEHO

MarepHuaia, He 00JagaeT onpeaeICcHHONH CHCTEMOH 3HAHUH M0 TUCITUIUIMHE, HE B TIOJHOM Mepe BIIaneeT
HEOOXOJMMBIMU YMEHISIMH W HABBIKAMH TPH BHITIOJTHEHNN MPAKTUIECKUX 3aJJaHHHN.
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5.5 Cucrema OLOCHUBAHMA PC3YJIbTATOB TCKYIICTO KOHTPOJIA U HpOMC)KYTO‘IHOfI aTTCCTallhuu.

OneHka o JUCLUIUIMHE BBICTABIISAETCS 00ydarouieMycs ¢ y4€TOM pe3yJIbTaTOB TeKYIIeH U
IIPOMEKYTOUHOM aTTECTALUU.

dopMa KOHTPOJIsI 100-6anibHas cucremMa I[IaTu6aNIbLHAS cCHCTEMA

Tekymuii KOHTPOJIb:

- OIpocC 3a4TEHO/HE 3aYTCHO

IIpoMexyTouHas arrecTanys 3a4€T 3a4TeHO/HE 3aYTEHO
HToro 3a nucuumiuny

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanus mporpamMmbl [IpeayCMaTpUBAcT HCIOJB30BaHHE B Ipoliecce OOydeHHUs
CIIEAYIONIMX 00pa30BaTEeIbHBIX TEXHOJOTHA:

- pOOJIeMHAST JICKITHUS;

- IPYIIIOBbIC ¥ HHINBUIYaTbHbIC TUCKYCCHHU;

- NpernoaBaHue AUCIUIUIMHBI HA OCHOBE PE3y/IbTaTOB HAYYHBIX UCCIICI0BAHMIMA

- MOUCK ¥ 00paboTKa HH(OPMAIIUHU C UCTIOIB30BaHUEM CeTH MHTEepHET;

- AUCTAHIIUOHHBIC O6pa3OBaTeJII>HI>Ie TEXHOJIOTHH,

- WCTIOJIb30BAHUE HA JICKIIMOHHBIX 3aHATHSX BHICOMATEPUAIIOB M HATJISITHBIX TIOCOOHI

7. INPAKTHYECKASA MIOATI'OTOBKA

[IpakTudeckast IOATOTOBKA B paMKax y4eOHOW TUCIUIUIMHBI PeaTnu3yeTcs Mpu MPOBEICHUH,
mabopaTopHbIX padoT, TPEeayCMAaTPUBAIONIMX Y4YacTHE OOYdJaloONIMXCS B  BBIMOJIHCHUH
OTAEIBHBIX AJIEMEHTOB Pa0O0T, CBSI3aHHBIX C OyayIiei mpodecCuoHaTbHON e TeNbHOCTRIO.

8. OPTAHU3AIIUA OBPA3OBATEJIBHOI'O MPOLHECCA UJIA JMLI C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMHU 310POBbAA

[Ipu oO0y4yeHuM mHUI] € OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0pOBbsi M HHBaJIH/IOB
UCIIOJIB3YIOTCSl MOAXO/bI, CIHOCOOCTBYIOLIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTENbHON Cpebl:
TEXHOJOTUH Au(QepeHIrnanud 1 UHIUBUIYaIbHOrO O0y4YeHHs, TPUMEHEHNE COOTBETCTBYIOIIMX
METOAMK MO0 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEJICTB JUCTAHLMOHHOTO OOIICHUS,
IIPOBE/ICHUE JOMOJHUTENBHBIX WHIMBUAYAIbHBIX KOHCYJIbTAUMN M0 M3y4a€MBIM TEOPETHYECKUM
BOIIPOCAM M IPAKTUYECKUM 3aHATHUAM, OKAa3aHUE IOMOIIU IPU IMOATOTOBKE K IPOMEKYTOUHOU
aTTeCTalUN.

IIpu HeoOXxoauMocTu pabodas mporpaMMa JAMCHUUIUIMHBI MOXET OBITh aJlaTHPOBAaHA JJIs
obecrnieueHns 00pa30BaTEIHLHOTO MpoIlecca JUIAaM ¢ OTPaHMYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbS, B
TOM YHCJIe JUI AUCTAaHIIMOHHOTO O0YYEHHSI.

Y4eOHble W KOHTPOJBHO-U3MEPUTENIbHbIE MaTepuaabl MPEACTaBIAIOTCS B (dopMax,
JOCTYIHBIX JUISI U3YYEHUS CTYJIEHTaMU C OCOOBIMH 00pa30BaTeIbHBIMU MOTPEOHOCTSAMHU C YUYETOM
HO30JIOTUYECKUX TPYII UHBAIUAOB!




21

JUis TOArOTOBKM K OTBETY Ha IMPAKTUYECKOM 3aHATUHU, CTYIEHTaM C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3J0POBBSI CPEIHEE BPEMsI YBEINYMBACTCS 110 CPABHEHUIO CO CPEIHUM BPEMEHEM
MOJTOTOBKH OOBIYHOTO CTY/ICHTA.

JUId CTYyIEHTOB € WHBAJIMAHOCTBIO WJIM C OIPAHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBbS
dopma mpoBemeHHUS TEKyIIeH M TNPOMEXKYTOUHOH aTTECTalliM YCTAHABJIMBACTCS C Y4YETOM
UH/MBUYAJIbHBIX TICUXO(U3UYECKHX 0COOEHHOCTEH (YCTHO, MMCBbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITbIOTEpE, B POPME TECTUPOBAHUS H T.I1.).

IIpoMexyTouHas arrecTanus 10 AMCLUIIIMHE MOXET IPOBOAUTHCA B HECKOJIBKO JTaIlOB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYEHHUS OTIENbHBIX TEM IUCUUIUIMHBL [lpm
HEOOXOMMOCTH CTYIEHTY IPEIOCTaBIIAETCS JAONOJHUTEIbHOE BpeMsl AJIsl MOAIOTOBKM OTBETA Ha
3a4eTe WM IK3aMEHE.

JUid OoCylIecTBICHHsT NPOLEAYP TEKYLIEro KOHTPOJSA YCIEBAEMOCTH M MPOMEXKYTOYHOU
aTTecTaluyd OOYYAIOUINXCSA CO3JAIOTCS, NP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
aJalTUPOBAHHbIE IS JIUL C OTPAHUYEHHBIMHA BO3MOXHOCTSIMHU 3/10POBbsI U MIO3BOJISIOLIUE OLIEHUTh
JOCTUKEHUE MMM 3alUIAaHMPOBAHHBIX B OCHOBHOH 0Opa30BaTeNbHOM NporpamMme pe3yibTaToB
o0y4yeHHsI U YpPOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBJIEHHBIX B 00pa3oBaTeIbHOMN
porpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapaKkTeprucTUKa MaTepHATHLHO-TEXHHYECKOTO O0ECTIeUeHUs TUCIMILUIMHBI COCTABIISCTCS B
cootBeTcTBUU ¢ TpeboBanusimu GI'OC BO.

MaTepI/IaHBHO'TCXHI/ILIGCKOC obecrieyeHne JUCHUIIIMHBL IIPpH O6y‘leHI/II/I C HUCIIOJIB30BaAHUEM
TPAAULUOHHBIX TEXHOJIOTHI O6y‘-IeHI/I$I.

Ne 1 HaumeHOBaHME YUeOHBIX
ayJIUTOpHUii, 1abopaTopuii,
MAacTepCKHX, OMeLeH Uil

NpeIHA3HAYEHHBIX 1A
NMPAKTHYECKOIH MOAT0TOBKHU

OcHaneHHOCTh Y4eOHBIX ayIMTOPHIi, JJa0opaTopuii, MACTEPCKHUX,
TOMelleHUi MpeIHa3HAYeHHbIX /U1 MPAKTHYeCKOI MOATOTOBKH

115035, r. MockBa, yJi. CanoBHu4eckas, a. 35

- yueOHas aynuropusiNe 462 s
IIPOBEICHMUS 3aHATUI
CEMHUHApPCKOTO THUIIA, TPYIIOBHIX
Y MHJIUBUYaJIbHBIX
KOHCYJIbTALH/, TEKYLIETO
KOHTPOJISL U IPOMEKYTOUHON

115 mocajo4YHbIX MECT, KOMILICKT yueOHOH MeOenu, MenoBas J0CKa,
TEXHUYECKUE CPEJICTBA OOYYEHHWs, CITyXKallue IS MPeJOCTaBICHHS
nH(MOpMAITUH ayAUTOPUH: 3KpaH HACTEHHBIN, TIPOEKTOP.

aTTecTaluu
- yuyeOHast aymutopusi Ne 755 - | Xumuueckue maboparopun  KadeApbl  OpPraHUYECKOW  XHUMHH,
naboparopusi sl TPOBEJEHHS | 00OPY/JIOBaHHBIC BHITSDKHON BEHTWIISANUEH, Ta00pATOPHBIMU CTOJIAMHU
3aHATHA CEMHHAPCKOTO THUMA, | HA 14 TMOCaj04YHBIX MECT C TMOJABEASHHBIM  BOJIONPOBOJIOM U
TPYNIIOBBIX M HMHIUBHIYaJbHBIX | PO3ETKaMH 3JIEKTPONUTAHUS, MeJIoBas gocka. JlaboparopHble CTEHADI,
KOHCYJIbTallNH, TeKyliero | Habop CTEKISHHOHN J1abOpaTOPHOH MOCYABI, HA0Op PEaKTHBOB IS
KOHTPOJII W  TIPOMEXKYTOYHOH | IPOBENEHUS 9KCIIEPUMEHTATBHBIX pabor. O6opynoBanue:
aTTecTaluuu HarpeBarelbHble TPUOOpHl  (KOJIOOHArpeBaTeny, 3JIEKTPOIUINTKH),
BECHI nabopaTopHbIe, XOJIOAWIBHUK, ropsye-BO3AyIIHBIIA
CTepPHIIU3aTOp,  POTALMOHHBIA  HWCIAPHTENh,  YIBTPOTEPMOCTAT,
TEpPMOCTAT.

119071, r. MockBa, yia. Manas Kanysxkcekas, .1, crp. 2

- TIOMEIIEHUE JIS
CaMOCTOSITEITEHOM paboThI
CTYZICHTOB, ayauTopus 1217

AynuTopusi KOMIIBIOTEPHBIN Kiacc

30 mocagoIHBIX MECT, OCHAIICHHBIX YICOHOH MeOCIbIO ’
MEPCOHANTEHBIME KOMIBIOTEPAMU C IOCTYIIOM B MHTEPHET
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3)AutoCAD 2020
4)3ds Max 2020

5) Maya 2019

10)WinRAR 5.91

6) KOMITAC-3D 18.1

1)Windows 10 Pro x64

2)Microsoft office 2019

7)Visual Studio Pro 2019
8)Adobe Acrobat Reader DC

9)1C: Ilpennpusrue 8 (8.3.15.1830) (kueHT)

10)Kaspersky Endpoint Security 11.6.0.394

11)UurepHer-6pay3ep Google Chrome

MatepuanbHO-TEXHUUYECKOE oOecreyeHne Yy4yeOHONW JUCUUIUIMHBI IpU  OOYYEeHHUU C
UCIIOJIb30BAaHUEM 3JIEKTPOHHOIO 00YUYEeHHS U IUCTAHLMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH.

Heo0xogumoe o0opyaoBanue

IMapameTpsl

Texnuveckue Tpe0OBaHUSA

[TepcoHanbHBINA KOMITBIOTED/
HOYTOYK/TUTaHIIET,

Kamepa,

MUKpPOQOH,

JUHAMUKH,

JocTyn B ceTh MHTEpHET

Beb6-0pay3ep

Bepcust nporpaMmMHOT0 00ecriedeHns: He HIDKE:
Chrome 72, Opera 59, Firefox 66, Edge 79,
SAunnexkc.bpayzep 19.3

OrneparimoHHas CucTeMa

Bepcust nporpaMMHOT0 00ecriedeHns: He HIDKE:
Windows 7, macOS 10.12 «Sierra», Linux

Beb-kamepa

640x480, 15 xagpos/c

Muxkpodon

JIr000#

JuHaMuKH (KOJOHKU WIIN
HayITHUKH)

JIFO0BIE

Certb (WHTEpHET)

IloctostHHAst ckopocTh He MeHee 192 kbut/c

TexHonornueckoe oOeCIeueHUe pcajm3anuun HpOFpaMMLI/MO,Z[yJI}I OCYHICCTBIIACTCA C
HCITIOJIB30BaHHUEM OJICMCHTOB 3H€KTpOHHOI>'I

YHHMBEpPCUTETA.

nH()OPMAITMOHHO-00PA30BATENHPHOM  CPEIIbI
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10.  YYEBHO-METOJMYECKOE U HTH®OOPMAIIMOHHOE OBECNNEYEHUE YUYEFHOM JJUCIIUILIAHBI

B](lll HU31aHUA Az[pec caiita DBC KoJimuecTrBo
Ne (yueOHMK, Tox HJIF JIEKTPOHHOI0 pecypca JK3EMILIAPOB B
n/n ABTOP(b1) s S?IH, MII n AR H3IAHHSA (3an0ﬂm1en?c;l ons ufdar)t’tl:ﬁ 6 6H6JIH0TI::Ke
Ap.) 971EKMPOHHOM 8U0e) Yuupepcurera
10.1 OcHoBHas TUTEpATYpPa, B TOM YHCIIE AIEKTPOHHBIC N3IaHUS
1 3akyckuH C.I'., OCHOBBI 3KCIIEpUMEHTA YyebHoe M.: MI'YIT 2012 15
Kpaxuna H.b., nocobue
Momnceena JI.B.,
Penun AT
2 A.A. Tletpos, Opranuyeckasi XUMHs Y4eOHuK 115t M.: AnpsiaC 2002 100
X.B. banbsh, BY30B
A.T. Tpomienko
3 A.H. ApTremeHko Oprannyeckas XUMHAS YueOnuk mis | M.: Beiciras mkomna 1987 4
BY30B
4 0.9. T'unzoypr, [lpakTikymM ™0 OpraHUYECKON yiI M.: Beicmas mikosna 1989 10
A.A. IleTpos XUMUU
10.2 [lomonHUTeNbHAS TUTEPATypa, B TOM YHCIIE SJIEKTPOHHbBIE H3/IaHUs
1 Crenun B./1. Texnuka nabopaToOpHOTO YuebHOE M.: Xumus 1999 10
9KCHEPUMEHTA B XMMHUHU nocoOue
2 INapn /Ix., T'ocHu | IlpakTHKyM 10 OpraHMYECKOH VYuebHoe M. X 1993 5
., Poymnu A. XHMHUHU nocobue
3 | Hoxapckuit A.®., | [IpakTuKyM T0 OpraHUYeCKOn VYueOHuK PocroB-na-/lony 2009 https://znanium.com/catalog/prod -
I'yneBckass  A.B., | xumun N3nparensctBo FODY uct/556021
51610 0.B,,
Ozepsrckuii B.A.
10.3 MeToauueckue MaTepraisl (yKa3aHwsl, pPEKOMEHIAINH 110 OCBOCHHIO TUCIUILIHHBI aBTopoB PI'Y um. A. H. Kockirnna)
1 Kyznenos /1.H. VYuebnoe nocobue «BBeneHue B VYuebnoe M.: PT'V um. A. H. 2022 JlokaneHas ceTb yHHBEpCUTETA 15
Kapasaesa E.b. TEXHUKY XUMUYECKOTO nocobue Koceiruna
OKCIepuMeHTa. Koncnekr
JISKIUID)
2 C.I'. .3akyckuH, Opranuueckasi XuMus yiI M.: MI'YAT 2010 5
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A.T'. .Penun,
1 .H. brrakoga,
JI.B. Momuceesa.

Kyznenos /1.H. VYuebnoe M.: PT'Y um. A. H. 2022 JlokanpHas ceTb yHUBEpCUTETA 15
VYuebnoe nmocobue «BBenenue B
Kapagaesa E.b. rocooue Kocriruna
TEXHHUKY XUMUYECKOTO
JKcmepuMeHTa. JlabopaTopHbIi
MPAKTHKYM»
A.l'. Penun, Metoauueckue  yKazaHusS K VII M.: MI'VIT 2009 5
JI.B. Mouceega, nabopaTopHOMY HPAKTUKYMY TIO
H.b. Kpaxuna OpraHN4eCcKON XUMUU
B.U. 3BonuHCcku#, | MeTtoandyeckne — yKazaHus K MY M.: MI'TY um. A.H. 1999 5

K.U. KoGpakos,
B.K. Kopoznes.

caMoCTOSITeIbHON paboTe 1o
Kypcy "Oprannyeckas xumus'"

Koceirnna
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11. NHO®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O TIPOLHECCA

11.1 Pecypchl 31eKTpOHHON OHOMMOTEKH, HMH(POPMAITMOHHO-CIPABOYHBIE CHCTEMBI H
npodeccuoHabHbIC 0a3bl TaHHBIX:

Hupopmayus 06 ucnoavsyemuvix pecypcax cocmaeisemcs 8 coomeemcemeuu ¢ Ilpunoscenuem 3 x
OllolIl BO.

Ne i | DnexkTpoHHbIE yueOHbIE U3TaHUSL, HIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI

1. 9BC «Jlanpy» http://www.e.lanbook.com/

2. «Znanium.comy Hay4dHO-u3aaTeabCKOro HeHTpa «Mudpa-M» http://znanium.com/
3. Dnexrponnsie m3nanus «PI'Y um. A.H. Koceirnna» Ha miargopme DbC «Znanium.com»»
http://znanium.com/

HpO(i)eCCI/IOHaJ'IBHHe 0a3nl JaHHBIX, I/IH(I)OpMaI_[I/IOHHBIC CIIpaBOYHBIC CUCTCMbI

1. MexnyHnaponHas yHuUBepcanbHas pedepatuBHas 0asza manaeix Web of  Science
http://webofknowledge.com/

2. MexnynaponHas  yHuBepcalbHas — pedeparuBHas  0a3a  JaHHBIX Scopus
https://www.scopus.com

basa manusix Organic Syntheses: http://www.orgsyn.org/

baza nannpix ChemSynthesis: http://www.chemsynthesis.com/

US Patent and Trademark Office (USPTO) http://patft.uspto.gov/

o0~ w

BioMed Central http://www.biomedcentral.com

Iepeuenv  ucnoabzyemo20 NPOSPAMMHO20 0OeCneueHUss ¢ PeKGUUMAMU HOOMBEPIHCOAIOUUX
00KyMeHmos cocmasasiemcsi 6 coomsememsuu ¢ Ipunoscenuem Ne 2 k OIIOII BO.

Ne nn | HammenoBanue JIMIICH3UOHHOTIO PexBu3uTHI MNOATBEPKIAOIIECTO

NMPOrpaMMHOI0 00ecneYeHust JTOKYMEHTA

1. Windows 10 Pro, MS Office 2019 koHTpakT Ne  18-DA-44-19 ot
20.05.2019

2. CoreDRAW Graphics Suite 2018 KOHTpakT Ne  18-DA-44-19 ot
20.05.2019

3. Adobe Creative Cloud 2018 all Apps | koatpakr Ne  18-DA-44-19  or
(Photoshop, Lightroom, Illustrator, InDesign, | 20.05.2019

XD, Premiere Pro, Acrobat Pro, Lightroom
Classic, Bridge, Spark, Media Encoder, InCopy,
Story Plus, Muse u nip.)

JIUCT VYYETA OBHOBJIEHUM PABOYEM TIIPOTPAMMBI YUYEBHOM
JTUCHUIIIMHBI/MO1Y JISI

B pabouyto mporpammy yueOHOIN AMCHUIUIMHBI/MOJTY ISl BHECEHBI N3MEHEHHsI/OOHOBIICHUS U
YTBEpPXKACHBI Ha 3acelaHuu Kadeapol:

Ne mnn

ToJ
00OHOBJICHUSA
PIIJT

XapakTep H3MeHeHUi1/00HOBIeHUI
¢ YKa3aHHMeM pasjeJia

HOMeEp NMPOTOKOJIA
M 1aTa 3aceJaHus
kadeapsl



http://www.e.lanbook.com/
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