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1. OBIIUE CBEJEHUSA

YyeOnas qucnumuinHa «Opranndeckas XUMUS H3y4aeTcs B TPETHEM CEMECTpeE.
KypcoBas paborta/KypcoBoii mpoeKT —He peaycCMOTPEH

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

VYuebnast qucuuruinaa «OpraHudecKast XuMUs SBISIETCS (PaKyIbTaTUBHOW JUCIUIUINHON.
Pesynprathl 00ydyeHus 1O y4eOHOW IUCLUIUIMHE, MCIOJB3YIOTCA IMPU HM3YYEHUHU CIEAYIOLIMX
JUCIUIUINH!

— TexkcTuipHOE MaTepuaoBEICHNE

— MeTonb! U cpelicTBa UCCIIeqOBaHUN

PesynbraTel OCBOEHHS y4eOHOW AMCUMIUIMHBI B JajbHEUIIEM OyAyT HCIOJIb30BaHBI IPH

IIPOXOKJICHUH IPOU3BOJICTBEHHOM NMPAKTUKK U BBIITOJHEHUH BBITYCKHON KBaTU()UKALMOHHON padOoThI.

2. HEJIN U INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA 110 JUCHUIIJINHE

LenssMu ocBOEHUS AUCHUIUIMHBL «Oprannyeckas XUMHUs» SBISIIOTCA:

— U3Y4YCHHME HOPM U TPaBWJI TEXHUKA OE30MaCHOCTH TMPU BBIMOJHEHUH XHUMHYECKOTO
IKCIIEPUMEHTA B J1a00PATOPHBIX YCIOBHSIX;

— M3y4YCHHE KIACCOB OPraHMYECKUX COCIMHEHUH, UX CTpoeHHe, (PUu3nMveckrue M XUMHUYECKUe
CBOICTBA,

— (QopmupoBaHUEe HABBIKOB BHITIOJHEHUS CTAHAPTHBIX OTEpaIUi JIA00PATOPHOTO XUMHUIECKOTO
SKCIEPUMEHTA T10 TIPeJIaraéMbIM METOIMKAM MPU PEIICHUU IPAKTUYECKUX 33]1a4;

— npuoOpeTeHre HaBBIKOB I'PAaMOTHOTO BHIOOpPAa M IMPAKTUYECKOT'O HCIIOJIb30BAHUS METO/IOB
pa3enenHrs, OYUCTKU U UICHTU(DUKALIUYA XUMHUECKUX COSTMHEHUN;

— TOpUOOpPETeHHE HABBIKOB TPaMOTHOTO BBIOOpa W  TPAKTUYECKOTO  HCIOJIH30BAHUSA
71a00paTOPHON XMMUYECKOM TOCY/IbI, HATPEBATEIBHBIX U MEPEMEIINBAIOIINX YCTPOUCTB;

— mnpuoOpeTeHre HaBBHIKOB TPaMOTHOTO OIICHUBAaHUS MPOBEIECHHOTO CHHTE3a M KadecTBa
MOJTYYEHHOTO OPTaHUYECKOTO COCTMHEHUS;

— mnpuoOpeTeHne HaBBHIKOB TPaMOTHOTO aHaiW3a W OICHKH CBA3M MEXIy CBOWCTBaMHU
OpPraHUYECKUX COEIMHEHUM C BO3MOYKHOCTBIO X UCIOJIb30BAHUS B XUMUYECKON TEXHOJIOTHH;

— ¢GopMHpOBaHHE HABBIKOB  HAYYHO-TEOPETHMUECKOTO TIMOJAXO0Ja K  PEIICHUI0  3ajad
NpopEeCCHOHANIBHOW  HAMpPaBJICHHOCTH M MPAKTUYECKOrO0 WX HCIOJb30BaHUS B JaJIbHEHIIEH
npodeccroHaNbHON 1eSATENbHOCTH;

— ¢opMupoBaHue y OOYYAONIMXCS  KOMIIETEHIIUM, YCTAaHOBJICHHBIX 00pa3oBaTelbHON
nporpammoii B cootBetcTBuu ¢ @I'OC BO 1o gaHHOM TUCHUTUTHHE;

PesynpTarom o00yueHHs MO Yy4eOHOH IUCIUIUIMHE SIBISIETCS OBJIAJCHUE OOYYarOIIUMUCS
3HAHUSIMHA, YMEHHUSIMH, HABBIKAMH H  OMNBITOM JEATEIbHOCTH, XapaKTePU3YIOIIUMH IPOIECC
dbopMUpOBaHHS KOMIETCHIUUNA U OOECTeUMBAIONIMMHU JOCTHKEHUE TUIAHUPYEMBIX Pe3ylIbTaToOB
OCBOCHHS yUeOHOM TUCIUTUIUHBEI.

2.1. ®opmupyemble  KOMIETEHLHMH, WHIAKATOPHl  JIOCTHXKCHUS  KOMIIETEHIIUM,
COOTHECEHHBIE C TUTAHUPYEMBIMHU Pe3yJIbTaTaMUi O0YUYCHHSI 110 JUCIIUTLINHE

Kon u HaumMeHOBaHMe
Kon u HaumMeHoBaHHe Ilnanupyemble pe3yJbTaThl 00y4eHUsI
HHIUKATOPA

KOMIICTCHIMH Mo TMCIMIIJIMHE
JOCTHKCHHUHA KOMIIECTCHIITNH




Koa n HaumeHoBaHMe

Koa n HaumeHoBaHMe

Inanupyemblie pe3yJibTaThl 00y4eHUS

HHIMKATOpA
KOMIIeTeHIIUH 110 AUCHHILINHE
JOCTHKEHHS] KOMIIETEHIMHU
YK-1 Cnocoben | UJI-YK-1.5 — I'pamMOTHO HCHONB3yeT MpaBUia TEXHHUKH
OCYIICCTBIIATH ITOMCK, [TocnenoBarenbHOE peLICHAS Oe3omacHOCTH npu BBIIIOJTHCHUN
KPUTHYECKHH aHamu3 u | 33139, BbIpaboTKa XUMHUYECKOTO JKCIIEPUMEHTA B
CHUHTE3 uHpopMaruy, | KOHKPETHBIX /ITOPUTMOB 1 71a00paTOPHBIX YCIOBUSX;
TPMCTTL  CHOTEMESIE | L e xoWGHRa, | | cxansapmints. onepauil. naapatopono
MOAXO04  UIL  pelIeHus
IIOCTABICHHBIX 33944 NEPEKIIOYCHNC MCKIY XAMHYECKOTO SKCIIEPUMEHTA o
3azaqamy,  IHPOCIICKUBAHNC IpeaIaracMblM METOIMKAM IIPU PELICHUU
MMPUYIUHHO-CJIICACTBCHHBIX NPaKTUYECKUX 3a1a4,
CBSI3CH,  CBS3AHHOCTH M | — [IpuMeHSIeT  JIOTMKO-METOJOJIOr HUeCKUi
HEJIOCTHOCTH  JIOTHYCCKUX WHCTPYMEHTApHi TpH BEIOOpE METOAOB
onepanui 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 Pa3JielieHHe U OYUCTKA
XMMHYECKHX BEUIECTB IIPH TIPOBEICHUU
XHMHYECKOT0 KCIICPUMEHTA;

I'paMOTHO uCIHOJB3yeT HABBIKM HAy4dHO-
TEOPETUYECKOTO TMOAX0/a K PEIICHHIO
3a1a4 npodecCHOHANTBEHON
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 —

2

3.e. 72 gac.

3.1. Crpykrypa yueOHOU JUCHUILTAHBI JJI 00yUYarOIINXCs IO BUIaM 3aHSITHI
CTpyKTypa ¥ 00beM JUCHUILINHBI
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yac o0yuaroerocs, 4ac
= ]
g o ] = = = 5 g
O0beM IUCIUIIHHBI 5 = g g 22 | € g e 2 R
10 ceMecTpam = o g g T S= | g4 - S =
= s & Sy Ef |28 |3yS EsE 2 g
s 5 E = == | 3= |2 |S§8§E:: | 55
g @5 S = = =Ty T B S ES ¥ 8 = 25
= = = 2w e ® 2 g S S S YO8 = = 9
gaEL g Z 22| €5 2535858 $cey 2¢
= a = E S ES | EEFIRRPSS RS S EE
3 cemecTp 3a4eT 72 18 18 36
Bcero: 3a4ueT 72 18 18 36




3

3.2. Crpykrypa yueOHON JUCIUTIIMHBI I O0yJarOIIMXCsl TI0 pas3jiesiaM U TeMaM JUCITUTUTHHBI:

IInanupyemsble Bujbl yue0Hol padoThI
(KOHTpO/IHPYEMbIe) KonraktHas pa6ora
PE3YILTATHL OCBOCHHSE 3 = Buaebl u q)gprl KOHTPOJIbHBIX
Ko(bI) GpopMUpyeMOii(BIX) @ o = ? E MepoNnpusTHuH, oﬁecneqlil'sammne mo
KOMHeTeHH“ﬂ(ﬁ) u HaunmenoBanune pa3aesioB, TeM, g § g : 3] g < 5 - COBOKYITHOCTHU TEKYHIMH KOHTPOJIb
MHIMKATOPOB I0CTHKEHHU S (opma(bl) IPOMEKYTOUHON aTTeCTALHH o E & §"? § Z E g yCHEBAEMOCTH,
KOMIEeTeH i 3 = E = E" = E §d ¢opMBI MPOMEKYTOUYHOTO KOHTPOIS
(=)
g E_ =188 E =| 28 yCIeBaeMocTH
= |[ES|sE&FE&|0&
YK-1; Paznen |. YraeBoaopoabl 10 10 10 @DopMBI TEKYIIIETO KOHTPOJIA 10 paszaeny |
Na-YK-1.5 1. Juckyccus
Tema 1.1 BBesieHne: OCHOBHBIE OHATHS B OPTAHUYECKOH XUMHH. | 2 2 2 2. IlucbMeHHBIH OTHET C pesylbTaTamu
Homenknatypa opraHn4eckuxX COeIMHEHHH. SKCIICPUMCHTA n OTBCTAMH Ha
KOHTPOJIbHBIE BOIIPOCHI
Jlaboparopras padora Ne 1.1 TexHnuka 6€30MacHOCTH I OCHOBHEIE
MpaBuIia pabOTHl B XUMHUYECKOH TabopaTopuu.
OcHOBHBIE TIpUEMBI H METOIBl paboTBl B  JIAOOPaTOPHH
OpraHUYeCcKON XUMUHU.
Tema 1.2 [IpenenbHble yriieBOAOPOIbL: aJIKAHBL.
JlaboparopHast pabora Ne 1.2 XumuYecKue pPEaKTHBBI UX
KJIACCU(DUKAIVS U CTETIeHb YACTOTEHI.
Tema 1.3 HenpenenbHble yriaeBOAOPOIbI: AIKEHBI. 4 4 2
Jlaboparopuast pabora Ne 1.3 OuwucTka TBEpIBIX BEIIECTB:
MEPEeKPUCTAIIN3AIMA, BO3TOHKA, AcTpaknus. Cyimrka TBepIbIX
BEIIECTB.
Tema 1.4. HenpenenpHbIC yTIAESBOAOPOIBI: ATKAINCHEI.
JlaGoparoprass pabora Ne 1.4. Xumudeckue CBOHCTBa
TIPEACIIBHBIX YTIIEBOJOPOIOB




Ilnannpyemble Bujbl yueoHo# padoThl
. e(gl;;lf::);::gﬁr::;)m KonTakTHas paora — s Bn[[bllz[(l)gpMﬁbl KOHTPOJIBHBIX
KOA(b1) GOPMHPYEMOii(b1X) . o ¢ = & = MeponpHsATHi, 0GecnednBatomHe M0
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
Tema 1.5. HempenenbHble yrieBoIOPOIbL: aTKUHBI. 4 4 6
Jlaboparoprass pabora Ne 1.5 Xumudeckne CBOHCTBa
HEIpPEeeNbHBIX YIIIEBOA0POA0OB
Tema 1.6. Lluknuueckue u apoMaTHIECKHUE YTIIEBOJOPOIBI
Jlabopatopnas pabora Ne 1.6. Xwumuueckue CBOICTBa
apOMaTUYECKUX COETMHEHUI
VK-1; Paznen |l. ®ynkunonajibHble MPOM3BOHBIE YIJIEBOJIOPOI0B 8 18 10 @DopMBI TEKYIIETO KOHTPOJIS 10 paszaeny |
UA-YK-1.5 Tema 2.1 I'anoreHonpon3BOJHBIE YTIEBOAOPOIOB 3 3 2 1. uckyccus
2. TlucbMeHHBIH OTHET C pe3yJabTaTaMu
JlaboparopHast pabora Ne 2.1, Xwumuueckue CBOICTBa AKCIIEpUMEHTA u OTBETaAMU Ha
raJloreHaIKaHOB KOHTPOJIBHBIE BOIPOCHI
Tema 2.2 Kucnoponacoaepxaliue OpPraHUYECKHE COCOUHEHUS:
CHHPTBHI, (HEHOIBI
JlaGopatopHast pabora Ne 2.2. XumMuueckue cBOICTBa CHHPTOB,
(dheHoJoB
Tema 2.3. Kucmopopaconepkanue OpraHUYECKUE COCTUHEHUS: | 3 3 4
QJBJIETU/TbI, KETOHBI.
Jlabopatopuass pabora Ne 2.3, Xwmudeckue CBOHCTBa
aJbJIETU/I0B, KETOHOB.
Tema 2.4. Kucnopoacoaepkamue OpPraHUYECKUE COCTUHEHUS:
KapOOHOBBIE KHCIIOTHI 1 UX MIPOU3BOIHEIE.
Jlaboparoprass pabora Ne 2.4, Xumudueckue CBOKCTBa
KapOOHOBBIX KHCJIOT U MX MPOU3BOTHBIX




Ilnannpyemble
(KOHTpOJIUpYeMbIe)

Bujbl yueoHo# padoThl

KontakTtHas padota

PE3YJILTATHI 0CBOCHMSI: . = Buasbl u (pgle,l KOHTPOJIbHBIX
Kk0/1(b1) OPMUPYEMOTi(bIX) © o =8| 3 MeponpusITHIA, oﬁecneqlinalomue no
KOMHeTeHHH“(ﬁ) " HaumeHoBanue pa3aesioB, TeM, g ; g : g % 5 QE o COBOKYITHOCTHU TEKYIIMHU KOHTPOJIb
MHIMKATOPOB J0CTHKEHHUS (opma(b1) NPOMEKYTOUHOI aTTECTANUH T = & E" 2 E H g yCHEBAEMOCTH,
KOMIEeTEeH M = 3 E gz = E S& ¢opMBI TPOMEKYTOYHOTO0 KOHTPOISA
£ |s5|8g8|5:5| &8 ycrneBaeMocTu
) 2| 2| &0o = =
E |FRSIBEa|lRE| O
Tema 2.5. [IpupoaHbIe paCTUTENBHBIC H dKUBOTHBIC KHUPBI 2 2 4
Jlaboparoprass pabora Ne 2.5. CuHTes u wuIeHTHPUKAIISL
OPraHUYECKOI0 COCAUHEHHUS.
3auer 16 3a4eT MPOBOIUTCA B YCTHOH (opme TO
OmIieTaM COTJIaCHO MPOrpaMMe 3adeTa
HUTOI'O 3a cemectp | 18 18 36




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. HenpenensHeie
YIJIEBOJOPO/IBL: AlTKaJUCHBIL.

Tema 1.5. HenpenensHele
YIIIEBOJOPOJIbI: AIKUHBL

Tema 1.6. Huxknuueckue u
apoMaTHYeCKHe
YTIEBOIOPOABI

BBenenue

IIpenmer opranmveckodl Xxumuu. [IpUymHBI BBIAEIEHUS OpPraHUYECKON
XUMHUHM B CaMOCTOATEIbHYIO HayKy. 3HaUEHUE OPraHUYEeCKOW XUMHH B
JKU3HU 4YeJIOBEeKa, B JIETKOW MPOMBIIUIEHHOCTH. OCHOBHBIE MOJOXKEHHS
TEOpUU XUMHUYECKOro cTpoeHus. [loHsTHe O pa3nUyYHBIX BHIAX
HM30MEpPUH OPraHUYECKUX COEIUHEHUH. TUIbl XUMUYECKUX CBA3EH U UX
xapakTepucTuku. Kitaccmukanuss OpraHWYECKHX COCTUHEHHH 110
XapakTepy YIJIEPOAHOTO CKeleTa W (DYHKIMOHAIBHBIM TpyHIIaM.
Knaccudukarus opraHmgecKix peakiiii.

AJIKaHBI

Ob6murast ¢opmyna. [omonormueckuii psa. M3omepus. Ilonstue o
MEPBUYHOM, BTOPUYHOM, TPETHYHOM M HYETBEPTHYHOM YIJIEPOAHBIX
aTomax. AJKWIbHBIE panukainbl. HomeHknatypa ankanos. [IpuponHbie
WUCTOYHMKM M  TPOMBIIIICHHBIE CIIOCOOBI  IOJNyYEHHS]  aJKaHOB.
XuMp4ecKkue IpeBpaliceHuss B - ankaHax. Peakuuu  3aMelIicHMs:
XJIOpHpOBaHUE, HUTpOoBaHUE 10 KOHOBAJIOBY, BBEICHHE CYJIB(OTPYIIIIEI
(cymbhookucieHue). [Momyuenue AHUOHHBIX I[TIAB u3
aNKaHCynb(QOKUCIOT. Peakumy, mnpuBoAAmKe K pa3pbiBy CBs3EH
YIJIEPOA-YTIEPOA: KPEKHHI W MHPONN3, THUAPOTEHONN3, TOPEHHE W
KaTaJIATUYECKOe OKUCIICHHE. JIeTHIpupoBaHUE W AETHAPOLMKIN3AINS.
W3omepuszanusi.

AJIKEHBI

O6mas popmyna. ['omonornueckuit psg. Mzomepus. Homenkmatypa.
[Tony4eHnne B MPOMBIIUICHHOCTH: JETUIPUPOBAHUE aTKAHOB, KPEKHHT U
MUpoNM3  ankaHoB. [lomydeHue B JAOOPaTOPHBIX  YCIOBHAX:
JETUAPOTAIOTCHUPOBAaHUE MOHOTAIOTCHOIIPONU3BOIHBIX, ICTHAPATAIUSL
cnuproB. [lpaBuno 3aiineBa. Xumuyeckue cBoicTBa. Peakiuu
MIPUCOCTUHCHUS: rajoreHos, BOZIOpO/Ia (ruppupoanue),
TaJIOTeHOBOJIOPOJOB  (THAPOTANOTEHUPOBAHUE), BOABI (THIpaTaIHs),
cepHoll kucnotel. IlpaBusio MapkoBHHKOBA. Peakuuu OKucieHUs:
ropeHue, obpazoBaHuE IMOJIOB, MOJy4YeHHE dTUICHOKcUAA. [ToHsaTHE 00
SMOKCUIHBIX coeauHeHusx. llomumepusanus ankeHoB. llonsatue o
MOHOMEpax, MoJUMepax.

AJIKaAMEeHbI

O6miast popmyna. BaxkHelinie aakaaueHbl C CONPSKEHHBIMU JBOHHBIMU
CBs3IMU — OyTtaaueH-1,3 u m3omnpeH. [lomyueHne U3 COOTBETCTBYIOIINX
ankanoB. [lomydenme Oyramuena-1,3 ©W3 STHWIOBOTO CHHpTa —
HCTOpPHYECKOE 3HAYeHHE JTOro cuHTe3a. (OCOOCHHOCTH —peakiuit
MIPUCOCTUHEHUS K COIPSDKEHHBIM alKaTueHaM (mpucoenunenue 1,2, 3,4
u 1,4). llomumepu3zamust. IlonsTre 0 Kaydykax.

AJIKHUHBI

O6mass ¢opmyna. Wzomepus. Homenknarypa. OOmmue cmocoOb
MOJTYYESHHUSI: JIETHIIPUPOBAHUE AJIKaHOB u AJIKEHOB,
JIETHIpOTaIoreHUPOBaHHE BUIIMHAIIBHBIX u TeMHUHAIBHBIX
JUTrajloreHONpOn3BOMHbIX (1m0 mpaBwiay  3ainesa). [lomyuenue
alleTWICHA: MHUPOJM30M METaHa, THAparanued KapOuaa Kalblus.
XUMH4ecKre CBOWCTBA. Peakuuy mprcoeiMHEeHus: TaJloreHOB, BOJOPOIa
(runpupoBaHue), TaJoreHOBOJOPOaOB, Boabl (peakuus Kyueposa).




HpaBI/IHO DIpTEKOBA. PCaKHI/II/I BUHUWJIMPOBAHUSA: NoJIyucHue
BUHWIXJIOpUAA, TIIPOCTBIX BHHHJIOBBIX 3(1)I/IpOB, BHHUJIANCTaTa,
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, OOYCIOBJICHHBIC MPOYHOCTHIO  IHKJIOB.
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, TallOTCHOAIKAHAMH,
CIIUpPTaMH, AalWIMPOBAaHHE TaJOT€HAHTMAPUAAMH M  aHTUAPUAAMHU
KapOOHOBBIX KucyioT. [lpaBuna 3amenieHuss B OCH30JILHOM KOJIbIIE.
AKTHBUPYIONINE H JI€3aKTHUBUPYIOIIHNE OPTO- W Tapa-OpUEHTAHTHI,
JIe3aKTUBHUPYIOIINE MeTa-OprueHTaHThl. OKHCIEHIEe TOMOJOTOB OeH307a
10 OCH30IHOM 1 (hTaNeBBIX KUCIOT. [ aloreHNpOBaHNE W HUTPOBAHHUE 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 xapaxrepy yriieBOZOpOJHOTO pajKalia, XapakTepy
rajoreHa, XapakTepy yriepoJHOTO aToMa, ¢ KOTOPHIM CBSI3aH TaJIOTEH.

HonyquHe TaJOr€HOIIPOU3BOAHBIX! TaJIOT€HUPOBAaHUC aJIKaHOB,
AJIKCHOB, QJIKMHOB, aJIKaIUCHOB, AapCEHOB; TUAPOraJJOr¢HNPOBaHUC
AJIKCHOB, AaJIKWHOB, QJKaJHMCHOB, 3aMfCHa FHHpOKCHHLHOﬁ rpynrIibl

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€HOIMIPONU3BOHBIX. 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 KHCIIOT, MMPOCTHIX U CIOXKHBIX 2QUPOB. Peakmnnu
JIETHIPOTaIOT€HUPOBAHHUS — MIOTyYSHUE ATKEHOB U AJIKUHOB.

Cnuptsl

Knaccupukamuss 1mo  Xapakrtepy — YIICBOAOPOAHOTO  pajuKaia,
KOJIMYECTBY THAPOKCHIIBHBIX TPYII, XapakTepy YIJIEPOJHOTO artoMma, C
KOTOPBIM CBSI3aHA T'MAPOKCHIIbHAS TpyIia (NepBUYHbIC, BTOPUYHBIE U
TpeTHYHbIE CIUPTHI). PanuKanbHas M cHCTEeMaTH4YecKass HOMEHKIIaTypa
ciuproB. M3omepus. IlodydeHue CHOUPTOB: THApATALUs AJIKEHOB,
BOCCTaHOBJICHHUE KapOOHMIIBHBIX COC/IMHEHUH, THIPOIIHA3
MOHOTaJIOT€HOAIKaHOB. XMMHUYECKHE IpeBpalleHus crnupToB. Kucisle
cBoiictBa. 3ameHa OH-rpynmel Ha  rajgored, AaMHUHOIPYMILY.
BsanmopeiictBue cniMpTroB ¢ MHMHEpPaJbHBIMH M KapOOHOBBIMH
kuciotamMu  (peakuust  otepudukanun). BHyTpuMmonekyisipHas U
MEXXMOJICKYJISIpHast JeTHIpaTaLust OJTHOATOMHBIX CIIAPTOB.
HeruapupoBanne u OKucieHue crnuproB. IlomydeHne KapOOHOBBIX
KHCJIOT OKCOCHHTE30M U3 CHHPTOB. IIpeicraBuTeNn ABYXaTOMHBIX
(3THNEHTINKOIb, OyTaHANON-1,4) U TPEXaTOMHBIX CITUPTOB (TIHUICPHH).

ITonydenne Oyranawona-1,4 u3 aneTwieHa U GopMaibIerua.




deHoJbl

[omyyerne ¢eHonma u3 Kymouna, XjJopOeH307a. XUMHUECKHE CBOWCTBA
¢enoma. CpoiicTBa THAPOKCHIBHONW Tpynmel B (enomax. Kucmsre
cBoiicTBa enona. CpaBHEHHE KHUCIBIX CBOIMCTB (heHOa, CTUPTOB, BOJEL,
yroupHOW KHCHOTHL. Peakmmm ¢enoma, mpoxomsamue mo OH-rpymme:
peakuuu ¢ KapOOHOBOM KHCIOTOM, aHTHAPHIOM KapOOHOBOW KHCIIOTHI,
raJoreHOBOJOPOHBIMHM KHCIOTaMH, aMMHAaKOM, CHHpPTaMH. 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'omMonorudyeckwil psin anbIETUAOB JKUPHOTO psja.
HomeHknatypa anpaernfoB IO COOTBETCTBYIOIIMM KHCIOTaM |
cUcTeMaTH4yecKas HOMEHKIaTypa. HoMeHkimaTypa  KETOHOB IO
panukanaM u cucremarnyieckast. Mi3omepust KapOOHMIIBHBIX COETUHEHHH.
[TomyyeHne anpAETHAOB M KETOHOB: M3 COOTBETCTBYIOIIMX CHHUPTOB
JETUAPUPOBAHNEM WA OKHCITUTEIbHBIM JETUAPUPOBAHUEM,
THIPOJNIM30M TEeMHUHAIBHBIX JIUTAJOreHONpOu3BOAHBIX. llomydenue
KETOHOB AallWIMPOBAaHHEM apoOMaTHYeCKUX COEJUHEHUI. XuMHUYecKHe
CBOMCTBa aNbIETHIOB M KETOHOB. B3aumoneiicTBHe KapOOHMIBHBIX
COCIVHEHUI: C CHUHHIBHONM KHCIOTOW, aMMHAaKOM M HEPBHUYHBIMU
aMHIHaMH, THAPOKCHIAMIHOM, BOJOPOAOM, ranoreHunamu ocdopa (V).
B3anmogeiictBue  anpAErMAOB €O CIHpTaMH —  0Opa3oBaHHE
COOTBETCTBEHHO MOJyaneTanel, aneraneil. OKUCIEHUE aabAETHIO0B 1O
COOTBETCTBYIOIINX KapOOHOBBIX KHCIOT. OTHENbHBIC IPEACTaBHTEIN:
(dbopManbaerua, aleToH, aKpoIeHH.

Kapﬁoﬂomﬂe KHUCJ0TbI U MX ITPOU3BO/IHBIC

Knaccudukanms KuCIOT: MO XapakTepy YIJIEBOJIOPOJHOIO pPajHKaia,
KOJINYECTBY KapOOKCHUIIBHBIX TpyII. TpHBHANbHAs U CHCTEMaTHYecKas
HOMEHKJaTtypa KucioT. OOmue cnocoObl  IOMyYeHHs  KHUCIOT:
OKHCJICHHEM Tapa(uHOB, CIUPTOB M albJIETHIOB, OKCOCHHTE30M U3
CIHMPTOB, OMBUIEHHEM HUTpHIOB. [lomydeHHe apoMaTH4eCKHX KHUCIOT:
OKHCJICHHEM TOMOJIOTOB OeH3ousa. Xumudeckue cBoiicrsa. OOpazoBaHue
coiell KapOOHOBBIX KHCIIOT C METajUlaMH, OKCHUAAaMH, THIPOKCHIAMHU,
aMMHAaKOM.

OO0pa3zoBaHre TrajJOreHOAHTUAPUAOB TpU JEHCTBUM HA KHUCJIOTHI
raJIOTeHOBOJOPOJHBIX KHCJIOT WJIM THOHWIXJIOPHAA, a TaKkKe MpH
THIPONN3Ee TEMUHAIBHBIX TPUTAJIOTC€HONPOM3BOAHBIX. lIpumeHeHue
TAJIOTEHOAHTHAPHUIOB IS IPOBEACHUS pPEaKNWi  alluIMPOBAHHS:
THIPOJIN3, TIOyYEHUE CIIOKHBIX 3(UPOB, MOITHBIX M HETIOIHBIX aMUOB,
AIMIINPOBAHNE B apOMATHYECKOE KOJIBIIO.

Anruapuasl. IlomyueHne HarpeBaHHeM KapOOHOBBIX KHCIOT C
BOJIOOTHUMAIOIUMHU cpeAcTBamu. [lodydeHne yKCycCHOro aHrUApHIa U3
alerata HaTpUsl M XJIOPUCTOTO aleTHia B Ja0opaTopuu. XUMHUYECKHe
CBOWcTBa. Peaknuu anunupoBaHUs: B3aMMOJEHCTBHE AHTHIPHUIOB C
BOJIOH, CIUPTaMH, aMMHAKOM, aMUHAMH, (PEHOJISITOM.

Amupabl.  Ilonydenue — anwiMpoBaHMEM — aMMMaka W aMUHOB
TaJlOTeHAaHTHAPUIAMA ¥ aHTUAPUAAMH  KHCJIOT, JeTuApaTanueit
AMMOHHUMHBIX COJIeH, HENOJHBIM THAPOJIM30M HHUTPHIOB KHCIIOT.
Xumudeckue cBoicTBa. Jlermapartamus aMuIOB — 00pasoBaHUE
HUTPWIOB KapOOHOBBIX KHCIIOT.

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

Cr0KHbBIE 3¢pupkI. ITonyuenue alWIMPOBAaHUEM CIIUPTOB




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

IIpupoaHbie pacTuTelbHbIe M JKHBOTHbIEe :KHpPbl. Bricmme
KapOOHOBBIE KHCIIOTBI, OCTaTKH KOTOPBIX BXOJSIT B COCTaB MOJICKYT
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, IPUMEHSIEMBIX B JIETKOH MPOMBIIIIICHHOCTH.
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, OKHCICHHEM LUKJIOTeKcaHa. Poib agunmmHOBOH
KHCJIOTBI B MPOM3BOJACTBE TNoiMaMuaoB. DranmeBble KUCIOTHI —
MOJy4YeHHE OKUCICHUEM COOTBETCTBYIOIIMX KCHJIOJNOB (OpTO-, mMapa- u
MeTa-nTuMeTHiI0eH30ma). Vcnonp3oBanue TepedTaneBod KUCIOTHI B
NPOM3BOJACTBE  JlaBcaHa.  lcnonb3oBaHue — AnankwiTagatoB B
MIPOU3BOACTBE MOJIMMEPHBLIX MAaTCPHUAJIOB.

3.4. Opranuszanusi cCaMOCTOATEIbLHOW pabOThl 00YUaIOLIUXCS

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 padoTa OOY4YaAIOIMIMXCS 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 ayJIUTOPHYIO paboTy, ¥ perJaMeHTUPYETCs PAaCIUCAHUEM YUeOHBIX 3aHATHH.

BueayaurtopHas camocrosiTenbHast pabota oOydaronuxcs — IulaHupyeMasi yueOHasi, Hay4Ho-
UCclieloBaTeIbCKasi, MpakTHyeckass paboTa oOy4yaromIMXcs, BBINOJIHAEMas BO BHEAYAMTOPHOE
BpeMs 10 33aJaHUI0 ¥ TIpU METOJMYECKOM pYKOBOJCTBE IIperojaaBaTensi, HO 0e3 ero
HEMOCPEJCTBEHHOTO yYacTHs, PACIUCAHUEM YUeOHBIX 3aHATUH HE PErlaMeHTUPYETCH.

Breaynuropras camocTosTenbHas padoTa 00y4Jaromuxcsl BKIIOYAeT B CeOsl:

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

- u3yueHHue yuyeOHbIX TOCOOuii;

- U3yuyeHHE TEOPETHYECKOr0 W IMPAKTUYECKOTr0 MaTepuayia MO PEKOMEHJI0BaHHBIM
UCTOYHUKAM;

- MOJITOTOBKA K BBHITIOJTHEHUIO JTAOOPATOPHBIX pabOT M OTYETOB IO HUM;

- MOJITOTOBKA K MIPOMEKYTOUHOM aTTeCTall B TEUCHHE CEMECTPA;

CamocrosarenbHass pabora oOyyaromMXCsi C y4acTHeM IpemnojaBareiss B (GopMme HHOM
KOHTakTHOM paloThl MpeaycMaTpuBaeT TpPYNIOBYIO U (WIM) HHAMBHUIyaJIbHYIO paboTy c
00y4aromyMHUCs U BKIIIOYAET B ceOs:

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

- MIPOBE/ICHUE KOHCYIBTALUHN Tepe]l 3a4ETOM;

- KOHCYJIbTAIlMM [0 OpPraHM3allMd  CAMOCTOSITEIbHOTO  HM3y4YeHHS  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. IlpuMeHeHHE 3JIEKTPOHHOTO OOYUYEHHMs, TUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUN

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

Peanuzanus nporpaMMbl yueOHOM AUCHUIUIMHBI C TPUMEHEHHUEM AJIEKTPOHHOTO 00YUYEeHUS U
JTUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOTHN PETJIAMEHTHPYETCS 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 18 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
1 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

pasgeny «OuncTKa | METOJ pa3/ieNIeHnsl U OYNCTKA BEIIecTB?

TBEPBIX 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
MEPEKPUCTAILTU3AINH KaK METO/1a OYUCTKH?
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
MOKHO PeryJmpoBaTth?
14. Kak HyXHO HarpeBaTh BEIIECTBO IPH BO3TOHKE, YTOOBI W30ekaTb
3HAYUTEIHHBIX TOTEPb.
15. 7. B uyem mnpeuMyllecTBa BO3TOHKM KaK METOAa OYUCTKH TMepe]
MIepPEeKPUCTAIITN3AINEH ?

5.2. Kpurepuu, mikaabl OlICHUBAHUSA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
HaunmMeHoBaHue
Hxanabl
OLIEHOYHOI'0 Kputepun ouennBanus
OlleHUBAHUA
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cpeacTBa
(KOHTPOJILHO- MsaTudaIbHAS
OLICHOYHOI 0 cucrema
MepOonpHusATHA)
Bompochl K 3auiute Pabora BeimonHeHna nosHOCTHIO. HeT ommboK B IOrnueckux paccyXIeHHAX. BO3MOXXHO Haln4ne OAHOW HETOYHOCTH 5
aGOPaTOPHBIX WIN ONKCKH, HE ABJIIOIIMECS CIEICTBUEM HE3HAHUs WM HEMOHUMAaHus ydeOHoro mMarepuana. OOyqaroImuics moxkas3an
pabor HOJHBINA 00BbEM 3HAHUM, YMEHHI B OCBOCHUH IPONICHHBIX TEM M IPUMEHEHUE UX Ha IIPAKTHUKE.
Pabota BbINONIHEHA MOJHOCTBIO, HO 00OCHOBAHUII IAroB pelIeHus] HeJOCTaTO4HO. JlomyleHa oHa omuOKa Win JBa- 4
TpH HEJOYeTa.
Jlomymensr 0osee 0THOM OIMOKY MK OoJiee ABYX-TPEX HEI0UETOB. 3
Pabota BbInonHeHa He MOTHOCTHIO. JlomyIeHbl TpyObIe OINOKH. 2
Pabora He BbINOIHEHA.

5.3. IIpomexxyTouHasi aTTeCTalUs:

dopma
NMPOMEKYTO Tunosbie KOHTPOJIbHBIE 32JaHUSI U HHbIE MATEPHAJIbI
YHOH JJIsl IPOBe/IeHNs] TPOMEKYTOYHOM aTTeCTAllUuU:
aTTecTalnu
Bapuanr 1
1 Kakwue neiictBus cienyer NpenpruHATh IpHU TOMAAaHNH B IJa3a MET0YH WIH KUCIOTHI?
2 Ha uyeM ocHOBaH npoliecc CyImKky OpraHMuecKUX pacTBOPUTENIEeH HEOPTaHWIECKUMHU OCYIIUTESIMA. Kakoe COOTHOIIEHHE MEXTY OCYIIUTENEM
U OCYLIAIOLINM PACTBOPOM.
3 Urto Ha3BIBAIOT TEMIIEPATYpO KUTICHHUs BEIIECTBA, KAK OHa MOYKET ObITh OHMKeHa? Kakne BU/IbI IEPETOHKN IPUMEHSIOT B 3aBUCUMOCTH OT
CBOWCTB pa3JIesieMbIX BEUIECTB.
3auer B 4 Ha uem ocHoBan MeTox nepekpucTaumzaniy. Kak onpeaesnstoT TeMrepaTypy MiiaBjieH!s] OpraHUIeCKUX CyIb(OKUCIOT?
YCTHOH 5 Kakue xauecTBeHHBIE pEaKIMU Ha ABOIHYIO cBs3b Bam m3BecTHrI? IlpuBenuTe npumepsl.
%(1)41311:;240 6 [Monyuute Oyranuen-1,3. 'uapoxnopupoBanue OyTaaueHa (o tumy 1,4).
7 I'mnpupoBaHreM COOTBETCTBYIOIIETO aJIKWHA IMOIYYUTE METHIOYTaH, KOTOPHIH MOABEPTHUTE HUTPOBAHHIO.
8 [oneiicTByiiTe GpomMoOBOIOPOOM Ha MeTUiponeH. [Ipasuno MapkoBHUKOBa.
9 [Tomyunte 2-metunmnenten-1 u3 cnupra. [lomuMepusarwst 3Toro ajaKeHa.
10 Beenure cynbdorpynmy B: a) renragekad; 0) OeH307.
Bapuanr 2
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1 [lepBas momomIb P TEPMUIECKUX U XUMHUUECKUX OXKOTaX.
2 B kakux ciydast ICTIONB3YIOT BOJSHBIC, TIECUaHbIe I MeTaJUTHYecKre (criaBa Byna) 6ann?
3 Ha uem ocHOBaHO pa3zneneHue cMecH myTeM NeperoHku. Kakue BUpl meperoHKy MPUMEHSIOT B 3aBUCMOCTH OT CBOMCTB pa3esisieMbIX
BEIIIECTB.
4 Ha uem ocHoBan MeTox nepekpuctaunzanuy. Kak onpeaesnsror KOIM4eCcTBO paCTBOPUTENSI HEOOX0ANMOE JUTSl IePEeKPUCTAIUIN3ALUH ?
5 Ha uem ocHoBan Meton axcTpakiun? Kakum TpeOoBaHUsAM TOKEH YAOBIECTBOPSITH PACTBOPHUTEINb, MPUMEHSIEMBIH 1151 9KCTPAKINHU?
6 OxwucnuTe: a) Todyon (MeTniI0eH30M); 0) AeKaH (KaTaTUTUIECKOe OKUCIICHHE 10 KapOOHOBBIX KHCIIOT).
7 BpomupoBanue: a) nzobyrana; 6) penona (ruapokcuOeH3011a); B) MPOTIEHA.
8 C oiHUM U3 U30MEPOB aJKUHA, CONEPIKAIIETO 5 YTIEPOIHBIX aTOMOB, TPOBEIUTE PEAKIINH: a) TUApPATAINN; 0) THAPUPOBAHUS, B)
THIIPOXJIOPUPOBaHHS (2 MOJISI TaIOT€HOBOIOPO/IA).
9 Hcxons u3 HOHaHa, MOJIy4UTe [IEHTaH, 3aT€M U3 HEro — MOHOOPOMOIIPOU3BOJHOE.
10 [IpoBeauTe ankumpoBaHue HUTPOOEH30JIa AKUIOPOMHUIOM, ITOYICHHBIM B T1. 9.
Bapmuant 3
1 ITpaBuna paboThl C KOHIEHTPUPOBAHHBIMHU KHCIOTaAMU M TBEPABIMU Lieno9aMu. [IpaBria npuroToBieHus: pacTBOPOB KUCIJIOT U LIEIOYCH.
2 O603HaueHne, KBaTU(HUKaLKs, TPOLEHTHOE COAEPKaHNE OCHOBHOTO XMMHYECKOTO BEIIECTBA, [IBET MAPKUPOBOUHON MOIOCH XUMHYECKUX
peaktuBoB B cooTBeTcTBHM ¢ [[OCT 13867-68
3 [TonyunTe mponanoi-1, KOTOPHII peBpaTuTe B KAPOOHMUIEHOE COEIMHEHHE.
4 [Tonyunte 13 3TaHansg U cuHWIBHON KucaoTel (HCN) mponeHoByIo KUCIIOTY, 3aTeM €€ aMU/1 U TTOJUMEpP Ha er0 OCHOBE.
5 W3 Tpuoneara rimiepuHa NoIy4IuTe MBLIO.
6 [omyuuTe XJIOPUCTHINA MPOMUOHUI, KOTOPBIM TOJIEHCTBYITE Ha MponroHaT HaTpus. Kak Ha3pIBarOTCs peakiuy ¢ UCTIOIb30BAaHUEM XJIOPHUCTOTO
nponuoHuma?
7 [Monyuute heHon (TaPOKCUOESH30I1) U HCIIONIB3YHTE ero )i CUHTe3a TU(PESHIIOBOTO 3QHpa.
8 [MonyuwnTe TpeT-OyTHUIIXIIOPUT U3 COOTBETCTBYIOIIETO aNKeHa. B3anMoeiicTBre 3TOro raoreHoankana: a) ¢ 6ensonom; 6) ¢ Bopoit. Kak

HAa3bIBAKOTCA 3THU PCAKINU C rajioreHOaJIKaHOM?

9 Hcxons u3 6ensona noiayuute henon (ruapoxcudenson). [Iposenute peakunu anunupoBanus ¢erosa B konblo u o OH rpynmne. B uem
pa3INyus TPy IPOBEACHNHN 3TUX PEAKIHI?

10 Tlomyuurte MamoOHOBYIO (IIPOMAHAMOBYIO) KHUCIOTY U3 COOTBETCTBYIOLIETO JUHUTPHUIIA, a Aajee — MOTHbIM STUIOBBINA 3(pUp 3TON KHCIOTHI.
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5.4Kputepuu, MIKanbl OLICHUBAHUS IPOMEKYTOUHON aTTECTALMK Y4eOHOM NUCHUIIIINHBI:

®opma
IPOMeKYTOYHOM
arrecTanuu

Kputepun onenuBanus
HanmeHoBanue p p =

OIIEHOYHOT0
cpeacTBa

IMxanabl oeHUBAHUA

IIaTuodayIbHAA CHCTEMA

OOyvaromuiicss 3HAaeT OCHOBHBIE OIPENENICHUs, IIOCIEOBAaTeIeH B W3JIOXKEHHH MaTepuaia, 3a4TEHO
3ader: yCTHBIM ompoc JIEMOHCTpHUPYET 0a30BbIC 3HAHUS IUCIUILIMHBI, BJIAJCCT HEOOXOIUMBIMU YMCHUSIMU M HABBIKAMU TIPU

BBITIOJIHCHUHY TTPAKTUYCCKUX 3 TaHHM.

OOyvaromuiicss He 3HACT OCHOBHBIX OIPEAETCHHIA, HETOCIEAOBaTeIeH W COWBYMB B W3JIOKCHHUH HE 3a4TEHO

MaTepuana, He 00JlafiaeT ONpeeIeHHOW CHCTEMOU 3HAHUH TI0 TUCIUILINHE, HE B IOJHON Mepe BiajeeT
HGO6XOZII/IMI>IMI/I YMCHHAMU U HaBbIKAaMU ITPH BBIITOJIHCHHUU IIPAKTUYCCKUX 3aZ[aHHI>'I.
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5.5 Cucrema OLOCHUBAHMA PC3YJIbTATOB TCKYILICTO KOHTPOJIA U HpOMG)KYTO‘{HOfI aTTCCTallnu.

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:

- pOoOJIeMHAS JICKITHUS;

- IPYIIIOBbIC ¥ HHINBUIYaTbHbIC TUCKYCCHHU;

- NpernoaBaHue AUCIUIUIMHBI HA OCHOBE PE3y/IbTaTOB HAYYHBIX UCCIICI0BAHMIMA

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

- AUCTAHIIUOHHBIC O6pa3OBaTeJII>HI>IC TEXHOJIOI'UH,

- WCIIOJIb30BaHUE HA JICKIIMOHHBIX 3aHATHIX BHICOMATEPUAIOB M HATJISAHBIX TOCOOU

7. INPAKTHYECKASA MIOATI'OTOBKA

[IpakTudeckast IOATOTOBKA B paMKax y4eOHOW TUCIUIUIMHBI PeaTnu3yeTcs Mpu MPOBEICHUH,
nmabopaTopHbIX padoT, TNPEeayCMaTPUBAIOIIMX Y4YacTHE OOYydJalONIMXCsi B  BBIMOJIHEHUU
OTAEIBHBIX DJIEMEHTOB Pa0OT, CBSI3aHHBIX C OyayIe mpodecCuoHaTbHOM 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, CIOCOOCTBYIOLIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTEIbHOM Cpenbl:
TEXHOJOTUH Au(QepeHIrnanud 1 UHIUBUIYaIbHOrO O0y4YeHHs, TPUMEHEHNE COOTBETCTBYIOIIMX
METOAMK MO0 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEJICTB JUCTAHLMOHHOTO OOIICHUS,
IIPOBEICHUE JONOJHUTENBHBIX WHJIMBUAYAIbHBIX KOHCYJIbTAUUN IO M3y4a€MbIM TEOPETUYECKHM
BOIIPOCAM M IPAKTUYECKUM 3aHATHUAM, OKAa3aHUE IOMOIIU IPU IMOATOTOBKE K IPOMEKYTOUHOU
aTTeCTalUN.

IIpu HeoOXxoauMocTu pabodas mporpaMMa JAMCHUUIUIMHBI MOXET OBITh aJlaTHPOBAaHA JJIs
oOecrnieueHrs 00pa30BaTEIbLHOrO MpoIlecca JUIaM ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/J0POBBS, 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!
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JUis TOArOTOBKM K OTBETY Ha MPAKTUYECKOM 3aHATHUH, CTYAEHTAaM C OrpaHUYEHHBIMH
BO3MOXKHOCTSIMHU 3J0POBBSI CPEIHEE BPEMsI YBEINYMBACTCS 110 CPABHEHUIO CO CPEIHUM BPEMEHEM
MOJTOTOBKH OOBIYHOTO CTY/ICHTA.

JUId CTyNEHTOB € WHBAJIMAHOCTBIO WM C OIPAaHUYECHHBIMH BO3MOYKHOCTSMH 3I0POBBS
dopma mpoBemeHHUS TEKyIIed M TNPOMEXKYTOYHOH aTTeCTallMM YCTAHABIMBACTCS C Y4YETOM
UH/MBUYAJIbHBIX TICUXO(U3UYECKHX 0COOEHHOCTEH (YCTHO, MMCBbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITbIOTEpE, B POPME TECTUPOBAHUS H T.I1.).

IIpomexyTouHas arrectanus 1O AUCLUIIIIMHE MOYKET IIPOBOAMTHCS B HECKOJIBKO ITAllOB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYEHHUS OTIENbHBIX TEM IUCUUIUIMHBL [lpm
HEOOXOMMOCTH CTYIEHTY IPEIOCTaBIIAETCS JAONOJHUTEIbHOE BpeMsl AJIsl MOAIOTOBKM OTBETA Ha
3a4eTe WM IK3aMEHE.

JUIg OCyLIeCTBICHMsI NPOLEAYP TEKYLIEro KOHTPOJSA YCIEBAEMOCTH M IPOMEKYTOUHOU
aTTecTaluyd OOYYAIOUINXCSA CO3JAIOTCS, NP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
aJalTUPOBAHHbIE IS JIUL C OTPAHUYEHHBIMHA BO3MOXHOCTSIMHU 3/10POBbsI U MIO3BOJISIOLIUE OLIEHUTh
JOCTI)KEHUE WMH 3alUTAaHUPOBAHHBIX B OCHOBHOWM 00pa30BaTeNbHOM IMporpamMme pe3ylbTaToB
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 OOYYEHHs, CIyXKallue I Mpe0CTaBICHUS
nH(GOpMAITUHU ayAUTOPUH: 3KpaH HACTEHHBIN, TIPOEKTOP.

aTTecTaluu
- yuyeOHas aymuropust Ne 755 - | Xumuueckue naboparopum  KadeApsl OpPraHUYECKOW  XHMUH,
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, TeKylero | Habop CTEKISHHOHM J1abopaTOPHOM MOCyAbl, 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, yi. Manas Kanyxkcekas, 1.1, cTp. 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)Uurepuer-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 mporpaMMHOT0 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 3JICMCHTOB 3J'I€KTpOHHOI\/'I

YHHMBEpPCUTETA.

WH(pOPMAITMOHHO-00PA30BATENHLHON  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 JlomomHUTEIBHAS IUTEPATYPa, B TOM YHCIIC DIEKTPOHHBIC H3TaHU
1 Crenun B./1. TexHuka J1a00PaTOPHOTO YuyeOHoe M.: Xumus 1999 10
JKCIIEPUMEHTa B XUMUH rocodue
2 INapn /Ix., I'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
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