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1. OBIIUE CBEJEHUSA

YyeOHast qUCHHUIUTHHA «XHUMUSI OPTAaHHYECKAasD U3y4aeTCsi BO BTOPOM CEMECTpeE.
KypcoBas paborta/KypcoBoii mpoekT —He mpeaycCMOTPEH

1.1. ®opma npoMexXyTOUHOHN aTTeCTalUH: IK3aMEH
1.2.  Mecro yuebHOM nucuurinHbl B cTpyktype OITOIT

Y4yeOHast qUCIHUIUTHHA «XHUMUSI OPTaHHYECKas OTHOCHTCS K 0053aTEIbHON YacTH.
PesynbTaThl 00ydeHUs 10 y4eOHOW AMCIMIUIMHE, UCIIOJB3YIOTCS MPH HM3YyYEHUU CIIETYIOLTUX
JIVCITATIIINH
— MarepuasioBeicHue
— TommmBo u Teopust TOpeHus
Pe3ynpTarel OcBOeHUS Y4eOHOW AMCHMIUIMHBI B JallbHEHIIEM OyIyT HCIIOJNB30BaHBl TIPU
MIPOXO>KJCHUH MTPOU3BOJICTBEHHOM MPAKTUKU U BBIMOJIHEHUN BBITYCKHOMN KBaTU(UKAIMOHHON PabOTHI.

2. HEJIN U INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA 110 JUCHUIIJINHE

Lensimu ocBOeHMSI Y4€OHOM TUCIUTUIMHBI « XUMHSI OPTraHUYECKas» SIBISIFOTCS:

— 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;

— mnpuoOpeTeHHe HaBBIKOB T'PAaMOTHOTO BBIOOpa W MPAKTUYECKOTO  HCIOJIB30BaHUS
1abopaToOpHON XUMUYECKOM MOCY/bI, HArpeBaTENbHBIX U IEPEMEIIHBAIOIINX YCTPOUCTB;

— TpUOOpETeHHE HABLIKOB TPaMOTHOTO BBIOOpA M MPAKTUYECKOTO HCIOJIH30BAHUSI METOJIOB
paszieneHus, OYUCTKU U HACHTU(PUKAIIMH XUMUUECKUX COCTMHECHUI;

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

— mnpuoOpeTeHne HaBBHIKOB TPaMOTHOTO aHaiW3a W OICHKH CBA3M MEXIy CBOWCTBaMHU
OpPraHMYECKUX COSAMHEHUN C BO3MOXKHOCTHIO MX HCIOJIH30BaHUS B IPO(HECCHOHATBHOM NeSTENbHOCTH;

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

— ¢opMupoBaHue Yy OOYYAONIMXCS  KOMIIETEHIIUM, YCTAaHOBJICHHBIX 00pa3oBaTelbHON
nporpammoii B cootBetcTBuu ¢ ®I'OC BO no gaHHOM TUCHIUTITHHE.

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
KOMIIETEHIH U 10 JMCHHUILINHE
HAOCTHKEHHS KOMIIETCHIIUH
YK-1 Cnocoben | UJI-YK-1.5 I'paMOTHO HWCHONB3YyeT MpaBHia TEXHHUKH
OCYILECTBIIATh nouck, | [locnenoBarenbHoe pelieHne Oe3omacHoCTH pH BBIIIOJTHCHUH
KpUTHYECKMA  aHanmu3 U | 3ajad, BbIpaboTKa XUMHYECKOTO JKCIIEPUMEHTA B
CHUHTE3 nHGOpMaIUY, | KOHKPETHBIX aJrOpUTMOB U 71a00paTOPHBIX YCIOBUSX;
IIPUMCHATH CHUCTEMHBIN | UETKOE CJIEAOBaHUEC IUJIaHY, I[CMOHCTpI/IpyeT HaBBLIKHU BBITIOJITHEHUS
noaxon JJIs peuCHuA | BBICTpaBaHUC KOM6I/IH3HI/II>1, CTaHAPTHBIX Qnepauyﬁ/i na6opaTopHoro
IIOCTaBJICHHBIX 3ajJia4 MEPEKIIOYCHUC MEXOYy XUMHYECKOI'O DKCIIEpUMEHTA 110
3azaqamy,  IHPOCIICKUBAHNC npeiara€MbIM METOAUKAM IIPU PEIIEHUN
MMPUYIUHHO-CJIICACTBCHHBIX NPaKTUYECKUX 3a1a4,
CBA3CH,  CBA3AHHOCTH U Ilpumensier  JTOTMKO-METOAO0JOTMYECKUM
HEJIOCTHOCTH  JIOTHYCCKUX WHCTPYMEHTApHi TpH BBIOOpE METOAOB
onepanuu pa3zmernieHusl, OYUCTKH M WACHTHU(PHKALUU
XUMHUYECKUX COETMHEHUI;
Kputnueckn 51 CaMOCTOSITETBHO
OCYIIECTBISIET  BBIOOp  J1abopaTOpHOMN
XUMHUYECKON TOCY/bl, HarpeBaTEeNbHbIX U
NepeMEIINBAIOIINX YCTpOMHCTB JUTS
MIPOBEJECHUY XHMHYECKOTO JKCIEPUMEHTA
OIIK-3 Cnocoben | UI-OITK-3.3  Ilpumenenue P i P
B J1a0OPaTOPHBIX yCIOBUSX;
MIPUMEHATH OCHOBHBIX 3aKOHOB XMMHHU U
. Hcnonp3yer 3HaHMS O TEOPETHUYECKUX
COOTBETCTBYIOIINH (U3UKO- | METOJOB XUMHUYECKOTO
. OCHOBAX IPOIIECCOB pa3/ieleHne U OUNCTKA
MaTeMaTHYeCKUi  ammapart, | aHaliu3a, TEOPEeTHYECKOro u
XUMHUYECKHX BEIIECTB MpPH IPOBEICHHUH
METOIBI aHam3a U | 3KCIIEpUMEHTAIBHOTO
XUMHYECKOT0 IKCIIEPHMEHTA;
MOJETHPOBaHMS, WCCJIEIOBAHNA NIPH PELICHUN
I'paMoTHO WHCHONB3yeT HAaBBIKM HAYYHO-
TEOPETHUECKOTO U | IPUKIIaJHBIX 3a1a4
. TEOPETHUYECKOTO TOJX0Ja K PpeIICHUI0
9KCIEPUMEHTAIBHOTO MIPOMBIIIEHHON P X0 P .
3a1a4 npodecCHOHATEHON
WCCIIEIOBAHNSA TIPU PEIIEHUN | TEIUIOOHEPIETHKH
HAIIPAaBIIEHHOCTH M MPAaKTUYECKOIO UX
Mpo¢eCCHOHANBHBIX 3314 L
UCTIOJIb30BaHUSA B JanbHenIen

npodecCHOHATLHON IS TEILHOCTH.

3. CTPYKTYPA Y COJAEP)KAHUE YYEBHOM JUCIIUILINHBI

O611ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI 0 y4eOHOMY IIJIaHY COCTaBJISET:

110 04HOM opMe 00yueHus — 5 3.e. 180 yac.
3.1. Crpykrypa yueOHOU JUCHUILTAHBI JJI 00yUYarOIINXCs IO BUIaM 3aHSITHI
CTpyKTypa M 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 JUCITUTUTHHBI:
IInanupyemsble Bujbl yue0Hol padoThI
(KOHTpOJIUpYeMbIe) KonTakTHasi paboTa = o
PE3YILTATHL OCBOCHHSE 3 = s g Buasl u (l)(:prl KOHTPOJIbHBIX
Ko(bI) GpopMUpyeMOii(BIX) @ o = ? E g 5 MeEponpusiTuH, 06ecneqlinalomne mo
KommereHuuu(ii) u HaumeHoBaHHe Pa3/IesioB, TEM; P ; g | g o g s q:, o = COBOKYIIHOCTH TeKYILIMH KOHTPOJIb
HHMKATOPOB J0CTHKEHHsI (opma(bl) NPOMERYTOUHON aTTecTALHH = | 27 §"=~ e£| 58 E E yCIeBaeMOCTH;
KOMIEeTeH i 3 = E S E = E Sg 3 g (opMBI TPOMEKYTOTHOTO KOHTPOJIS
g E_ 2188 E_ = % g|E = yCIeBaeMOCTH
D
= |[ES|R&|FE|0&
YK-1 Paznen |. YrieBogopoabl 18 27 24 @opMbl  TEKYLIETO0 KOHTPOJIA IO
NI-YK-1.5 Tema 1.1 BBenenue: OCHOBHBIC IMOHATHSI B OPTaHUUCCKON XUMUHU. | 2 3 4 pasneny I
OIIK-3 HomMmeHkiiaTypa opraHu4eckux COeqUHEHU. 1. duckyccus
HJI-OI1K-3.3 2. ITuceMeHHBIH OTYET c
JlabopartopHas padora Ne 1.1 TexHuka 0€30MaCHOCTH U OCHOBHBIC pe3yiabTaTaMH  3KCICPUMEHTa  H
MpaBuiia pabOThl B XUMHUECKOM 1a00paTOpuu. OTBETaMHU Ha KOHTPOJIBHBIC BOIIPOCHI
OcHOBHBIE TIpHeMBI W MeTombl paboTel B Iaboparopuu
OpraHUYeCKON XUMUU.
Tewma 1.2 IlpenensHbie yriIeBOAOPOIBI: AJIKAHBI. 2 3 4
JlaGopatopnast pabGora Ne 1.2 Xumudeckue peakTHBBI HX
KJIACCU(DUKAIUS U CTETICHb YHCTOTHI.
Tema 1.3 HempenenbHbIE YTIIEBOAOPOIBI: AIKSHBI. 4 6 4
JlaGoparopnast paGora Ne 1.3 OuuncTka TBEpIBIX BEIIECTB:
MEPEKPUCTAIIN3AIMS, BO3rOHKA, AcTpakiusa. Cyiika TBepIbIX
BEIIECTB.
Tema 1.4. HenpenenbHbIE YTIIEBOAOPOIBI: alTKaTHCHBI. 2 3 4
Jlabopatopuass pabora Ne 1.4. Xwumudeckue CBOHCTBa
MpeIeIbHBIX YTICBOJOPOJIOB
Tema 1.5. HenpenenbHble yriaeBOAOPOIBL: AIKHHBI. 4 6 4
Jlabopatopuass pabora Ne 1.5, Xwumudeckue CBOHCTBa
HEMpPEeJIENBHBIX YTIIEBOI0POI0B
Tema 1.6. Lluknuueckue 1 apoOMaTHYECKHE YIIIEBOIOPOABI 4 6 4
JlabGoparoprass pabora Ne 1.6. Xumuueckue CBOHCTBa




Ilnannpyemble
(KOHTpOJIUpYeMbIe)

Bujabl yueoHo# padoThl

KonrakTtHas padota

R @
Pe3yIBTATHI OCBOCHH: . = g 3 Buasl u (l)(:pMLI KOHTPOJIbHBIX
KO}I(bI) (l)opanyeMoﬁ(le) @ @ = ? E g 9 MEPOIIPUSTHUH, OﬁeCHe‘II/‘I‘BaIOHII/Ie mo
KoMmneTeHIuu(ii) 1 HaunmeHoBaHue pa3iesioB, TeM,; g ; 9 = ) g r 5 o =8 = COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
HHIMKATOPOB 0CTHKEHMsI (bopma(br) NPOMERYTOUHOM aTTeCTALNH = | 27 E"r = E S| 5 E yCIeBaeMOCTH;
KoMIeTeHIuii = SE|sE|ES| E4|28 (hOpMBI IPOMEKYTOYHOT0 KOHTPOJISK
E EE| 2| Es| 8c|&E
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apOMATHUYECKUX COCITUHEHUIM
VK-1 Paznen |l. ®ynkunonajbHbIe MPOM3BOHBIE YIJIEBOJOPOI0B 18 27 24 @opMBI  TEKYIIETO KOHTPOJS  IIO
UA-YK-1.5 Tema 2.1 I'anoreHonpon3BOIHBIC YTIEBOAOPOIOB 2 3 4 pazzeny Il
OIIK-3 1. duckyccust
NJ-OIIK-3.3 JlaboparopHast pabora Ne 2.1. XuMHUYECKHE CBOWCTBa 2. [MucbmeHHbIH oT4eT c
raJIoTeHAIKaHOB pe3ynmbTaTaMH  JKCIEpUMEHTa |
OTBETaMH{ Ha KOHTPOJIbHBIE BOIIPOCHI
Tema 2.2 Kucnopoaconepamye OpraHMYecKue coeAuHeHus: | 4 6 5
CHUPTHI, (HEHOITBI
JlabopatopHas pabora Ne 2.2. Xumuueckre CBOMCTBa CIHPTOB,
(heHooB
Tema 2.3. Kucnopoacoaepkamue OpPraHUYECKUE COETUHEHUS: 4 6 5
QJIbJICTU/IbI, KETOHBI,
JlaGopatopnast pabora Ne 2.3, XuMmHuecKkHe CBOWCTBa
AJIBJICTHUJIOB, KETOHOB.
Tema 2.4. Kucmopopaconepkamue OpTraHUYECKHE COCOUHEHus: | 4 6 )
KapOOHOBBIE KUCIOTHI M HX TIPOU3BOTHBIE.
Jlabopatopuass pabora Ne 2.4, Xwumudueckue CBOHCTBa
KapOOHOBBIX KHCJIOT U UX IPOU3BOJIHBIX
Tema 2.5. IlpuponHble pacTUTEIBHBIE U )KUBOTHBIE JKUPHI 4 6 5
JlaGopatopHast padora Ne 2.5. Cunre3 u uneHtuduKamus
OPTaHUYECKOTO COCJTMHEHMSL.
DK3aMeH 15 | 27 | »k3aMeH MPOBOAMTCA B YCTHOH (hopme
Mo OWjeraMm COTJIACHO NpPOrpaMMme




Ilnannpyemble
(KOHTpOJIUpYeMbIe)

Bujabl yueoHo# padoThl

KonrakTtHas padota

Pe3y.IbTATbI OCBOCHHSI: = E § Buasl 1 GopMbl KOHTPOJIBHBIX
K0x(b1) pOPMHPYEMOIi(bIX) ° o = 5 = g MepOoNnpusTHH, 00ecieYnBAIOLIHe N0
KoMneTenuu(ii) u HaumeHnoBanue pasjieiioB, TeM; g g 9 2, & r 5 o = COBOKYIMHOCTH TEKYIIMH KOHTPOJIb
o [ [
MHAMKATOPOB 10CTUKEHHS (bopma(br) NPOMERYTOUHOM aTTeCTALNH c) g 7 E"? = E E g % E yCIeBaeMoCTH,
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3a4ycTa
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3.3.

6

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.

AynuropHas camocTosiTelbHasg paboTa 00ydaromMXCs MO AMCHMILIMHE BBINOJHSAETCS 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, ¥ perIaMeHTUPYETCs PaCIUCaHUEM YUeOHBIX 3aHATHH.

Breaynuropnas camoctosaTenbHas pabota 00yJyaromuxcs — IiaHupyemast yaeOHast, HayqHo-
UCclieloBaTeIbCKasi, MpakTHyeckass paboTa oOy4yaromIMXcs, BBINOJIHAEMas BO BHEAYAMTOPHOE
BpeMs 10 33aJaHUI0O M TIPU METOJMYECKOM pYKOBOJCTBE IIperojaaBatenisi, HO 0e3 ero
HEMOCPEJCTBEHHOTO yYacTHs, PACIUCAHUEM YUeOHBIX 3aHATUH HE PErlaMeHTUPYETCH.

BueayautopHas camoctosiTenbHast paboTa 00yJaronuxcsi BKIIOYaeT B ceOs:

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

— M3Y4YEeHHE YUeOHBIX TOCOOUI;

- U3yuyeHHE TEOPETHYECKOr0 U IPAKTUYECKOTr0 MaTepuaya 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/ICHNE KOHCYIbTALUHN TIepe/ IK3aMEHOM,
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- KOHCYJIbTAllUM [0 OpPraHU3alMd  CaMOCTOSITEIIBHOIO  HM3Y4YEHMS  OTAEIBHBIX
paszenoB/TeM, 0a30BbIX MOHATHHA y4eOHOW AMCHUILUIMHBI, KoTopble GopmupoBamu YK u OIIK, B
LeJsAX 00ecreueHus IPeeMCTBEHHOCTH 00pa30BaHusl.

3.5. IIpuMeHeHHE BJIEKTPOHHOTO OOY4YEHHMs, TUCTAHIIMOHHBIX OO0pPa30BaTEIbHBIX
TEXHOJIOTUHI

[Tpu peanuszanuu nporpaMmbl yueOHOM JUCIUTUIMHBI BO3MOYXKHO IPUMEHEHHUE 3JICKTPOHHOTO
00y4YeHMsI U IUCTAaHLIMOHHBIX 00pa30BaTEIbHbIX TEXHOJIOTHI.

Peanuzanus nporpaMMel y4eOHON AUCHUILUIMHBI C IPUMEHEHHUEM 3JIEKTPOHHOTO O0YYEHUsS U
JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHHA PETIIaMEHTUPYETCS NEHCTBYIOIMMH JIOKATbHBIMU
aKTaMW YHUBEpPCUTETA.

[TpuMEHSIOTCS ClIeMyIONHe Pa3HOBUAHOCTH pPEATU3aIMU [IPOTPaMMbl C HCIOJIb30BAHUEM
20 u JJOT.

B anekTpoHHYI0 00pa3oBaTeIbHYIO CPEdy, M0 HEOOXOJMMOCTH, MOTYT OBITh MEPEHECEHBI
OT/ICJIbHBIC BUJIbI YICOHOH S TEIbHOCTH:

HCI0/Ib30BaHHE 00beMm, BKJIIOYEHHE B Y9eOHBIH
ucnoab3zoBanue 30 u JOT
90 u 10T qac npoiecc
CMEIIaHHOE TIEKITUU 36 B COOTBETCTBHH c
o0yueHune pacnucanuemM yueOHBIX
3aHATHI




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

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIIUU(11).
YpoBHH HT0roBoe KOJIMIECTBO Omenka B 5 TloKa3aTe N YPORHS CHOPMHPOBAHHOCTH
copMupoBaHH 62108 NATHOAILHO
ocTH B 100-6annbHOI cucreMe npodgecce
KOMITeTeH IiH (- cucreme 10 pe3yJabTaTaM YHHBEPCaIbHOM(-bIX) odenpogeccHoHaIbHO(-bIX) 1»(1)(;;23;;1
i) 10 pe3yJbTaTaM TeKylled u KOMIeTeHuu(-i) KOMIIeTeHI Ui
TeKylei u MPOMEKYTOUHOM Kommere
IPOMEKYTOUHOM arrecranuu Humu(-if)
arTecTaluu YK-1 OIIK-3
WJI-VK-1.5; WJI-OTK-3.3
BBICOKHIA OTJIUYHO Oobyuaromuiics: OO6yuaromuiics:

- TIOKa3bIBaeT 4YETKHUE CHUCTEMHble 3HAHUS IIpaBHUJIa
TEXHUKU O€30MacCHOCTH NPH BBIIOIHEHUH XHMHYECKOTO
9KCIEPUMEHTA B Ta0OPATOPHBIX YCIOBHSX;

- JIEeMOHCTPUPYET HaBBIKM BBIMIOJHEHHUS CTaHIAPTHBIX
orepauuii 1abOpaTOPHOTO XHUMHUYECKOTO 3JKCIIEPUMEHTa
0  MmpeajaraéMblM  METOJUKaM  IpPU  PELIeHHUH
MPAKTHUUYECKUX 3a]1a4;

- KPUTHYECKH M CaMOCTOSTEIBHO OCYIIECTBISIET BHIOOD
nabopaTopHO XMMHUYECKOW MOCYIbl, HAarpeBaTeNbHBIX U
NEPEeMEIINBAIOIMX  YCTPOMCTB Al  IPOBEICHHUU
XHUMHYECKOTO SKCIIEPUMEHTA B TAOOPATOPHBIX YCIOBHUSX;

- Ta€T YETKYIO OLIEHKY NMPOBEJACHHOTO CUHTE3a U KayecTBa
MOJY4E€HHOI'0 OPraHMYECKOI'0 COeTUHEHNS,

- aHaJIM3UPYyeT U OIIEHHWBAET CBS3b MEXAYy CBOWCTBAMHU
OPTaHWYECKUX COEOUHEHHH C  BO3MOXKHOCTBIO  HX
WCTIOJIb30BaHMA B TPO(eCcCHOHATBHOM JIeSITeIbHOCTH.

- TIOKa3bIBACT YECTKHE CHUCTEMHEBIS
3HaHUS KIJIACCOB OPraHHYECKHUX
COCTUHCHUH, 1704 CTpPOCHUE,
¢usnueckue W XUMHYECKHE
CBOMCTBa,

- HCYEpIBIBAIOIIE U JIOTHYECKH
CTpOMHO  HW3/1araer  JOTUKO-
METOJ0JIOTUYESCKUI
WHCTPYMEHTapuii TpH BBIOOpE
METOJOB Pa3JelICHUs], OUUCTKH U

UACHTU(DUKALIUN XUMHYECKUX
COCTUHEHMUI;

- JIEMOHCTPHPYET HAaBBLIKH
Hay9IHO-TEOPETUIECKOTO T0IX0/1a
K pEIICHUIO 3a7a4
npodecCuoHaIbHON
HaIpaBJICHHOCTH n
MIPaKTHYECKOT0 150,
HCIIOJIL30BaHUS B JalIbHEHIIICH
npoecCuoHaIbHON

JACATCIIBHOCTH.
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MOBBIIIIEHHBINA

XOPOIIO

OO0yyvaromuiics:

- TMOKa3bplBaeT YETKUE CHUCTEMHbIE 3HAHUS IpaBUIIa
TEXHUKH O€30MacHOCTH NPH BBIIOJIHEHUH XHMHUYECKOTO
OKCTIIEpUMEHTa B JaOOPAaTOPHBIX YCIOBHSIX, IOMyCKaer
eJIMHUYHBIE HETPYObIe OINOKH,

- JIEMOHCTPUPYET HABBIKM BBITIOJHEHUS CTaHIAPTHBIX
omepauuii 1abOpaTOPHOTO XHUMUYECKOTO 3KCIEpPUMEHTa
[0  TpenjgaraéMblM  METOIMKAM  IpU  PEIICHUU
MPaKTUYECKUX 3a7ay;

- KPUTUYECKH M CaMOCTOSTEIBHO OCYIIECTBISIET BBIOOD
71a00paTopHON XMMHUYECKOW IMOCYIbl, HArpeBaTeNbHbIX U
NEPEeMEIINBAOIUX  YCTPOMCTB Al  IPOBEICHHUU
XMMHYECKOTO 3KCIIEPUMEHTA B JIAOOPATOPHBIX YCIOBUSIX,
JOTyCKaeT eINHNYHbIC HETPyOble OMINOKH;

- Ta€T YETKYIO OLIEHKY NMPOBEACHHOTO CUHTE3a U KayecTBa
MOJY4YEHHOI'O0 OPraHMYeCKOIo COEIMWHEHUS, JOMyCKaeT
eIMHUYHBIC HETpyObIe ONIHOKY;

- AQHATU3UPYET M OLICHUBACT CBSA3b MEXIY CBOHCTBaMHU
OPraHMYECKUX COCIUMHEHHMI C  BO3MOXKHOCTBIO  HX
WCTIOJIb30BaHMS B XUMHUYECKOH TEXHOJIOTHH.

OO0yyaromuiics:

- IOKa3bIBAET YETKUE CUCTEMHBIE
3HaHUS KJIACCOB OPTaHUYECKHUX
COEIMHEHUH, HMX  CTPOEHHE,
¢uznyeckue W XUMHYECKHE
CBOICTBa, JOIMyCKaeT eANHUYHbBIE
HEerpyOble OINOKH;.

- HCYEPIBIBAKOIIEC U JOTHYECKU
CTpOMHO  W3Jaraetr  JOTUKO-
METOJ0JIOTUYCCKUI
WHCTPYMEHTapHid TpPH BBIOOpE
METOJOB Pa3JCIICHUs], OUUCTKH U

UACHTU(DUKALIUN XUMHUYECKUX
COCIMHEHU;

- JIEMOHCTPUPYET HaBBIKH
Hay4HO-TEOPETUUECKOT0 MOAX01a
K pEIICHUIO 3a1a4
npodeccuoHaIbHON
HaIpaBJICHHOCTH Hu
MPaKTUYECKOTO HX
HWCIONb30BAHUS B JajibHEHIIEH
npoecCuoHaIbHON

JACATCIIBHOCTH.
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0a30BEIN

YAOBJIETBOPUTCIIBHO

OO0yyvaromuiics:

- C HETOYHOCTAMH MH3JIara€T 3HAHUA U NPEACTABIICHHUA O
NpaBUIaX TEXHUKH O€30MacHOCTH TMPH BBIMOJHEHUN
XMMHYECKOTO SKCIIEPUMEHTA B JIAOOPATOPHBIX YCIOBHSX;

- JIEMOHCTPHpPYeT (hparMeHTapHbIC HABBIKU BBIIOJHEHUS
CTaHJApTHHIX oOmepanuid J1abopaTOPHOTO XHUMHUYECKOTO
OKCIEpUMEHTa [0 MpeljaraeMbpiM METOJUKaM Mpu
pEeLIeHNH PAKTUYECKHUX 337134,

- HUCHBITBIBAET CEpPhE3HBIC 3aTPyOHEHHS MpU BBIOOpE
nabopaTopHOl XMMHUYECKOW MOCYIbl, HarpeBaTeNbHBIX U
NEepeMEIINBAIONINX  YCTPOWCTB Ui HIPOBEACHHU
XMMHYECKOTO IKCIIEPUMEHTa B Ja0OPATOPHBIX YCIOBHSX;

- HCIBITBIBAET CEPbE3HBIC 3aTPYyAHEHMsI INPU  OLCHKU
CHHTE3a U KayecTBa TIOJIYYEHHOTO OpPTraHHYECKOTro
COC/TMHEHMUS,

- ONMHKCHIBATh B OOIIMX YepTax CBA3b MEKIY CBOMCTBAMH
OpTraHUYCCKUX COCﬂHHCHHﬁI U HUX HUCIOJb30BAHHEM B
XMMHYECKOH TEXHOJIOTHH.

OO0yyaromuiics:

- C HETOYHOCTSIMH U3JaraeT
3HAaHUS KJIACCOB OPTaHUYECKHX
COCIMHEHUH, WX  CTPOCHHE,
¢uznyeckne W XUMHYECKHE
CBOMCTBA,;

- HCTIBITHIBAET CepbE3HBIC
3aTpyIHEHUS npu BEIOOpE
METOJIOB pa3/eeHHs], OYNCTKH U
UICHTU(DUKAIIUN XUMHYECKUX
COCIUHCHMUI,

- C TPyIOM JIEeMOHCTPUPYET
HABBIKM HAaYy4YHO-TEOPETHUCCKOTO
MoAX0Ja K PCIICHUIO 3aaa4

npodeccuoHaIbHON
HaNpaBJIECHHOCTH u
MPaKTUIECKOTO ux
WCIONb30BaHUsI B JalbHEHUIICH
npodeccuoHaIbHON

JACATCIIBHOCTH.
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HU3KHN

HCYOOBJICTBOPUTCIBHO

OO0yyvaromuiics:

- HCIIBITBIBACT CEPHE3HBIC 3aTPYAHEHUS MPU W3JIOKEHWH 3HAHWM NPaBWIa TEXHHKH OC30MACHOCTH TpPHU
BBITIOJIHEHUU XMMHUYECKOTO IKCIIEPUMEHTA B TAOOPATOPHBIX 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 HAayYHO-TEOPETHYCCKOTO TOAXO/Ja K pEIICHUIO 3aaad
npoeCCHOHANFHOW  HAMpPAaBICHHOCTH W MPAKTHYECKOrO WX  UCIONL30BaHUS B  JalbHEHIIen
po(heCCHOHAIBHOMN IEATEIIbHOCTH.

: 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

JUCHUILINHE «XHUMHSI OpTaHUYecKas» MpOBEPsSeTCs YPOBEHb COPMHUPOBAHHOCTH Yy OOYUaAIOIIUXCSl KOMIETEHLIMN U 3allJIaHUPOBAaHHBIX PE3YJIbTaTOB
o0y4eHHUs M0 JUCLUIUIMHE, YKa3aHHbBIX B pa3Jienie 2 HaCTOsIIEeN MpOorpaMMBl.

5.1. @opMbl TEKYLIEro KOHTPOJS YCIEBAEMOCTH, IPUMEPHI TUTIOBBIX 3aaHUMN!
Ne nn PopMeI Tekyuero IIpuMepsI THIIOBBIX 3aJaHUI @opwupyemas
KOHTPOJIsA KOMIIETeHIIUsI

1 Bomnpocsr K 3amute | KOoHTposibHBIE BOIIPOCHI K 3aLIUTe JJAOOpaTOPHBIX padoT YK-1

smaboparopHbix pabor 1o | 1. [IpuBenute 5 0OIIMX MPaBHII OBEICHUS B XUMHUECKOH J1abopaTopuu. NI-YK-1.5

pazzeny «Texnuka | 2. YTo cnemyeT NpeanpuHsTh, €CIH B 1a00OpaTOPUH BO3HUK OYar BO3rOpaHus?

Oe3onacHOCTH M OCHOBHBIE | 3. UTO cremyeT NpearnpuHsTh, €Cli B 1a00paTOpuH pa3omiiu TepMomMeTp?

paBmiIa paboThI B | 4. TlpuBenute OCHOBHBIC IpaBWJa JUYHOW THUIHEHBI TpH paboTe C XUMHUYECKHUMU




15

pazneny «Xummuueckue
PCAKTHUBLI Hux
KJIAaCCU(UKAIIMS U CTSTICHb
YUCTOTBD»

2. Kak onpenensitoT IIOTHOCTh KUJIKUX BEIECTB?

3. Kak nioTHOCTh ®KHUJIKHAX BEIIECTB 3aBHCUT OT TEMIIEPATYPHI?

4. Kakoit 006beM Bojibl 1 HoSO4 (0 = 90%; p = 1,8144 r/Mi1) HEOOX0IUMO CMeIIaTh YTOOBI
npurotoButh 30 T 45%-Horo pactBopa H,SO,

5. Paccuuraiite, CKOJIBKO HYXHO B3sTh BoAbl U TBepror KOH, uro0Osl npuroroButs 50 mu
25,36 %-noro pacteopa KOH p = 1,240 r/mi.

6. OnpenenuTh MacCCOBYIO JIOJIIO a30THOW KUCIOTH B 10 MOJIIPHOM €€ pacTBOpE, MIOTHOCTh
kotoporo 1,30 r/mi.

Ne i PopMeI Tekyuero IIpuMepsbI TUNOBBIX 3aJaHU @opmupyemas
KOHTPOJIsA KOMIIeTeHIIHsI
XHUMUYECKOH 1a00paTopun. | COCTUHEHUSIMH
OcHoBHble  mpuembl  u | 5. [IpaBuia TexHuku 0€30MaCHOCTU NPU PAbOTE CO CTEKIITHHOM 1 (hapdopoBoii mocyaoi.
METOABI paboTsI B | 6. IlpaBuna paboTel C KOHLEHTPUPOBAHHBIMH KHCIOTAMU M TBEPIBIMHU IIECIOYAMH.
nabopaTtopuu [IpaBrna npUroTOBIEHUS PACTBOPOB KUCIIOT U LIEIOYEH.
OpPraHUYECKOW XUMHN» 7. IlpaBuna paGoOTBl C DNEKTPUYECKUMH IUIMTKaMHu. [lepBas moMomls NpU MOpakKeHUH
UIEKTPUIECKUM TOKOM.
8. IIpaBuia pabOTHI C IETKOBOCIUIAMECHSIOLMMHUCS KUIKOCTSIMU.
9. IlpaBuna obpateHne Co CIIUPTOBKOM.
10. IIpaBuna paGoOTHI C MIETOYHBIMUA METAIJIAMHU.
11. OcHoBHBIE TIpaBHJIa PaOOTHI C TOKCHYHBIMH COSAMHEHUSMH. Mephl 0e30MacHOCTH U
nepBas 1moMouib Npru OTPpaBJICHHUH.
12. Kakue neiicTBus ciieayeT NPeANPUHATH MIPU MOMNaJaHUH B TJ1a3a MIeJI0YH UIH KUCIOTHI?
13. HeoTnoxxHasi 1OMOIIb MPU 0KOTaX KACIOTAMH U LIEI0YaMHU.
14. IlepBast nOMOIIb OIPHU TEPMUUECKUX U XUMUYECKUX 0KOTaX.
2 Bonpocst K 3ammTe | KOHTpoJIbHBIE BOIIPOCHI K 3alIuTe 1abOpaTOPHBIX padoT OIIK-3
naboparopHeix paboT mo | 1. UTo Takoe IIOTHOCTH BelecTBa? NA-0OI1K-3.3
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DopMbI TEKYLIEro . dopmupyemas
Ne i P yiut IIpuMepsbI TUNOBBIX 3aJaHU pMHPY
KOHTPOJIsI KOMIIeTeH LU
3 Bompocsr K 3ammTe | KOHTposbHBIE BOIIPOCHI K 3alIuTe 1ab0paTOpPHBIX padboT OIIK-3
naboparopHeix paboT mo | 1. Ha pa3nmuumu B KakuxX CBOWCTBaX COCIUHCHMII OCHOBaHa meperoHka kak wmeton | MJ[-OITK-3.3
pasneny «OuncTKa | pasmeracHus U OYUCTKH BEIIECTB?
TBEPIBIX BemiecTB: | 2. UTo Takoe TemmepaTypa KUIEHHS U OT 9e€T0 OHA 3aBUCHUT?
MEepEeKpPUCTAIIN3ALINS, 3. Kakoit mporiecc Ha3bIBAIOT MPOCTOM MEPETrOHKOM?
BO3TOHKA, sctpakims. | 4. C kakoi CKOPOCTHIO MpoBoAnTCS Nieperonka? Koraa cinemyer ee 3akaHIHBaTh?
Cymika TBepabIx BemectB» | 5. [lo KakuM KpUTEpUsSM CYIAT O CTETIEH! YMCTOTHI MTOTyYeHHOTO Tpenapara’?
6. Ha yem ocHOBaH mporecc CyIIKH OPraHMYECKHUX PACTBOPUTENEH HEOPraHWYECKHUMH
ocymuTensiMi. Kakoe cOOTHOIIEHHE MEXIY OCYIIUTENEM U OCYLIAOIIUM PAaCTBOPOM.
7. Paznuune B KaKUX CBOWMCTBaX TBEPIBIX BEIIECTB JIEXKHUT B OCHOBE MEPEKPUCTAILIH3AIIH
KaK MEeTO/1a OYUCTKHU?
8. Ha yem ocHOBaH MeTO/[] MepEeKPUCTAILTU3AIIHH.
9. Kakas mocyza ucnons3yeTcs Ui MPOBEACHHS MEPEKPUCTAIITH3AIH?
10. Yo Takoe BO3roHKa, HA YEM OHA OCHOBAaHA.
11. Yto npoucxoauT MpH BO3TOHKE.
12. Kakue BemiecTBa MoABEprarOTCsS BO3TOHKE.
13. Kakas TtemmepaTypa Ha3blBaeTcs TeMIIEpaTypol BO3TOHKM W KaKk €€ MOIXKHO
perynupoBats?
14, Kak HYXHO HarpeBaTh BEIIECTBO IIPM BO3TOHKE, YTOOBI W30EXKATh 3HAYUTEIBHBIX
MOTEPb.
15. 7. B uyem npeumyIiecTBa BO3rOHKH KaK METOJIa OYMCTKH Tepe]] IepeKpUCTaIIN3aIneii?
5.2. Kpurepuu, mikanapl OIEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:
HanmeHoBaHue
xasabl
OIIeHOYHOTI' 0
OLlEHUBAHMS
cpencTBa
Kputepun oneHuBanusi
(KOHTPOJILHO-
IIaTudasabHas
OII€HOYHOr 0
cucrema
MeponpusATHA)
Bompocs! K 3auiuTe PaGoTa BhinonHeHa MOMHOCTHIO. HeT ommboK B JIOTMYECKUX PACCYKICHHSX. BO3MOXKHO HaJIM4ME OJHOW HETOYHOCTH )
11a6OPaTOPHBIX WJIM OITUCKH, HE SBJISIFOIIUECS CIICICTBUEM HE3HAHWS WM HETIOHHUMAaHUs yaeOHOoro Mateprana. OOydJaromuiics mokas3ai
pabot MOJIHBIA 00BEM 3HAHMH, YMEHUH B OCBOCHHH MPOHICHHBIX TEM M MPUMEHEHHE NX Ha MPAKTHKE.
PaboTa BBITIOIHEHA TTOTHOCTHIO, HO 0OOCHOBAHM IIArOB PEIIeHUs HeA0CTaTOuHO. JlomyIeHa oHa OmmOKa W JBa- 4
TPU HEIOYETA.
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HaumeHnoBanue
IIxansl
OLICHOYHOI 0
OlIeHUBAHMA
cpeacTBa
Kpurepum oneHuBanus
(KOHTPOJILHO-
I[IsaTnéaibHast
OLICHOYHOI 0
cucremMa
MeponpHusATHA)
JonymieHsl 6osee oaHOM oHUOKK MK 00Jiee ABYX-TPeX HEJOUYETOB. 3
Pabota BbImonHeHa He MOTHOCTHIO. JlomyIeHbl TpyOble OINOKH. 2
PaboTa He BbIIONHEHA.

5.3. IIpomexyTouHasi aTTeCcTalUs:

®opma ®opmMupyemMasi KOMIeTEHIAS
NPOMEKYTO TunoBbie KOHTPOJIbLHbIE 32JaHUS H HHbIE MATEPUAJIBI
YHOM JUIS1 IPOBe/IeHUs IPOMEKYTOUYHOM aTTecTalum:
arTrecTauMu
Bapuanr 1 YK-1
1 Kaxkue neiicTBus cienyet NpeAnpHUHSTh NPU NOMAJaHUU B IJ1a3a MEI0YH WIH KUCIOThI? NA-YK-1.5
2 Ha uem ocHOBaH nporecc CylKyu OpraHidecKuX pacTBOPUTENEH HEOPraHUUECKUMH OCYIIUTEISIMU. OIIK-3
Kakoe cooTHOIIEHNE MEXKAY OCYIIUTENEM U OCYLIAOUIUM PACTBOPOM. UJI-OI1K-3.3
3 Yo Ha3BIBAIOT TEMIIEPATYPOM KUIICHHS BEILIECTBA, KAK OHA MOKET ObITh NoHMkeHa? Kakue Buab!
MEPEroHKH IPUMEHSIOT B 3aBUCUMOCTH OT CBOMCTB pa3/esisieMbIX BEILECTB.
4 Ha ueMm ocHOBaH MeTo1 epekpucTauIn3anun. Kak onpenesstoT TeMneparypy IiaBiIeHus
OK3aMeH B OpPTaHUYECKUX CYIb(HOKUCTIOT?
YCTHOH 5 Kakue xauecTBeHHbIE pEaKIMU Ha ABOIMHYIO cBsi3b Bam m3BecTHrI? IlpuBenuTe npumepsl.
%(1)41?1 h;iarl\ldo 6 [Monyuwnre Oyraauen-1,3. ['uapoxnopupoBanue OyraaueHa (mo tumy 1,4).
7 I'mapupoBaHreM COOTBETCTBYIOIIETO alKWHA MOMYYHTE METHIIOYTaH, KOTOPBIH MOIBEPTHUTE
HUTPOBAHUIO.
8 [oneiicTByiiTe GpomMoBOIOPOOM Ha MeTUiIponeH. [Ipasuno MapkoBHUKOBa.
9 [Tonyunte 2-metunnenten-1 n3 cnupra. [lonuMepusarus 3Toro ajakeHa.
10 Beenure cynbdorpynmy B: a) renragekad; 0) OeH307.
Bapwuanr 2
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1 [lepBas momoMIb IPU TEPMUIECKUX U XUMHUUECKUX OXKOT'aX.
2 B kakux ciydast ICTIONB3YIOT BOJSHBIC, TIECUaHbIe I MeTaJUTHYecKre (criaBa Byna) 6ann?
3 Ha uem ocHoBaHO pa3zesnieHue cMecH MyTeM MeperoHku. Kakue Buapl IeperoHky NPUMEHSIOT B
3aBUCHUMOCTH OT CBOMCTB Pa3Je/IieMbIX BEIIECTB.
4 Ha uem ocHoBan MeTox nepekpuctaumzanuy. Kak onpeaesnsror KOIu4ecTBO pacTBOPUTEIS
HE00X0IUMOe TS IEPEKPUCTATITN3AIH ?
5 Ha uem ocHoBan MeTox sxcTpakiun? Kakum TpeOoBaHHSAM JOJIKEH YAOBIETBOPSTH PACTBOPHUTEIb,
MIPUMEHSIEMBbIN AJIS1 SKCTPAKIUH?
6 Oxucnure: a) TOIyod (METHIOSH30M); 0) eKaH (KaTaJIUTHIECKOE OKUCIIEHUE 0 KApOOHOBBIX KHUCIIOT).
7 BpomupoBanue: a) n3odyrana; 6) penona (rugpokcubeH301a); B) MPOIICHA.
8 C oHMM U3 U30MEPOB AJKHHA, COAEPKALIETO 5 YIIEPOAHBIX aTOMOB, IPOBEIUTE PEAKLIMH: a)
ruapaTtanuy; 0) THIPUPOBAHUS; B) THAPOXIOPUPOBAHUS (2 MOIIS TaJOT€HOBOIOPO/A).
9 Hcxons 3 HOHaHa, OJTY4UTe MIEHTaH, 3aT€M U3 HEr0 — MOHOOPOMOITPOU3BOTHOE.
10 [TpoBenuTe ankuIMpOBaHUE HUTPOOCH30IA ATKUIOPOMUIOM, MOTYYESHHBIM B II. 9.

Bapuanr 3
1 IIpaBuna paboOTHI C KOHLIEHTPUPOBAHHBIMHU KHCIOTaMU M TBEPABIMH LienodaMu. [IpaBuia
MPUTOTOBJICHUS PACTBOPOB KHCJIOT U ILEI0YEH.
2 O603HaueHne, KBATU(UKALHS, TPOLEHTHOE COAEP)KaHHE OCHOBHOTO XUMHYECKOTO BEILIECTBA, [IBET
MapKUPOBOYHOH ITOJIOCH XMMUYECKUX peakTuBoB B cooTBeTcTBUM ¢ ['OCT 13867-68
3 [MonyuwnTe mponanoii-1, KOTOPEII MpeBpaTuTe B KapOOHUIILHOE COEIMHEHNE.
4 [Momyuute u3 3Tanans U cuHwibHON KucIOoTh (HCN) mponeHoBy0 KUCIIOTY, 3aTeM €€ aMH/l U TTOJIUMEp
Ha €ro OCHOBE.
) W3 Tpuoneara rimiepuHa NoIy4IuTe MBLIO.
6 [omyuuTe XJIOPUCTHINA MTPOMUOHMI, KOTOPBIM MOJEHCTBYITE Ha MponroHaT HaTpus. Kak Ha3pIBaroTCs
PeaKyy C UCIOIb30BAaHUEM XJIOPUCTOTO MPONHOHMUIA?
7 [omyuute penon (TuapoKCUOEH30IT) U UCIIONB3YHTE ero s CHHTe3a TUPEHIITOBOTO dPHpa.
8 [Monyunre TpeT-OyTUIIXIIOPU U3 COOTBETCTBYIOIIETO allKeHa. B3aumoeicTBre 3Toro

rajoreHoaikaHa: a) ¢ 0eH3osnom; 0) ¢ Bogoit. Kak Ha3pIBalOTCS 3TH peakuyy C TajJoreHoanKaHom?

9 Hcxons u3 6ensona nonyunte henon (ruapokcudenson). [Iposenure peakiuy anumupoBanus heHoa
B Koublio ¥ 1o OH rpymme. B ueM pasnuams mpu MpoBEAeHUH dTHX PEeaKInii?

10 [MonyunTe MaTOHOBYIO (TIPOTIAHANOBYIO) KHCIOTY M3 COOTBETCTBYIONIETO AUHUTPHIIA, & 1ajee —
MOJTHBII STHIIOBBIA 3(HP 3TONH KUCIOTHI.
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5.4 Kpurepun, mKanbsl OHEHUBAHUS IPOMEKYTOUHOM aTTeCTallui y4EOHON AUCIMIUINHBI:

Dopma
NPOMEXKYTOYHOM
aTTecTalNu

HanmeHoBanue
OIIEHOYHOI'0
cpelicTBa

Kpurepum oneHuBaHus

IMxanabl oeHUBAHUA

IIaTudaIbHANA CHCTEMA

OK3aMeH: YCTHBIN OIpoc

OO0yyaromuics:

- TIOKa3bIBacT YETKUE CUCTEMHBIC 3HAHWS TMpaBWIa TEXHUKH OC30MAacHOCTH TPH BBIOJTHEHUH
XMUMHYECKOT0 SKCIIEPUMEHTA B TaOOPAaTOPHBIX YCIOBHSIX;

- TII0Ka3bIBAa€T YETKUE CHUCTEMHBIC 3HAHMS KJIACCOB OPraHUYECKHX COCIMHEHUIN, HUX CTPOCHMUE,
¢du3nuecKue 1 XUMHYECKHE CBOHCTBA.

- JEMOHCTPHPYET HAaBbIKM BBIIOJHEHHUS CTAaHAAPTHBIX ONEpaluid J1abopaTOPHOIO XHMHUYECKOTO
9KCIEPUMEHTA M0 MpeATaraéMbIM METOUKAM TIPU PEIEHUH IPAaKTHYECKUX 3a]ad;

- MCUYEPIBIBAIOLIE U JOTMYECKU CTPOMHO M3JIAaraeT JIOTMKO-METOAOJOTMYECKUN MHCTPYMEHTApUN IIPU
BBIOOPE METOAOB Pa3AeCHHUs], OUUCTKH U HICHTU(HUKALIMY XUMUYECKHX COeIMHECHU;

- KPUTHYECKHM M CaMOCTOSTENBHO OCYILECTBISIET BbIOOp J1a0OpaTOpHON XHUMHUYECKOW MOCY[IH,
HarpeBaTelIbHbIX M IEPEMEIIMBAIONINX YCTPOMCTB JUI IPOBEJIECHUN XHMHUYECKOTO JKCIEPUMEHTa B
71a00PATOPHBIX YCIIOBUSX;

- Ia€T YETKYIO OIIEHKY IIPOBEJCHHOTO CHHTE3a U Ka4eCTBa MOIYYEHHOI0 OPraHUYECKOr0 COETMHEHUS;

- QHAIM3UPYET U OLEHUBAECT CBSI3b MEXJy CBOMCTBAMU OPTaHUUYECKHUX COCAMHEHUHM C BO3MOXKHOCTBIO UX
HCIIOJIB30BaHUS B XMMUYECKONW TEXHOJIOTUH;

- JIEMOHCTPUPYET HAaBBIKM HAy4YHO-TEOPETHUECKOro IOAXO0Ja K PEIIeHHIO 3ahad MpodecCHOHANTbHON
HaNpaBJIEHHOCTH M MPAaKTUYECKOTO0 MX HCIOJIb30BAaHMS B JajbHEHIIEH MpodeccHOoHaNbHON
JIEATEIIbHOCTH.

5
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OO0yyvaromuics:

- IIOKa3bIBa€T YETKUE CHUCTEMHBIC 3HAHUS MPAaBWIA TEXHUKH OE30IIACHOCTHM MPH BBINOJHECHUU
XHUMHYECKOT0 SKCIIEPUMEHTA B JTa0OPaTOPHBIX YCIOBHSIX, JOMYyCKAET SAMHUYHBIE HETPpyOble OLIHOKY;

- TIOKa3bIBacT YETKUE CHCTEMHBIE 3HAHHs KJIACCOB OPTraHMYECKHX COCIUHEHUH, HX CTPOCHHE,
¢bu3nuecKue 1 XUMHYECKHE CBONCTBA, NOIyCKAeT €IMHUYHbBIE HEIPyOble OIUOKM;.

- JEMOHCTPHpPYET HAaBBIKM BBITIOJHEHUS CTAaHAAPTHBIX OMepaluid J1a0opaToOpHOrO XHMHYECKOTO
9KCIEPUMEHTA T10 MpelaraeMbIM METOAMKAM P pelICHHH MPAaKTHUECKHUX 3a/1a4;

- HCYEPIBIBAIOLIE W JOIMYECKH CTPOWHO H3JaraeT JIOTMKO-METOAOJIOTHYEeCKUI MHCTPYMEHTApHH MpH
BbIOOpE METOAOB Pa3AEICHUs, OUUCTKH U UICHTU(UKALMYA XUMHUUECKUX COCINHEHNUH;

- KpUTHYECKH M CaMOCTOSITENIbHO OCYILIECTBISIET BBIOOp J1a0OpaTOpHOH XWMHUECKOW TMOCY[IH,
HarpeBaTe/IbHBIX M IEPEMEIIUBAIOIINX YCTPOMCTB Ul INPOBEACHUH XUMHYECKOTO 3KCIIEPUMEHTA B
mab0paTOPHBIX YCIOBUSAX, AOMyCKAeT EAMHUYHBIE HETPYObIe OIIHOKH;

- Ma€T YeTKYI0 OLEHKY MPOBEIECHHOTO CHHTE3a M KayecTBa MOJIYYEHHOTO OPTaHHMYECKOTO COSIWHEHUS,
JIOITYCKAeT CIUHUYHBIC HErPyOble OLITHOKH;

- aHAIM3UPYET U OLIEHUBAET CBSA3b MEXIy CBOMCTBAMH OPraHUYECKUX COEIUHEHHUI C BOZMOKHOCTBIO MX
WCIIOJIb30BaHMS B XUMHUYECKON TEXHOJIOTHH;

- JIEMOHCTPUPYET HAaBBIKHM HAYYHO-TEOPETUYECKOrO IMOAXOJa K PEIICHHI0 3ahad MpoQecCHOHATBHON
HANPaBIEHHOCTH © TMPAaKTHYECKOTO WX HCIONB30BaHUS B JalbHEHmel mpodeccnoHaTFHON
JeSITETbHOCTH.
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OO0yyvaromuics:

- C HETOYHOCTSIMM H3/araeT 3HaHMWS M MPEICTAaBICHUS O IPABWIAX TEXHUKU O€30MacHOCTH IpU
BBITTOJTHEHUN XUMHYECKOTO SKCIIEPUMEHTA B Ta0OPaTOPHBIX yCIOBUSIX;

- C HETOYHOCTSIMH M3J1araeT 3HaHMs KJIacCOB OPraHMYECKUX COCAMHEHHH, UX CTPOCHHE, PU3MUYECKHE U
XUMHYCCKHE CBOMCTBA;

- JIeMOHCTpHpYyeT (parMeHTapHbBIE HABBIKM BBINOJHEHHS CTAaHAAPTHBIX oOlepanuidi 1abopaTopHOro
XUMHYECKOT0 SKCIIEPUMEHTA MO MpeAiaracMbIM METOANKAM TPH PEIICHUN PaKTHYECKHUX 3a1a4;

- UCTIBITHIBAET CEPbE3HBIE 3aTPYNHEHUS IIPU BBIOOPE METOMIOB Pa3leNIeHHs, OYUCTKU U UACHTU(HUKALIUN
XUMUAYECKUX COCTUHEHUI;

- UCTBITBIBACT CepbE3HBIE 3aTpyAHEHUS MNpH BbIOOpe NaOOpAaTOPHOM XHMHYECKOW TMOCY[IH,
HarpeBaTe/IbHBIX M IEPEMEIIUBAIOIINX YCTPOMCTB Ul INPOBEACHUH XUMHYECKOTO 3KCIIEPUMEHTA B
mabopaTOPHBIX YCIOBUSX;

- UCIIBITBIBACT CepBéSHBIe 3aTpyAHCHUA IIPpHU OLUCHKU CUHTE3a U Ka4CCTBA MOJIYUCHHOI'O OPraHn4e€CcKoro
COCIIHEHMUS,

- OmuCchIBaTh B OOMMX dYepTax CBsS3b MEXKIY CBOWCTBAMU OPraHMYECKHX COCOUHEHUH U HX
UCIIOJIb30BaHUEM B XMMUYECKOH TEXHOJIOIHUH;

- C TpPYyOOM JEMOHCTPHPYET HAaBBIKM HAYYHO-TEOPETHYECKOTO TOAXOJa K PEIICHUI0 3ajad
npodecCHOHAIIBPHOW  HAINPAaBJICHHOCTH W INPAKTHYECKOTO HX HCIOJB30BaHMS B  JaJbHEHIIen
npodecCHOHAIBHON AESTETbHOCTH.
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OO0yyvaromuics:

- HCTIBITHIBACT CEPhE3HBIC 3aTPYIHEHHS MPH W3JI0KCHUHU 3HAHWH TpaBHiia TEXHUKH O€30MACHOCTU NpPU
BBITIOJIHEHUU XMMHUYECKOTO IKCIIEPUMEHTA B TA0OPATOPHBIX YCIOBHSX;

- UCTIBITHIBACT CEPhE3HBIC 3aTPYIHECHUS MPH M3JI0KEHUU 3HAHUI KJIACCOB OPraHMYECKUX COCIMHCHUM,
UX CTpOeHHE, GU3NUECKIEC U XUMHICCKHE CBONCTBA;

O JEMOHCTPHPYET (hparMeHTapHbIC HABBIKM BBIOJHEHHS CTAHAAPTHBIX ONEpaIMii J1abopaToOpHOTo
XMMHYECKOTO OKCIIEPUMEHTa IO MpeAjaraéMbIM METOAMKAM IPU PEIICHHH TNPAKTUYECKHX 3a/ad,
JIOITyCKAaeT rpyOblie ONTMOKY MPH €ro M3JI0KECHUN Ha 3aHITHSAX U B XOJI¢ TPOMEKYTOYHOH aTTeCTaIlNy;

- WCIBITBIBACT CEphE3HBIC 3aTPYAHEHUS TPU BBIOOPE METOJOB pa3/ICNCHUs, OYUCTKH H
UICHTU(HUKAIMA XUMHYECKUX COCIMHEHHI, HE BIIAJICCT HEOOXOMUMBIMU JUIS ITOTO HAaBBIKAMH H
pUEMamMu;

- UCTBITBIBACT CephE3HBIC 3aTPYJHCHUS TMPH BbIOOpe J1AOOPATOPHOW XWMHUYECKOW TOCYIHI,
HarpeBaTCJIbHbIX W MNEPCMCHIMBAIOUINX YCTpOﬁCTB I MIPOBCACHUN XUMHYECKOI'O SKCIICPUMCHTA B
71a00PATOPHBIX YCIOBUSX;

- UCTIBITBIBACT CepPhE3HBIC 3aTPYAHCHHS TIPU OICHKH CHHTE3a M KayeCTBa MOJyYSHHOTO OPraHUYeCKOTO
COC/IHEHMUST,

- C TpPYAOM JEMOHCTPUPYET CBf3b MEXKIYy CBOHCTBAMU OpPraHUYECKHMX COEAWHEHUH U HX
UCIIOJIb30BAaHUEM B XIMUYIECKOM TEXHOJIOTHU;

- C TpPYOOM JEMOHCTPHPYET HAaBBIKA HAYYHO-TEOPETHYECKOTr0 TOAXO0Ja K PEHICHUI0 3aj1ad
npo(h)eCCUOHANBHON HAMpaBICHHOCTH W NPAKTUYECKOTO WX HCIOJb30BaHMS B  JlaJbHEHIICH
po(heCCHOHAIBHOM JIEATEIbHOCTH.
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5.5 Cucrema OLOCHUBAHMA PC3YJIbTATOB TCKYIICTO KOHTPOJIA U HpOMG)KYTO‘IHOfI aTTCCTallhuu.

OreHka o JUCLHUIUIMHE BBICTABISAETCS 00ydarouieMycs ¢ y4€TOM pe3ysIbTaTOB TEKYyLIeH U
IIPOMEKYTOUHOM aTTECTALUU.

dopMa KOHTPOJIsI 100-6anibHas cucremMa I[IaTu6aNIbLHAS cCHCTEMA
Tekymuii KOHTPOJIb:
- onpoc 3a4TEHO/HE 3aUTCHO
[TpoMexyTOYHAs aTTeCTALMs IK3aMEH OTJMYHO
HToro 3a AUCIUILIHHY XOPOIIIO
yIOBJIETBOPUTEIBHO
HEYJIOBJICTBOPHUTEIIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peaymzanuss mporpamMmbl MpeaycCMaTpUBAET HCIOJIB30BaHHE B Mpolecce OOydeHUs
CJIEAYIOMINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- pOOJIEMHAS JICKIIHS;

- IPYNIOBBIE M HHIUBUIYaTbHBIC JUCKYCCHU;

- MperojaBaHue TUCIUTUIMHEI HA OCHOBE PE3yJbTATOB HAYYHBIX UCCIICIOBAaHUI

- MOUCK U 00paboTKa HH(OPMAIUHU C UCTIOJIb30BAaHUEM ceTH IHTEpHET;

- JTUCTaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH;

- WCIOJIb30BaHNE Ha JICKIIMOHHBIX 3aHATHSIX BHICOMATEPHAIIOB M HATJISTHBIX TTOCOOHIA

7. INPAKTHYECKASA MIOATI'OTOBKA

[IpakTudeckast IOATOTOBKA B paMKax y4eOHOW TUCIUIUIMHBI PeaTnu3yeTcs Mpu MPOBEICHUH,
nmabopaTopHbIX padoT, TNPEeayCMaTPUBAIOIIMX Y4YacTHE OOYydJalONIMXCsi B  BBIMOJIHEHUU
OTAEIBHBIX AJIEMEHTOB Pa0O0T, CBSI3aHHBIX C OyayIiei mpodecCuoHaTbHON e TeNbHOCTRIO.

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

[Ipn oO0ydyeHuu mHUI] C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HHBAaJIHJIOB
UCIIOJIB3YIOTCSl MOAXO/bI, CIHOCOOCTBYIOLIME CO3AaHUIO Oe30apbepHOil 00pa30BaTENbHONU Cpebl:
TEXHOJOTUH Au(EepeHIrnanud 1 UHIUBUIYaJbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOIINX
METOAMK 10 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEJCTB JUCTAHLMOHHOTO OOIICHUS,
IIPOBE/ICHUE JONOJHUTENBHBIX WHIWBUAYAIbHBIX KOHCYJIbTAMH MO H3y4aeMbIM TEOPETUYECKUM
BOIIPOCAM M IPAKTHUYECKUM 3aHATHUAM, OKAa3aHUE IOMOIIM IIPU IMOArOTOBKE K IPOMEXYTOYHOU
aTTeCTalUN.

IIpu HeoOXxoauMocTu paboyas mporpaMMa AMCHUUIUIMHBI MOXET OBITh aJlaTHpPOBAaHA JJIs
oOecrnieueHrs 00pa30BaTEIbLHOrO MpoIlecca JUIAaM C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 37J0POBbS, B
TOM YHCJIe JUI AUCTAaHIIMOHHOTO O0YYEHHSI.

Y4eOHble W KOHTPOJBHO-U3MEPUTENIbHbIE MaTepuaabl NPEACTaBIAIOTCS B  (dopMax,
JOCTYIHBIX JUISL U3YYEHUS CTYJIEHTaMU C OCOOBIMH 00pa30BaTEIbHBIMHU MOTPEOHOCTSMHU C YUETOM
HO30JIOTUYECKUX TPYII UHBAIUIOB!
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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 CTyNEHTOB € WHBAJIMAHOCTBIO WM C OIPAaHUYECHHBIMH BO3MOYKHOCTSMH 3I0POBBS
dopma mpoBeAeHHUs TEKyIIed M TMPOMEXKYTOYHOH aTTECTallMd YCTAHABJIMBAETCS C YYETOM
UH/MBUYAJIbHBIX TICUXO(U3UYECKHX 0COOEHHOCTEH (YCTHO, MMCBbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITbIOTEpE, B POPME TECTUPOBAHUS H T.I1.).

IIpoMexyTouHas arrecTanus 10 AUCLUIUIMHE MOXET IPOBOAUTHCA B HECKOJIBKO JTaIloOB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO H3YYEHHUS OTACIBHBIX TE€M TUCHMIUIMHBL [lpm
HEOOXOMMOCTH CTYIEHTY IPEIOCTaBIIAETCS JAONOJHUTEIbHOE BpeMsl AJIsl MOAIOTOBKM OTBETA Ha
3a4eTe WM IK3aMEHE.

JUid OoCylIecTBICHHsT NPOLEAYP TEKYLIEro KOHTPOJSA YCIEBAEMOCTH M MPOMEXKYTOYHOU
aTTecTaluyd OOYYAIOUIMXCSA 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 KOMIETEHLUH, 3asABJICHHBIX B 00pa30BaTElIbHON
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 Y4eOHBIX
ayJIUTOPHIi, 1adopaTopHii,
MaCTepPCKUX, IOMeLIeHuil

NpeIHA3HAYEHHBIX JJI51 MPAKTUYECKOii
MOATOTOBKH

OcHanleHHOCTH Y4eOHBIX ayANTOPHIi, JabopaTopuii,
MAacTepPCKHUX, NOMelleHHii mpeIHa3HAYeHHbIX 15l
NMPaKTHYeCKO MOATO0TOBKH

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

- yueOHas aynuropusiNe 462 s
MIPOBEJICHHS 3aHSATHI CEMUHAPCKOTO
THUIA, TPYIIOBBIX U UHIUBHyaTbHBIX
KOHCYJIbTaIlN, TEKYIIEr0 KOHTPOIS U
IPOMEKYTOYHOM aTTeCTaluH

115 mocago4YHbIX MECT, KOMIUIEKT y4eOHOUW MeOeln, MelloBas
JIOCKa, TEXHUYECKHE CpPEeACTBa OOYYEHHs, CIyXKallue JUis
Mpe0CTaBIeHNUs HHPOPMAIINH Ay TUTOPHH: DKPaH HACTEHHBIH,
MIPOEKTOP.

- yuebHas aymuropuss Ne 755 - | Xumuueckue nabopaTopuu Kadeapbl OpraHHYecKOH XUMHH,
naboparopusi Ui TPOBEICHUs 3aHITUIH | 000py/NOBaHHBIE BBITSDKHON BEHTHIISIMEH, TabopaTopHBIMU
CEMUHApCKOTO TUNA, TPYIIOBBIX U | CTOJaMM Ha 14 T1OCajoO4YHBIX MECT C MOJABEAEHHBIM
WHINBH Ty aJIbHBIX KOHCYJIbTAllH, | BOJOTPOBOAOM U PO3ETKAMH 3JIEKTPOMHUTAHNUS, MEJIOBAst IOCKA.

TEKYILEro KOHTPOJII U IPOMEXYTOUHOM
aTTecTaluu

JlaboparopHble CTEHIBI, HA0OP CTEKJISHHOH JabopaTOopHOU
MOCY/IBI, HaOop PEaKTHUBOB JUTSE IIPOBE/ICHHUSI
AKCIEPUMEHTALHBIX padoT. OOopymOBaHUE: HarpeBaTeIbHbIC
npubopsl  (konmboHarpeBaTenu,  DJIEKTPOIUIUTKH),  BECHI
nabopaTopHEIE, XOJIOJIMITEHUK, ropsiae-BO3AyIIHBIH
CTEpUIIN3aTOP, POTAIIMOHHBIA HCIAPUTENh, YIBTPOTEPMOCTAT,
TEPMOCTAT.

119071, r. MockBa, yJj. Maaas Kanxyxck

as, 1.1, cTp. 2

- IOMEIEHHUE I CAMOCTOSITETbHON
paboThI CTYEeHTOB, ayauTopus 1217

Aynuropusi KOMIBIOTEPHBINA KI1acc

30 mocaIoYHBIX MECT, OCHAIIICHHBIX YIeOHOH MeOebIo 1
MEPCOHANBHBIMU KOMITBIOTEPAMH C JJOCTYIIOM B HHTEPHET

1)Windows 10 Pro x64
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2)Microsoft office 2019

3)AutoCAD 2020

4)3ds Max 2020

5) Maya 2019

6) KOMITAC-3D 18.1

7)Visual Studio Pro 2019

8)Adobe Acrobat Reader DC

9)1C: Ipeanpusitue 8 (8.3.15.1830) (ksmeHT)
10)WinRAR 5.91

10)Kaspersky Endpoint Security 11.6.0.394

11)1nurepuer-6paysep Google Chrome

MaTepI/IaHBHO'TCXHI/ILICCKOC obecreyeHune y‘IC6H0ﬁ JUCHUILIIMHBI  IIpH O6y‘~IeHI/II/I C
HCIIOJIb30BAHUEM BJICKTPOHHOI'O O6y‘-I€HI/IH N JTUCTAaHIIMOHHBIX 06pa3OBaT€JIBHBIX TEXHOJIOTHHA.

Heo0xoanmoe odopyaoBanue IMapameTpsbl TexHuvyeckue TpeOOBaAHUS
[Mepconanbhbiii KommbioTep/ | Beb-Opaysep Bepcust mporpaMmMHOT0 00ecriedeHns: He HIDKE:
HOYTOYK/ITaHILIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, SAunnexc.bpayzep 19.3
MHUKPOGOH, OmnepauronHas cuctema | Bepcus nmporpamMmHOro o0ecriedeHus He HIKe:
TUHAMUKH, Windows 7, macOS 10.12 «Sierray», Linux
Joctyn B ceTh MHTepHeT Beb-kamepa 640x480, 15 kagpos/c

Muxkpodon moOon

JnHaMuku (KOJIOHKH WUTH | JTFOOBIE

HayITHUKH)

Certb (MHTEpHET) [TocrosiHHas ckopocTh He MeHee 192 kbut/c

TexHonmornueckoe  obecredeHHWe  peanu3ald  [OpOrpaMMbl  OCYIIECTBIISETCS €
UCTOJIb30BAaHUEM  DJIEMEHTOB  3JIEKTPOHHOM  MH(POPMALMOHHO-00pa3oBaTeNbHON  cpelbl
YHHUBEpPCUTETA.
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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.®. I'uu30ypr, [IpakTHKyM IO OpraHUYeCcKOi VII M.: Beicmas mikosa 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., 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 JlokanbeHas 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.: PTY um. A. H. 2022 JlokanpHas ceTb yHUBEpCUTETA 15
VYuebnoe nmocobue «BBenenue B
Kapagaesa E.b. rocooue Kocriruna
TEXHHUKY XHMHUYECKOTO
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. 3BonuHcku#, | MeTtoandyeckue — 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 | DnexkTpoHHbIEe yueOHbIE U3AAHUS, HIEKTPOHHbIE 00pa30BaTEIbHbIE PECYPCHI

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

2. «Znanium.comy Hay4dHO-u3aaTeabCKOro HeHTpa «Mudpa-M» http://znanium.com/
3. Dnexrponnsie m3ganus «PI'Y um. A.H. Koceirnna» Ha miatdopme 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 PABOYEUM TIIPOI'PAMMBI 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/
http://znanium.com/
http://znanium.com/
http://webofknowledge.com/
https://www.scopus.com/

