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1. OBIIUE CBEJEHUSA

YyeOHas qucuuminHa «OpraHndeckasi XUMHUs U3ydaeTcsi Ha IIEPBOM Kypce.
KypcoBas paborta/KypcoBoii mpoeKT —He peaycCMOTPEH

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

VYuebnast qucuuruinaa «OpraHuyecKkasi XuMUs OTHOCUTCS K 00s13aTeIbHOM YacTH.

OCHOBOM ISl OCBOCHHUSI JUCLMIUIMHBI SIBJISIOTCSA PE3y/bTaThl 0OY4YEHUS MO MPEeaLIeCTBYIOLUM
JUCHUILINHAM!

—XUMUs HEOPraHUYECKas,

— ®u3uKa;

— DKOJIOTHS;

— be30macHOCTh KU3HEAEATEIBHOCTH.
Pesynbrarel 0OydeHHs 1O Y4yeOHOM JUCUUIUIMHE, HWCIOJIB3YIOTCS MpPU M3YyYEHUH CIEIYIOLINX
JUCLUIUINH:

— MarepuasioBeienue

— TommBo u Teopust rOpeHust

PesynbraTel OCBOGHHMS y4eOHOW AMCUMIUIMHBI B JajdbHEUIIEM OyAyT HCIOJIB30BaHBI IPH
IIPOXOKJICHUH TPOU3BOJICTBEHHOM NMPAKTUKK U BBIITOJHEHUH BbIITYCKHON KBaTU()UKALMOHHON paboThI.

2. HEJIN U IVIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA 110 JUCHUIIJINHE

LenssMu ocBOeHUS AUCHUIUIMHBL «Oprannyeckast XMUHUsS» SABIISIIOTCA:

— HM3y4YCHHE KIACCOB OPraHMYECKUX COCIWHEHUH, MX CTPOCHHE, (PU3MYECKHEe M XHUMHUYCCKUE
CBOMCTBA;

— mnpuoOpeTeHne HaBBHIKOB TPaMOTHOTO aHaiW3a W OICHKH CBA3M MEXIy CBOWCTBaMHU
OpPTraHUYECKUX COCTMHEHUM C BO3MOKHOCTBIO MX UCIIOJIb30BAaHUA B MPO(HECCUOHATBHOM IS TEIbHOCTH;

— TEHETUYECKYI0 CBS3b MEXAY KJaccaMd COEIUHEHHM M TMPAKTUYECKYH0 3HAYUMOCTh
B3aMMOINIPEBPAILICHHUI;

— POJIb XUMUYECKOTO CUHTE3a B PEHICHUH Y3KOHOMUYECKUX BOIIPOCOB;

— U3Y4YCHHE HOPM U TPaBWJI TEXHUKU OE30MacCHOCTH TPU BBIMOJHEHUH XHUMHYECKOTO
SKCIIEPUMEHTA B JIAOOPATOPHBIX YCIOBUSX;

— (QopmupoBaHUE HABBIKOB BHITIOTHEHUS CTAHJAPTHBIX OMepaIuil J1abopaTOPHOTO XUMHUYECKOTO
AKCIEPUMEHTA 10 MpeAJlaraéMbIM METOIMKAM MPH PEIICHUU MPAKTUYECKUX 33]1a4;

— TpUOOpPETeHHE HABBIKOB TPaMOTHOTO BBIOOpa W  TPAKTUYECKOTO  HCIOJIb30BAHUSA
1a00paTOPHON XMMUYECKOM TOCYbI, HATPEBATEIHHBIX U IEPEMEIINBAIONINX YCTPOUCTB;

— mnpuoOpeTeHne HaBBHIKOB T'PAaMOTHOTO BHIOOpAa M MPAKTUYECKOTO HCIIOJIB30BAHUS METO/OB
paszeneHus, OYUCTKU U UICHTH(PUKAIINA XUMUYECKUX COCTMHCHUI;

— mnpuoOpeTeHne HaBBHIKOB TPaMOTHOTO OIICHUBAaHUS MPOBEAECHHOTO CHHTE3a M KadecTBa
MOJYYEHHOT'O OPraHUYECKOr0 COCITMHEHNS;

— ¢opMHpOBaHHE HAaBBIKOB  HAYYHO-TEOPETHMUECKOTO TIMOJAXO0Ja K  PEIICHHUIO  3ajad
NpopeCCHOHAIBHONW  HAIMpPaBJICHHOCTH W MPAKTUYECKOTO0 WX HCIOJb30BaHUS B  JaJIbHEHINICH
npodeccnoHaNbHOM IeSATENbHOCTH;

— ¢opMmupoBaHHe Yy OOYYAOIIMXCS  KOMIIETEHIIWM, YCTAaHOBJICHHBIX 00pa3oBaTelbHON
nporpammoit B cootBeTcTBUM ¢ ®I'OC BO 1o jaHHOW TUCHHUIUIMHE.

PesynpTarom o00yueHHs MO Y4eOHOH IUCIUIUIMHE SIBISIETCS OBJIAJCHUE OOYYarOIIUMUCS
3HAHUSIMU, YMEHUSIMH, HABBIKAMHM W  OINBITOM JEATEJIBHOCTH, XapaKTEPU3YIOIIUMHU IPOIIECC
dbopMUpOBaHHS KOMIETCHIMUNW M OOECIEUMBAIOIIMMHU JOCTHKEHUE TUIAHUPYEMBIX pe3yJIbTaToOB
OCBOEHUS y4EeOHON AUCUUILIINHBI.



2.1.

dopMupyemble

KOMIICTCHIIMH,

HHIUKATOPLI

JOCTHIKCHUA

COOTHECEHHEIE C IUIaHUPYCMBIMHU PEC3YyJIbTaTaMA O6y‘ICHI/I$I IO AUCHUIIJINHE

Kox 1 HamMeHOBaHHE

Koa u HamMeHOBaHHe

IInanupyemble pe3yJbTaThbl 00y4eHUs!

MHIMKATOPA
KOMIIETeHIIUHU 10 JMCUMILIUHE
JAOCTHKEHHS KOMIIETCHIMHU
YK-1 Cnoco6en | UJ-YK-1.5 I'pamMOTHO HWCTONB3yeT MpaBUia TEXHUKH
OCYLICCTBIIATH ITOMCK, [TocnenoBarenbHOE pELICHUE 0e3omacHOCTH npu BBINIOJTHEHUH
KpUTHYECKHH aHanmu3 wu | 33434, BBIPaOOTKa XUMHYECKOTr 0 SKCIIEpUMEHTA B
CHHTE3 unHpopMmaryy, | KOHKPETHBIX alfOPUTMOB M 71a00paTOPHBIX YCIOBUSX;
< | YETKOE CJIENOBAaHHE IIJIa
IPUMEHSTH CHCTEMHBIEH il 4 HY, JleMOHCTpUpYeT  HaBBIKH gbIHOJ'IHeHI/Iﬂ
BBICTPAWBaHUE KOMOWHALMNI %
MOAXOX Ul PELICHHS |y ; CTaHIAPTHBIX OIepanuid J1adopaTOpPHOIO
IIOCTABIICHHBIX 32144 HEPEKIIIOICHNC MEXIY XAMHYECKOTO SKCIIEpPUMEHTA o
3ajlaqamu,  IPOCIIC)KNBAHNE IpeaIaracMbIM METOAUKAM IIPH PEIICHUN

IIPUYNHHO-CIICACTBEHHBIX

CBs3€H,  CBSA3aHHOCTH U
LIEJIOCTHOCTH JIOTUYECKUX
onepauui

OIIK-3 Crniocoben
IIPUMEHSTH
COOTBETCTBYIOIINI

(bu3MKO-MaTeMaTHYECKUN
ammapat, METO/bl aHAJIN3a
u MOJIETTUPOBAHUS,
TEOPETUYECKOTO "
AKCIIEPUMEHTAILHOTO
WCCIIEIOBAHHS
pelieHun
poeCCUOHAIBHBIX 3a]1a4

pu

N-OIIK-3.3 Ilpumenenne
OCHOBHBIX 3aKOHOB XMMHHU U
METOJIOB XUMHYECKOTO
aHaJIN3a, TEOPETHUYECKOro M
9KCIIEPUMEHTAIEHOTO
WCCIIEIOBAHUSA TIPH PELIeHUN
MIPUKJIATHBIX 3a1aq
IIPOMBIIUIEHHON
TETUIOPHEPTeTUKU

MPaKTUYECKUX 3a]1aY;
IIpumenser JIOTUKO-METO 00T HICCKHUIA
WHCTPYMEHTapHil TpH BEIOOpE METOAOB
pasneneHus, OYNCTKH W HACHTHU(DUKAIIUN
XUMHYCCKHUX COCIMHCHU;

Kputnuecku u CaMOCTOSATEIILHO
OCYyIIECTBIsIeT  BBIOOp  JabopaTopHOM
XUMHYECKON TOCY/Ibl, HAarpeBaTENbHBIX U
[epEMEINBAIOIINX YCTPOMCTB e
HpOBeI[CHI/H/I XUMHUYCCKOTI'O 3KCHCpI/IMCHTa
B 1a00paTOPHBIX YCIOBUSX;

Hcrnonme3yer 3HaHUS O TEOPETHUECKUX
OCHOBAX IPOIIECCOB pa3/eleHne U OYNCTKA
XUMHUYCCKHUX BCLICCTB HpI/I HpOBG}IGHI/II/I
XUMHYECKOTO IKCIIEPHMEHTA;

I'paMoTHO WCTIONB3yeT HABBIKM HAYYHO-
TEOPETHUYECKOTO TIOJX0/Ma K PENICHHUI0

3a1a4 npodecCHOHATEHON
HAIPAaBJICHHOCTH W TMPAKTUYECKOIO HX
HUCHOJIb30BaHUA B IadbHeNIen

npoQeCcCHOHATLHON IEATETLHOCTH.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIUHBI

O61mas TpyA0EMKOCTh Y4€OHON AMCHIUIIIIMHBI IO YUeOHOMY IJIAHY COCTaBJISIET:

10 3a04HOU (hopme 0OyueHus — 5 3.e. 180 yac.
3.1. Crpykrypa yueOHON JUCHUIIINHBI JJI 00yUYarOIIMXCsl TIO BUIaM 3aHSITHI
CTpYKTYpa ¥ 005LeM THCIHITHHBI
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1 xypc

3UMHSS CECCHUS 108 100
JIETHSIS CECCUSL IK3AMEH 72 59
Bceero: 180 159
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3.2. Crpykrypa yueOHON JUCIUTLIAHBI I O0yJarOIIMXCsl TI0 pasjiesiaM U TeMaM JTUCITUTUTHHBI:
IInanupyemsble Bujbl yue0Ho# padoThI
(KOHTpOJIUpYeMbIe) KonTakTHasi paboTa = o
pe3yabTaThl 0CBOCHHUS: o 5 ==
e = N v
Ko/ (b1) popMupyemMOii(bIx) _ < 3 EF| 2 c g Bujabl 1 ¢opMbI KOHTPOJILHBIX MEPONPUATHI,
KOMHeTeHIﬂlﬂ(ﬁ)ﬂ HaumeHoBanue pas3jaeoB, TeEM, g < g = o £ o 5 ol B = TeK Hii KOHTDOIE VC
(bI) IPOMEKYTOYHOI ATTeCTALUH & S| 25| 2| |8 s ym p y
HMHIAMKATOPOB J10CTUKEHHS (bopmal P y I S| e | 2%| 8 F|es
. 5 S| Ex| 28| 27|23 ¢opMBI IPOMEKYTOYHOI0 KOH]
KOMIIeTe HIUit = E=S| S 2| Rre| 888
= ¥ | 5| 28 e 52k
< < : © S < = = =) =
) = = - =S [ 1
= ES | RalRE|Oa
YK-1 Tema 1.1 Benenue: oCHOBHBIE MOHATHS B OPTAaHUYECKON XHUMUH. 2 30 DopMBI TEKYIIETO KOHTPOJIA:
NA-YK-1.5 Homenkunarypa opraHu4eckux coeAMHEHUH. 1. duckyccus
OIIK-3 2. IIuCbMEHHBIN OTYET C pe3yibTaTaMHu HKCIIEp
NA-OIIK-3.3 [Ipaktnuekas padora Ne 1.1 Texnuka 06€30macHOCTH U OCHOBHBIE 2 BOIIPOCHI
npaBwia paboTel B XUMHUYECKOH nabopatopun. XHUMHYECKHUE
PEaKTHUBBI UX KJIacCU(PHUKAIHS U CTETICHb YACTOTHI.
JlaGopartopnast pabdota Ne 1.1 OcHOBHBIE TIPHEMbI U METOJBI 1
paboThl B 1a00paTOPHH OPTaHMUECKONH XUMHH.
Tema 1.2 . T'eHeTHyeckas CBs3b MEXAy KlacCaMH OPraHMYECKUX | 2 30
COEIMHEHNH U MPAaKTUYECKas 3HAYMMOCTh B3aUMOIIPEBPALLICHHUH.
[MpakTuuekas pabora Ne 1.2 Homenknatypa OpraHMYeCKUX 2
COEIMHEHUN.
Jlaboparopuast pabora Ne 1.2 OuwucTka TBEpIBIX BEIIECTB: 1
MEPEKPUCTAIIIN3AMs, BO3rOHKA, ocTpakuusa. Cylka TBepIbIX
BEIIECTB.
Tema 1.3 Knaccudukanust peakuuii B opraHudeckoil xumuu. Poib | 2 40
XUMHYECKOTO CHHTE3a B PEIICHNH IKOHOMHYECKHUX BOIIPOCOB.
[Ipaktnueckas pabora Ne 1.3 Xummueckue mpeBpamieHus B 2
OpPHAHUYECKOU XUMHUH.
JlaGoparopnast pabora Ne 1.3 CunHres u wuaeHTH(UKALUSL 2
OpPTaHUYECKOTO COETMHEHMSL.




Ilnannpyemble Bujpl yueoHo# padoThl
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® H 5 = I ) < = = = >
KOMHeTeHIIPIPI(Pl)M auMEHOBaHME pa3/iejioB, TEM, ) < - =) < < S o = w
. & S§|as|gg| eg|xs TeKYLIHil KOHTPOJIb yC
MHAUKATOPOB JOCTHKEHHUS (l)OpMa(bl) NMPOMEKYTOYHOU aTTeCTAlMU = g: " e g: = = =3 E
. 5 ES|E-| 28| S7|z23 ¢opMBbI NIPOMEKYTOYHOT0 KOH
KOMIIETEH U = ES|S8S2|Ee| Bd|c8
S |EE|SE|E5| $E|5E
2 SE e8| 85| 28R =
) = 1 =S [ 1
= ES|IBEalEE| O
6 6 6 100
OK3aMeH 59 9 | ’K3aMeH NPOBOAMTCS B yCTHOU opme 1o Ouera
HUTOI'O 3a cemecTp | 6 6 4 159 9
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Kpatkoe conepxanne yaeOHOM TUCIUATIITNHBI

Ne

HaunmeHnoBaHnue pasaeqna u
TEMbI JTHCHUIIJINHBI

Coaep:xanue pasaesa (TeMbl)

Paspea |

Pazpnea 1. Yraesogopoasl

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

Tema 1.2 [IpenenbHble
YTICBOIOPOMBI: aJIKaHbI.

Tema 1.3 Henpenenbubie
YTJIEBOJOPO/BL: AJIKCHBI.

Tema 1.4. HenpenenbHbie
YTJIEBOAOPOABI: aJIKaJUCHBI.

Tema 1.5. HenpenenbHele
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.

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

Breaynuropnas camoctosaTenbHas pabota 00yJyaromuxcs — IiaHupyemast yaeOHast, HayqHo-
UCclieloBaTeIbCKasi, MpakTHyeckass paboTa oOy4yaromIMXcs, BBINOJIHAEMas BO BHEAYAMTOPHOE
BpeMs 10 33aJaHUI0 M TIpU METOJMYECKOM pYKOBOJCTBE IIperojaaBaTensi, HO 0e3 ero
HEMOCPEJCTBEHHOTO yYacTHs, PACIUCAHUEM YUeOHBIX 3aHATUH HE PErlaMeHTUPYETCH.

BueayautopHas camoctosiTenbHast paboTa 00yJaronuxcsi BKIIOYaeT B ceOs:

- MOJITOTOBKY K JIEKLUSM, IPAKTHYECKUM U JTa0OPaTOPHBIM 3aHATHSIM, SK3aMEHY;,

— M3Y4YEeHHE YU4eOHBIX TOCOOUIL;

- 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/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. IlpuMeHeHHE 3JIEKTPOHHOTO OOYUYEHHMs, TUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUHI

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

Peanuzanus nporpaMMel yaeOHON AUCIUIUIMHBI C IPUMEHEHUEM JICKTPOHHOTO O0Y4YEHUS U
JUCTAaHIIMOHHBIX 00pa30BATENbHBIX TEXHOJOTHNA PETIIaMEHTUPYETCs NEHCTBYIOIIMMH JIOKATbHBIMU
aKTaMW YHUBEpPCUTETA.

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

B anekTpoHHYI0 00pa30BaTeIbHYIO CPEdy, [0 HEOOXOAMMOCTH, MOTYT OBITh MEPEHECEHBI
OT/ICJIbHBIC BUJIbI yYCOHOM JIESITEIIbHOCTH:

HCI0/Ib30BaHHE 00beMm, BKJIIOYEHHE B Y9eOHBIH
ucnoab3zoBanue 30 u JOT
90 u 10T qac npoiecc
CMEIIaHHOE JeKLUN 6 B COOTBETCTBHUHU 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 THoKAa3aTeH YPORHS COPMHPOBAHHOCTH
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
WI-VK-1.5 WJI-OTK-3.3
BBICOKHIA OTJIUYHO Oobyuaromuiics: OO6yuaromuiics:

- TIOKa3bIBaeT 4YETKHUE CHUCTEMHble 3HAHUS IIpaBHUJIa
TEXHUKU O€30MacHOCTH HPHU BBIIOJIHEHHH XHMHYECKOTO
9KCIEPUMEHTA B Ta0OPATOPHBIX YCIOBHSX;

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

- KpUTHYECKH W CAMOCTOSATENBHO OCYIIECTBIIAET BBIOOP
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 COeIMHEHNUS,

- 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 OCYIICCTBIISIET BHIOOP
mabopaTOpHON XUMHUYECKOH TOCYNbI, HATPEBATEIbHBIX H
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
CTaHJApPTHHIX oOmepanuid J1abopaTOPHOTO XHMHUYECKOTO
OKCIEpUMEHTa [0 MpeljaraeMbpiM METOJUKaM Mpu
pELIeHNH PaKTHIECKHX 3a7a4;

- HUCHBITBIBAET CEpPhE3HBIC 3aTPyOHEHHS MpU BBIOOpE
nabopaTopHOl XMMHUYECKOW MOCYIbl, HarpeBaTeNbHBIX U
NEepeMEIINBAIONINX  YCTPOWCTB Ui HIPOBEACHHU
XMMHYECKOTO IKCIIEPUMEHTA B Ta0OPAaTOPHBIX YCIOBUSX;

- HCIBITBIBAET CEPbE3HBIC 3aTPYyAHEHMsI INPU  OLCHKU
CHHTE3a U KayecTBa TIOJIYYEHHOTO OPraHHYeCKOro
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,
¢uznyeckue W XUMHYECKHE
CBOMCTBA,;

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

- C TpPyOOM JEMOHCTPUPYET
HABBIKM HAaYy4YHO-TEOPETHUCCKOTO
MoAX0Ja K PCIICHUIO 3aaa4

npodeccuoHaIbHON
HaNpaBJIECHHOCTH u
MPaKTUIECKOTO ux
WCIONb30BaHUsI B JalbHEHUIICH
npodeccuoHaIbHON

JACATCIIBHOCTH.
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HU3KHN

HCYOOBJICTBOPUTCIBHO

OO0yyvaromuiics:

- HCIBITBIBACT CEPBHE3HBIC 3aTPYAHEHUS MPU W3JIOKEHWH 3HAHWM MpPaBWIa 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 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

muctuminHe «OpraHuyeckas XUMUs» MPOBEPSIETCS YPOBEHb CPOPMHUPOBAHHOCTH Y OOYUaIOIIUXCSl KOMIETEHIIMN 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 @opwupyemast
KOHTPOJIsA KOMIIETeHIIUsI
1 Bomnpocsr K 3amute | KOoHTposibHBIE BOIIPOCHI K 3aLIuTe 1aOOpaTOPHBIX padoT YK-1
smaboparopHbix pabor 1o | 1. [IpuBenute 5 0OIIMX MPaBHII OBEICHUS B XUMHUECKOH J1abopaTopuu. NJ-YK-1.5
pazzeny «Texnuka | 2. YTo crenyeT NpeanpuHsTh, €CIIH B 1a00OpaTOPUH BO3HUK OUYar BO3rOpaHus?
Oe3onacHOCTH M OCHOBHBIE | 3. UTO cremyeT NpearnpuHsTh, €Cli B 1a00paTOpuH pa3omiiu TepMomMeTp?
paBmiIa paboThI B | 4. [IpuBeauTe OCHOBHBIE NMPABHJIA JIMYHON TUTHEHBI ITPU pabOTe C XUMHUUYECKHMHU COETMHEHUSIMH
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paszeny «XUMHUYECKHE
PEaKTUBHI X
KJIACCU(UKAIIMS U CTCIICHb
YUCTOTHD»

2. Kak ompenenstoT MIOTHOCTh KUIIKUX BEIIECTB?

3. Kak m10THOCTb KUJKHUX BELIECTB 3aBUCUT OT TEMIIEPaTyphI?

4. Kakoti oobeM Bombsl U HySO, (0 = 90%; p = 1,8144 1/mMi1) HE0OXOAMMO CMEIIaTh YTOOBI
npurotoButh 30 r 45%-Horo pactBopa H,SO,

5. Paccunraiite, CKOJIBKO HY>KHO B34Th BoAbl U TBepaoi KOH, uto6s1 npuroroButs 50 mi 25,36
%-noro pactsopa KOH p = 1,240 r/m.

6. Onpenenuth MaccoBYIO JIOJIO a30THOW KHUCIOTHI B 10 MOJISIpHOM ee pacTBOpe, MIOTHOCTh
koTtoporo 1,30 r/mi1.

Ne i PopMeI Tekyuero IIpuMepbI TUIOBBIX 3aJaHUIA Popmupyemas
KOHTPOJIsA KOMIIeTeHIMsI
XUMU4ecKoi 1aboparopun. | 5. [IpaBuna TexHuku 6€30MaCHOCTH MPH PabOTE CO CTEKISTHHOMN U (aphopoBoi MOCYIOH.
OcHoBHble  mpueMbl W | 6. [IpaBuna paboTel ¢ KOHLUEHTPHUPOBAHHBIMH KHCIOTAaMH W TBEPABIMH Mieno4yaMu. [IpaBuia
METOABI paboTsI B | NPUIOTOBJICHUS PACTBOPOB KHUCJIOT U ILENOYEH.
nabopaTtopuu 7. IlpaBunma paboTBl C 3JIEKTPUYECKUMH IUIMTKaMu. [lepBas moMomp IpU MOPAKEHUH
OpPTaHUYECKON XUMUM» ANIEKTPUIECKAM TOKOM.
8. [IpaBuita paboTHI € JIETKOBOCIIIAMEHSIOIIUMHUCS KHUIKOCTSIMH.
9. IIpaBuya obOpalieHne CO CITMPTOBKOM.
10. [IpaBuia paboOTHI C MIETOYHBIMUA METAIJIAMHU.
11. OcHoBHBIE TIpaBUIIa PadOTHI C TOKCHYHBIMH COETUHEHUSIMH. Mepbl 6€30IIacHOCTH | TIepBast
MIOMOILb IPH OTPABJICHHH.
12. Kakue neficTBus clieAyeT NPeANPUHSTH [IPU MMOMaJaHUH B TJ1a3a MIET0YH UIH KUCIOTHI?
13. HeoTnoxxHasi TOMOIIb MPU 0KOTaX KUCIOTAMHU U IICIOYaMHU.
14. IlepBast nOMOIIb OPU TEPMUUECKUX U XUMUUYECKUX 0KOTaX.
2 Bormpocsr K 3amuTe | KOHTpOIBHBIE BOIPOCH K 3aIIUTe T1a00PaTOPHBIX paboT OIIK-3
naboparopHeix paboT 1o | 1. UTo Takoe IIOTHOCTH BelecTRa? W-0I1K-3.3
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DopMBbl TEKYLIEro . dopmupyemas
Ne P yit I[IpumepbI THNIOBBIX 3aaAHUI PMHPY
KOHTPOJIsI KOMIIeTeHIUSA
3 Bompocsr K 3ammTe | KOHTposbHBIE BOIIPOCHI K 3alIHTe JIAOOpaTOPHBIX paboT OIIK-3
naboparopHbeix paboT 1o | 1. Ha pa3nuunu B KakuxX CBOWMCTBaX COCAMHEHHMI OCHOBaHA MEperoHka kak meron pasnaenenus u | M/J-OI1K-3.3
pasneny «OYncTKa | OYHUCTKH BEMIECTB?
TBEPBIX BemiecTB: | 2. UTo Takoe TemmepaTypa KUIEHHS U OT 9e€T0 OHA 3aBUCHUT?
MEepEeKpPUCTAIIN3ALINS, 3. Kakoit mporiecc Ha3bIBAIOT MPOCTOM MEPErOHKOM?
BO3TOHKA, actpaknus. | 4. C Kako¥ CKOpPOCTBIO MPOBOAUTCS Ieperonka? Korma cieyer ee 3akaHINBaTH?
Cymika TBepabIx BemectB» | 5. [lo KakuM KpUTEpUsSM CYIAT O CTETIEH! YMCTOTHI MTOTyYeHHOTO Tpenapara’?
6. Ha uem ocHOBaH mpolecc CYIIKM OpPraHMYECKHX pPacTBOPUTENIEH HEOPraHMYECKUMHU
ocymurensiMi. Kakoe cOOTHOIIEHHE MEXIY OCYIIUTENIEM U OCYLIAOIIUM PaCTBOPOM.
7. Paznuune B KaKWX CBOWCTBAX TBEPHBIX BEIIECTB JIGKUT B OCHOBE MEPEKPUCTAIUTH3AINH KaK
METO1a OYHUCTKH?
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 Temrieparypa Ha3pIBae€TCsl TEMIIEPATYPOI BOSTOHKH M KaK €€ MOYKHO PETyITHUPOBATH?
14. Kak HY>XHO HarpeBath BEIIECTBO IIPH BO3TOHKE, YTOOBI H30€KaTh 3HAYUTENBHBIX ITOTEPb.
15. 7. B yem npenmMyIiecTBa BO3TOHKH KaK METOa OYMCTKH Mepe]l NEPEKPUCTAIUIH3AITUEH ?
5.2.  Kpurepuu, miKaabl OEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
HanmeHoBaHue
xasabl
OIIeHOYHOTI' 0
OlleHHUBAHMA
cpencTBa
Kputepun ounennBanus
(KOHTPOJILHO-
IIaTudasabHas
OII€HOYHOr 0
cucrema
MeponpusATHA)
Bompocs! K 3auiuTe PaGoTa BhinonHeHa MOMHOCTHIO. HeT ommboK B JIOTMYECKUX PACCYKICHHSX. BO3MOXKHO HaJIM4ME OJHOW HETOYHOCTH )
11a6OPaTOPHBIX WK ONKCKH, HE ABJISIOIIUECS CIECTBUEM HEe3HAHUs WM HEMOHUMaHus ydeOHoro mMarepuana. OOyJaromuiics mokasain
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
TpH HEAOYETA.
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HaumeHnoBanue
IIxansl
OLICHOYHOI 0
OlIeHUBAHMA
cpeacTBa
Kpurepum onienuBaHus
(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:

dopma dopmupyemMasi KOMIIETEHI U
NMPOMEKYTO TunoBbie KOHTPOJIbLHbIE 3aJaHUS U HHbIE MATEPHAJIBI
YHOM JUIS1 IPOBe/IeHUs IPOMEKYTOUYHOM aTTecTalum:
arrecTanMu
Bapuanr 1 YK-1
1 Kakwue neiictBus cienyer npeAnpyUHATh IpU TOMAAaHNH B IJ1a3a MENT04YH WIH KUCIOTHI? NA-YK-1.5
2 Ha yeM ocHOBaH mpolecc CylKH OPraHUYECKUX PACTBOPUTENIECH HEOPTaHUYECKUMU OCYLIUTEISIMH. OIIK-3
Kaxkoe cooTHOIIEHHE MEXTy OCYIIHTENEM U OCYIIAIOLIIIM PACTBOPOM. NJI-OI1K-3.3
3 Urto Ha3BIBAIOT TEMIIEPATYpOil KUTICHHS BEIIECTBA, KAK OHA MOKET ObITh oHMkeHa? Kakue BuIbI
MIEPETOHKH NMPUMEHSIOT B 3aBUCUMOCTH OT CBOMCTB Pa3/IeIsieMbIX BEIIECTB.
4 Ha yem ocHOBaH MeToA NepekpucTan3aniy. Kak onpeaensior TeMneparypy iIaBiIeHHs
Sxsamen p | OPTAHHHUECKHX cyabdokucior?
yeTHOI ) Kakne xauecTBeHHbIE peaKkI[Mi Ha ABOWHYIO CBsI3b Bam u3BecTHbI? [IpuBeanTe mpumMepsl.
dopme 110 6 [omyuute Oyramuen-1,3. ['mnpoxnopupoBanue OytanueHa (mmo tumy 1,4).

Ouneram 7 I'mapupoBaHreM COOTBETCTBYIOIIETO alKWHA MOMYYHTE METHIIOYTaH, KOTOPBIH MOIBEPTHUTE
HUTPOBAHHUIO.
8 [oneiicTByiiTe GpomMoBOIOPOOM Ha MeTUiIponeH. [Ipasuno MapkoBHUKOBa.
9 [Tomyunte 2-metunmnenten-1 u3 cnupra. [lomuMepu3sarwst 5Toro ajaKeHa.
10 Beenure cynbdorpynmy B: a) renragekad; 0) O6H307.

Bapuanr 2

1 IlepBast moMoOIIs MPU TEPMUUECKUX U XUMHYECKUX OXKOTaX.
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2 B kakux ciydast ICTIONB3YIOT BOJSHBIC, TIECUaHbIe I MeTaJUTHYeckre (criaBa Byna) 6ann?
3 Ha uem ocHoBaHO pa3zeneHue cMecH IMyTeM NeperoHku. Kakue Bupl meperoHku NpUMEHSIOT B
3aBUCHUMOCTH OT CBOMCTB Pa3JIe/IsieMbIX BEIIECTB.
4 Ha uem ocHoBan MeToa nepexpucTauimzanin. Kak onpeaesnsroT KOTU4eCTBO paCTBOPUTENS
HEO0OXOAMMOE TS TIePEKPUCTAILTAZAIIIH ?
5 Ha uem ocHoBan MeTox sxcTpakiun? Kakum TpeOoBaHHSM JOJIKEH YAOBIETBOPSITH PACTBOPHUTEIb,
MPUMEHSIEMBI JJIS1 SKCTPAKIUH?
6 Oxucnure: a) TOIyod (METHIOSH30M); 0) eKaH (KaTaJIuTHYECKOE OKUCIIEHUE /IO KApOOHOBBIX KHUCIIOT).
7 BpomupoBanue: a) nzobyrana; 6) penona (ruapokcuOeH3011a); B) MPOTIEHA.
8 C oTHMM U3 U30MEPOB AJKHHA, COIEPIKAIIETO 5 YIIIePOAHBIX aTOMOB, IPOBEIUTE PEAKIIMH: a)
ruapaTanuy; 0) THIPUPOBAHUS; B) THAPOXIOPUPOBAHUS (2 MOIIS TaJOT€HOBOIOPO/IA).
9 Hcxons u3 HOHaHa, MOJTy4UTe [IEHTaH, 3aT€M U3 HEro — MOHOOPOMOIIPOU3BOJHOE.
10 [TpoBenuTe ankuIMpOBaHUE HUTPOOCH30IA ATKUIOPOMUAOM, MOTYYESHHBIM B 1I. 9.

Bapuanr 3
1 IIpaBuna paboOTHl C KOHLIEHTPUPOBAHHBIMHU KHCIOTaMU M TBEPABIMH LienodaMu. [IpaBuma
MIPUTOTOBJICHUS PACTBOPOB KHUCJIOT U ILEJI0UEH.
2 O06o03HaueHNEe, KBATU(DUKAIHS, TPOLICHTHOE COACPKAaHUE OCHOBHOIO XMMUYECKOTO BEIICCTBA, I[BET
MapKHPOBOYHOM MOJIOCH XUMHYECKHUX peakTuBOB B cooTBeTcTBHH ¢ ['OCT 13867-68
3 [TonyunTe mponanoi-1, KOTOPBII peBpaTuTe B KAPOOHUIIBHOE COEIMHEHHUE.
4 [Momyuute 13 3Tanans u cuHwibHON KuCIOTh (HCN) mponeHoByo KUCIIOTY, 3aTeM €€ aMH/l U TTIOJIUMEp
Ha ero OCHOBE.
5 W3 Tpuonearta rimnepruHa NOIy4dnuTe MBLIO.
6 [omyuuTe XJIOPUCTHIN TPOMUOHMI, KOTOPBIM MOJEHCTBYITE Ha MponroHaT HaTpusa. Kak HazpIBaroTCs
pEaKIyy C UCTIOIB30BaHUEM XJIOPUCTOTO MPONMHOHMIIA?
7 [omyuute penon (ruapoKCcUOEH30IT) U UCIIONB3YHTE ero s CHHTe3a JTUPEHIITOBOTO dPHpa.
8 [TomyunTe TpeT-OyTHIIXJIOPUI U3 COOTBETCTBYIOLIETO alIkeHa. B3anMoseiicTBue sToro

rajoreHoangkana: a) ¢ 6enzosnom; 0) ¢ Bomoit. Kak Ha3pIBAIOTCS ATH PEAKIINU C TAIOTCHOATKAHOM?

9 Hcxons u3 6ensona nonyunte henon (ruapoxcudenson). [Iposenure peakiuy anumupoBanus heHoa
B Konblo ¥ no OH rpynmne. B ueM pasnuuust mpyu NpoBEAEHUH ITHX pEeaKkLni?

10 [TomyunTe MamoHOBYIO (ITPOMIAHAMOBYIO) KHCIIOTY U3 COOTBETCTBYIONIETO IUHUTPHUIIA, a Iajee —
TIOJTHBIA ATHIIOBBIN 3(PHp 3TOM KUCIOTHI.
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5.4 Kpurepun, mKanbsl OHEHUBAHUS IPOMEKYTOUHOM aTTeCTallui y4EOHON AUCIMIUINHBIL:

®opma
IPOMeKYTOYHOM
arrecTanuu

HanmeHoBanue
OIIEHOYHOI'0
cpeacTBa

Kputepun onennBanus

IMxanabl oeHUBAHUA

IIaTuodayIbHAA CHCTEMA

OK3aMeH: YCTHBIN OIpoc

OO0yyvaromuiics:

- TIOKa3bIBaCT YETKUE CHCTCMHBbIC 3HAHMS MpaBWIa TEXHUKUM OC30IaCHOCTH IPU BBINOJHEHUH
XMMHUYECKOTO DKCIIEPUMEHTA B JIAOOPATOPHBIX YCIOBHSX;

- TIOKa3bIBACT YCTKUEC CHCTEMHBIC 3HAHHs KJIACCOB OPTraHMUYECKHX COCIUHEHUH, HX CTPOCHHE,
(bu3nYecKre U XMMUUYECKHE CBOWCTBA.

- HAOCMOHCTPUPYCT HABBIKM BBIIIOJHCHHA CTAaHAAPTHBIX onepauﬂﬁ Ha60paT0pHoro XUMHYECKOI'O
IKCTIEPUMEHTA IO TPEATIaracMbIM METOIUKAM MPH PEIICHUN MPAKTHYCCKUX 33]1a4;

- WCYCPIBIBAIONIE W JIOTMICCKH CTPOWHO H3JaraeT JIOTMKO-METOIONOTHYCCKUN MHCTPYMEHTAPHHA MPH
BBIOOPE METOJIOB pa3/iecHHsI, OUUCTKU ¥ UACHTH(DUKAIIMYA XUMUISCKUX COCTUHCHU;

- KPUTHYECKHM H CaMOCTOSTENLHO OCYIIECTBISICT BBIOOp JTa0OpPaTOPHONH XWMHUYECKOW TMOCYIHI,
HArpeBaTCNbHBIX M IMEPEMEIIUBAIOIINX YCTPONUCTB JUIS MPOBEJACHUM XUMHYECKOTO JKCIICPUMEHTA B
71a00PATOPHBIX YCIOBUSAX;

- 1a€T YETKYIO OIICHKY MPOBEJICHHOTO CHHTE3a M Ka4eCTBa IMOJyYeHHOTO OPraHUYECKOr0 COCANHEHUS,

- aHAJIM3UPYET U OLICHUBACT CBSA3b MEXK]Ty CBOMCTBAMU OPraHUYECKUX COSITUHEHUI ¢ BOBMOXKHOCTHIO MX
HCIIOIb30BAHUS B XUMHUYECKOMN TCXHOJIOTHUH,

- JIEMOHCTPUPYET HABBIKM HAyYHO-TEOPETUYECKOTrO MOAXO/a K PEIICHHI0 3a7ad HpodecCHOHATbHON
HAMPaBJICHHOCTH M MPAKTHYECKOTO WX MWCIOJb30BaHHS B JajbHEHIIed MpodecCHOHANTBHOM
JICSITETIbHOCTH.

5
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OO0yyvaromuics:

- IIOKa3bIBa€T YETKUE CHUCTEMHBIC 3HAHUS MPAaBWIA TEXHUKH OE30IIACHOCTHM MPH BBINOJHECHUU
XHUMHYECKOT0 SKCIIEPUMEHTA B Ta0OPaTOPHBIX YCIOBUSIX, JOMTYyCKAET AMHUYHbBIE HETPpyOble OLIHOKY;

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

- JEMOHCTPHpPYET HAaBBIKM BBINIOJHEHHUS! CTaHAAPTHBIX Olepaluii J1abopaTopHOrO XHMHUYECKOTO
9KCIEPUMEHTA T10 MpelaraeMbIM METOAMKAM P pelICHHH MPAaKTHUECKHUX 3a/1a4;

- HCYEPIBIBAIOLIE W JOIMYECKH CTPOWHO H3JaraeT JIOTMKO-METOAOJIOTHYEeCKUI MHCTPYMEHTApHH MpH
BBIOOpE METOAOB Pa3AEICHUs, OUUCTKH U UICHTU(UKALMN XUMHUUECKUX COCANHEHNH;

- 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 OLIEHKY MPOBEICHHOIO CHHTE3a M KayecTBa MOJYYEHHOTO OPTaHHMYECKOTO COSAMHEHHS,
JIOITYCKAeT CIUHUYHBIC HErPyOble OLITHOKH;

- aHAIM3UPYET U OLIEHUBAET CBSA3b MEXIy CBOMCTBAMH OPraHUYECKUX COEIUHEHHUI C BOZMOKHOCTBIO MX
WCIIOJIb30BaHMS B XUMHUECKON TEXHOJIOTUH;

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

- C HETOYHOCTSIMM H3J1araeT 3HaHWS M MPEICTAaBICHUS O IPAaBWIAX TEXHUKH O€30MacHOCTH IpH
BBITTOJTHEHUN XUMHYECKOTO SKCIIEPUMEHTA B Ta0OPaTOPHBIX yCIOBUSIX;

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

- JIeMOHCTpHpYyeT (parMeHTapHbBIC HABBIKM BBIMOJHEHHS CTAaHAAPTHBIX oOmepanuii 1abopaTopHOTO
XUMHYECKOT0 SKCIIEPUMEHTA MO MpeAiaracMbIM METOANKAM TPH PEIICHUN PaKTHYECKHUX 3a1a4;

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

- UCTBITBIBACT CepbE3HBIE 3aTPyJHEHUS MpH BbIOOpe J1a0OPAaTOPHOM XHMMHYECKOW MOCYIIBI,
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,

- OmuChIBaTh B OOMMX 4YepTax CBs3b MEXKIYy CBOWCTBAMU OPraHMYECKHX COCIUHEHUH M HX
UCIIOJIb30BaHUEM B XMMUYECKOH TEXHOJIOIHUH;

- C TpPYyOOM JEMOHCTPHPYET HAaBBIKM HAYYHO-TEOPETHYECKOTO TOAXOJa K PEIICHUI0 3ajad
npodecCHOHANIBHOW  HAINPaBJICHHOCTH W INPAaKTHYECKOTO HX HCIOJIB30BaHMSA B  JasbHeHmen
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 3aTPYIHCHUS MPH M3JI0KECHUU 3HAHUI KJIACCOB OPraHUYECKHX COCIHHCHHUH,
UX CTpOeHHE, GU3NUECKIEC U XUMHICCKHE CBONCTBA;

O JEMOHCTPHPYET (hparMeHTapHbIC HABBIKM BBIOJHEHHS CTAHAAPTHBIX ONEpaIMii J1abopaToOpHOTo
XMMHYECKOTO OSKCIIEPUMEHTa IO MpeAjaraeMbIM METOJMKAM IPU PEIICHUH TNPAaKTUYSCKHX 3ajad,
JIOITyCKaeT rpyOblie ONIMOKY MPH €r0 H3JI0KECHUN Ha 3aHITHAX U B XOJI¢ TPOMEKYTOYHOH aTTeCTallNy;

- 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 MOJNyYCHHOTO 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()eCCUOHANIBHON HAMPaBJICHHOCTH W INPAKTUYECKOTO WX HCIOJb30BaHUS B  JlaJbHEHIICH
po(heCCHOHAIBHOM JIEATEIbHOCTH.
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5.5 Cucrema OLOCHUBAHMA PC3YJIbTATOB TCKYIICTO KOHTPOJIA U HpOMG)KYTO‘IHOfI aTTCCTallhuu.

OneHka o JUCLUIUIMHE BBICTABIISAETCS 00ydarouieMycsl ¢ y4€TOM pe3yJIbTaTOB TEKYLIeH 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 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
KOHCYJIbTALU{, TEKYLIETO
KOHTPOJISL U IPOMEKYTOUHON

115 mocajo4YHbIX MECT, KOMILICKT yueOHOH MeOenu, MenoBas J0CKa,
TEXHUYECKUE CPEJICTBA OOYYEHHs, CIyXKallue I Mpe0CTaBICHUS
nH(MOpMAITUH ayAUTOPUH: 3KpaH HACTEHHBIN, TIPOEKTOP.

aTTecTaluu
- yuyeOHast aymutopusi Ne 755 - | Xumuueckue maboparopun  KadeApsl  OpPraHMYECKOW  XHUMHH,
naboparopusi sl TPOBEJEHHS | 00OPY/JIOBaHHBIC BHITSDKHON BEHTWIISANUEH, Ta00pATOPHBIMU CTOJIAMHU
3aHATHA CEMHHAPCKOTO THUMA, | HA 14 TMOCaj0OYHBIX MECT C TMOJABEASHHBIM  BOJOMPOBOJIOM 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  (KOJOOHArpeBarTesiy, 3JICKTPOIUIUTKH),
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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1)Windows 10 Pro x64

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: TIpeanpustue 8 (8.3.15.1830) (kiueHT)
10)WinRAR 5.91

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
[Mepconanbshebiii koMmbioTep/ | Be6-Opaysep Bepcust nporpaMmMHOT0 00ecriedeHns: He HIDKE:
HOYTOYK/IITaHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, SAunnexkc.bpayzep 19.3
MUKpPOQOH, OnepannonHas cuctema | Bepcust mporpamMmmHOro obecriedeHus He HIDKe:
TUHAMUKH, Windows 7, macOS 10.12 «Sierray», Linux
J0CTYM B ceTh MHTEpHET Beb6-kamepa 640x480, 15 xagpos/c

Muxkpodon mo0oH

JuHaMUKH (KOJIOHKY WU | JTr0ObIe

HayITHUKH)

Certb (MHTEpHET) ITocTosiHHast ckopocTh He MeHee 192 kbut/c

TexHonmornueckoe  oOecliedeHHWe  peanu3ald  [OpOrpaMMbl  OCYIIECTBISETCS ¢
UCMOJIB30BAaHUEM  DJIEMEHTOB  JJIEKTPOHHOM  MH(POPMALMOHHO-00pa30BaTENbHON  Cpelsl
YHHMBEpPCUTETA.
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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/

