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PaGouast mporpamma cocrasiena Ha ocHose @I'OC BO no cremmansnocta 21.05.04
TOPHOE JEJIO (npukaz Muso6puaykn Pocenn ot 17.10.2016 r. Ne 1298)

PaGouas mporpamMMa paccMOTpeHa M oxoOpeHa Ha 3acemamuu Kadenpol ['eomoru,
MapKIIeHIEPCKOro Jena 1 000raleHus Noe3HbIX HCKOIAaeMbIX gl et
23.01.2020, npotokoi Ne 5 B

3aB. kabenpoit = W.A. I'pumun

Pabouas mporpamma omobpena MeTonmueckoi komuccueir U InT
25.02.2020 r. mpoToxon Ne 7

IIpencenarens 7\? C.E. T"aBpuines
T

PaGouas mporpamMma cocTaBlieHa:

norent kadenpsl I MIuOITH, xang. TexH. HayK W i O.E.T'opnosa
7
Penensent:
BEAYIIHH CIEIHATHCT TOPHO-000raTHTEIEHOTO Hanpasnwo-KOKco-m)MeHHoﬁ
rpynmnsl HTT{TTAO «MMK» , kanz. TexH. HayK — M.A. [Ipiranos

// o




JIner akTyanuzanun padoyeii mporpamMmbl

Paouast mporpaMMa MEPEecMOTpeHa, obCy kieHa U ofo0peHa it pealu3alui B 2020 - 2021
yueGHOM TOTy Ha 3acefanuu kabenpsl ['€0/10rHy, MapKITeHIepCKOro 1ena u oboraeHHs

[Tporoxon ot 03 %@ r. Ne 1
3as. kadenpolt = WA, Tpunms

PaGouas oporpamMma epecMoTpena, 06CyiK/Iena n oj00pena 1l peaTu3alil B 2021 - 2022
yueGHOM rofy Ha 3acefanuy Kahenpsl [eonoruy, MapKIIeHnepeKoro aea u oborameHus

[poTokon oT _ 200 T No
3aB. xadenpoi U.A. T'pammn

Pa6ouast IporpaMMa [epecMOTpeHa, 00cyx/IeHa i onobpena As peanH3aliy B 2022 - 2023
yueOHOM rofy Ha 3aceaniH kadeapsl ['€0OrHH, MapKILeiiIepeKoro Iena u oborameHns

[TpoToxomor _ 20 1. Ne

3aB. kadenpoi WA, Tpuums

Pabouas IporpaMMa NepecMOTpeHa, 06CyKIeHa 1 0fobpena uis peaTi3alin B 2023 - 2024
y4yeBHOM rojly Ha 3acenaHn kadenpsl [€0NOrnH, MapKIICHIEPCKOTO Jena 1 oboratmeHus

[Tpotokomor __ 20 1. Ne

3aB. Kadenpoi H.A. T'prmnie

Pabouas IporpaMMa MepecMOTpeHa, 06eyxkena i onobpena AN PearH3aluy B 2024 - 2025
yaeGHOM ro/ly Ha 3acenanuy kadenpsl ['€0noruy, MapKIIeiiIepekoro nema u oboramenus

[Tpotoxon oT 20 T N

3as. xadenpoit I/I.A.?pmum{

Pafouas mporpamMma IepecMoTpena, 0bcysKena n 0[06peHa Il peaTi3aliy B 2025 - 2026
yuebHOM romy Ha 3acenanuu Kadenpsl [e0JOrHH, MAPKIIEHTIEPCKOTO /ena 1 oboramenns

TIpotokom oT __ 20 1. Noo
3aB. xadenpoi N.A. I'pumus

1 Ilenn ocBoeHMsl JUCIUILIMHBI (MOAYJIA)



LenssMu ocBOeHUsI JUCLMIUIMHBI «TepMoAWHAMUK (D/IOTALIMOHHBIX CHUCTEM» SIBJISIETCS:
pa3BUTHe Yy CTYZEHTOB JIMUHOCTHBIX KaueCcTB, a Takxke (hOpMUpOBaHUe MNPOdeCCUOHATbHBIX
KOMIeTeHIIM B cooTBeTcTBUM C TpeboBanusmu PI'OC BO mo crermanbHOcTH 21.05.04
T'opHoe geno.

2 MecTo gucuiuiMHbI (MOAyJ/IsI) B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbI

MucuurumHa TepMoguHaMUKa (DIOTAIJMOHHBIX CHCTEM BXOJUT B BapHUATHBHYIO UYacTh
yueOHOTo TIaHa 0Opa30BaTeIbHOM MPOTPAMMBI.

Ins  w3ydeHWs: JUCLMIUIMHBL  HeOOXOAWMBI  3HaHWsI  (yMeHWs,  BJafieHws),
copMUpOBaHHbIE B pe3yJibTaTe U3yUeHUsl JUCLIUIUIAH/ TPAKTHK:

Xumust

OCHOBBI TIepepabOTKH TOIe3HBIX HCKOMaeMbIX

3HaHus (YMeHWUsl, B/Ia/ieHus1), TIOJlydeHHbIe TIPH U3yUYeHUM JaHHOW AUCIUTUIMHBI OyAyT
HeoOXOJUMBI [IJIs1 U3YUeHHUs! AUCLIUTLIMH/TIPAKTHK:

OCHOBBI HayUHBIX HCC/Ie/I0BaHUN

TexHos0OrHs1 0OOTaleHus TT0J/Ie3HBIX UCKOTIaeMbIX

WUccnepoBanue pyj Ha 060raTUMoCTb

3 KomnereHuu odyuarierocs, GopMupyemMble B pe3y/IbTaTe 0CBOEHHS

AVCLUIVIMHBI (MO/y/151) M T/IAaHUPYyeMble pe3y/IbTaThbl 00yYeHust

B pe3ynbrare OCBOeHHs JUCHUIUVIMHBI (Mozy/si) «TepmoauHamuka (0Tal[MOHHBIX
cucTeM» 00ydJaroluiics 1o/bKeH 00/1a/laTh CIeYOUMMUA KOMITeTeHLIUSIMHU:

CTpyKTypHBII [TnaHupyeMble pe3ysibTaTbl 00yueHUs
3/1eMeHT
KOMITeTeHLIUU

[TK-14 roTOBHOCTBIO yUaCTBOBATh B UCC/IeJOBaHUSIX 00BEKTOB TIPOdeCcCHOHaTbHON
JleATeJIbBHOCTU U UX CTPYKTYPHBIX 3/1IEMEHTOB

3HaThb - Ha3HaueHHe peareHToB NPH (IOTALMOHHOM 00OTaleH!H TI0/Ie3HBIX
HICKOIaeMblX;

- CTpOeHHe MOJIeKyJ1 (pJI0TaljMOHHBIX peareHToB, UX (pu3nueckue 1
XUMHUUECKHe CBOWCTBA, METOABI MOTyYeHHs], 0COOEHHOCTH JeUCTBUS U
o6s1acTy MprMeHeHus1 TPU (HIOTALX TI0Ie3HBIX UCKOTIaeMbIX Pa3TYHbIX
(b/10TaL[MOHHBIX peareHTOoB;

- (hopMBI ¥ MexaHU3MBbI 3aKperyieHrs (hI0TalMOHHBIX peareHTOB Ha
MOBEPXHOCTH MUHEPAJIOB, UCXO/s U3 CTPOEHUS MOJIeKYJ peareHTOB 1
(b10TUpPYEeMBIX MUHEPasioB

YMeTb - aHaJIM3MPOBaTh TEXHOJIOTHYeCKHe PeXXUMbI U CXeMbl (h/I0Taluy;

- yMeTb Hay4HO 000CHOBaHHO MO/IOUPATh peareHThl A/ hoTaLuu
KOHKDeTHOTI'0 MUHepaJia;

- CAMOCTOSITe/IbHO TIPUHUMATh 000CHOBAHHBIE PeIIeHHsI OTHOCUTETbHO
BbIOOpA THIA (PJIOTOPEareHTOB ¥ MPUTOTOBJIEHUST PACTBOPOB
(bnoTopeareHTOB B KOHKPETHOM ITPOM3BO/ICTBEHHOM IpoLiecce

Bnayets - XUMHUYECKOW U 000raTUTe/TbHOM TEPMHHOIOTHEH; MPaKTHUeCKUMH
HaBbIKaMU, TIO3BOJISIFOIIIUMU pelllaTh HeKOTOphble TeXHUUECKHe 3a/lauu:
oripe/ie/ieHre KauecTBa (h/I0TopeareHTOB, UX OUMCTKH, Bbifie/ieHre
Haubosiee yI0TOAKTUBHOM UaCTH;

- HaBbIKaMU TIEPBUYHOTO XMMHUECKOT'0 aHa/li3a COCTaBOB HanboJiee
pacrpocTpaHeHHbIX PereHTOB




[TK-16 TOTOBHOCTBIO BBITIONHATH SKCTIIePUMeHTaIbHbIe ¥ Tab0paTOpHbIe UCCIe0BaHus,
VIHTepIIpeTUpOBaTh [10/IyYeHHbIe pe3y/IbTaTbl, COCTABJIATh U 3allULLaTh OTYeThI

3HaThb

- CBOMCTBA M K/1aCCU(PUKALMI0 MUHEPAJIOB M0 UX (IOTaL{MOHHBIM
CBOICTBaM;

- COBpeMeHHble K/lacCU(UKaLyu (I0Tal{MOHHBIX peareHTOB M0 pPa3/MuHbIM
TIpY3HaKaMm;

- OCHOBHbIE MeTO/Ibl OTpe/ie/ieHrsl CBOWCTB OPraHUUecKuX 1
HEeopraHu4ecKuX CcoeJMHeHUH pa3/MuHbIX K/acCOB B 1ab0paTOPHBIX 1
yCJIOBUSIX;

- TEeXHOJIOTMY NIPUTOTOBJIEHNS] OCHOBHBIX ()I0TAlJIOHHBIX peareHToB

YMmeTb

- IPOBOJIUTH UCTILITAHUSI COCTaBa U CBOWCTB OPraHUYECKUX U
HeOpraHUYeCKUX COeJUHEeHUH, OTHOCSIUXCS K Pa3/IMYHBIM K/laccaM
(b10Tal[MOHHBIX PeareHTOB;

- TIPOBO/IUTH OL[eHKY KauecTBa XUMHUUECKUX COeJUHeHUH TIPH
HCTI0/Tb30BaHUH UX B KauecTBe IOTAl[MOHHBIX peareHToB;

- TI0/Tb30BaTbCSI COOTBETCTBYIOIIIEM CIIPABOUHOM JTUTepaTypou

Bagets

- TEPMUHOJIOTHEN U3yUeHHOT0 KypCa;

- OCHOBHBIMHU METOJMKaMU OTpe/ie/ieHUs pa3/MUHbIX (PU3nuecKux
rapaMeTpoB OpraHM4eCKUX U HeOpraHW4YeCcKuX CoeIMHeHUH,
HCTIO/Tb3YeMbIX B KauecTBe (hJI0TOpeareHTOB, HaBbIKaMKu 00paboTKU
T0JIyYeHHBIX KCIIePUMEHTaIbHbIX JaHHBIX

[TK-18 BnasieHrieM HaBbIKaMU OpraHK3alliy HayuyHO-HCC/Ie/J0BaTe/IbCKUX paboT

3HaTb

- COCTaB, CTPOeHHe, COBPEMEHHYI0 HOMEHK/IATypy, (pusnueckue u
XUMHYeCKHUe CBOWCTBA OpraHMUeCcKuX COeZJMHeHUM pa3UyHbIX KJIaCCOB U
MPaKTHKY UCII0/Ib30BaHUs UX B KauecTBe (hI0TALlMOHHBIX peareHToB;

- MeTO/Ibl U3yUeHUsl CTpOeHre MOJIeKy/ (PJIoTallMOHHBIX peareHToB,
PeakI[MOHHYIO CITI0COOHOCTD BeIl|eCTB; XUMHUECKYI0 H/IeHTU(HKALIUIO;
METO/Ibl TEOPETUYECKOTO 1 IKCIIePUMEHTAIbHOTO UCC/IeJOBaHUs B 00/1aCTH
XUMUUY;

YmMmetn

- TEOPeTHYEeCKU U3YUUTh CTPOEHHE U CBOWCTBA 3a/JaHHOTO MUHEpasia U
Hay4yHO 000CHOBAaHHO BbIOMpATh HaubO/ee BaykHbIe coOMpaTeny u
rieHOOOpa3oBaTe/H [yisi PJIOTALMK JAHHOTO MUHEPaa;

- IPOBOJUTH TeOpPeTHUeCKHe U SKCIieprMeHTaIbHbIe UCCIe0BaHus
MeXaHW3Ma 3aKperyieHUs OpraHuyeCKUX COeMHEHNH Ha TIOBePXHOCTSIX
MHHEDAJIOB pa3HbIX K/IaCCOB,;

- orpeiesisiTh (hU3nUeCcKe, PU3NKO-XUMUUYECKHE CBOMCTBA OCHOBHBIX
¢ioTOpeareHToB, BETMUMHY a[|COPOLMY OPraHUYeCKHX COeJUHeHUH Ha
TIOBEPXHOCTH MUHEpasia, Co/iep>kKaHre OCHOBHOTO BeILeCTBa BO
dboTopeareHTax

Bnagets

- MeTO/IaM1 HU3yUeHUst MexaHu3Ma /IelicTBHUs (DJI0TAl[MOHHBIX pPeareHToB;
- MeTOJJaMU ¥ MeTO/IMKaMH U3y4yeHHsl 3HaUeHUI 1 XxapakTepa a/i[copoLuu
peareHTOB Ha MUHepasiax;

- MeTo/laMH oripe/iesieHusT (PU3NUeCKUX CBONCTB (D/IOTAJMOHHBIX
peareHTOB;

- HaBbIKAMU CaMOCTOSITe/TbHOM TBOPUECKOUW paboThI, CUCTeMaTU3aLuy U
aHaJ/IM3a MaTepuasa, yMeHus iejiaTh BbIBO/bI TI0 MOTyYeHHOM aripruopHOM
rH(opMalu

ITICK-6.2 crioco6HOCTBIO BLIOMPATh TEXHOIOTUIO TTPOM3BO/ICTBA pabOT 10 000TaITleHH 0
T0/Te3HBIX UCKOTIAEMbIX, COCTAB/ISATh HEOOXOAUMYIO ZIOKYMEHTALHIO

3HaThb

OCHOBHBI€ IMOHATHA MeTO/ 0B, C11Iocob0B 1 CpeacCTB I1I0/IyYeHHs CbIDbA U
KOHLIEHTPATOB IMPpHU nepepa60TKI/I I10JI€3HBIX MCKOIId€éMbIX




YMeTb BbIOMPATh TEXHOJIOTHIO ITPOU3BO/CTBA pabOT MO 0O0Tal|eH IO T0/Ie3HbIX
WCKOTIaeMbIX, IPUMEHSITh CIIOCOOBI ¥ CPe/ICTBA [iIsl TTO/TyYeHHUsT
KOH/JJMLIMOHHBIX KOHLIEHTPATOB, COCTAB/IATH HEOOXOIUMYIO TOKYMEHTALII0
B COOTBETCTBHH C [IeHCTBYIOIIMMA HOpPMaTUBaMU

Bnazets HaBbIKAMU BbIOMPATh TEXHOJIOTHIO TIPOU3BO/ICTBA PAOOT 110 00OTaIleH o

I10JIe3HBIX MCKOIId€MbIX, COCTABJ/IATH HEO6XO'E[I/IMYI-O AOKYMEHTalJUIO B
COOTBETCTBUHU C AEﬁCTBy}OHlHMH HOPMdTHWBaAMHU




4. CTpyKTypa, 00béM U Coiep)kaHHe JUCHHUILUIMHBI (MO/YJIs)
OO1mast Tpy0eMKOCTb AMCLMITUIMHBI COCTaB/sieT 5 3aueTHbIX efuHUL 180 akaj. yacoB, B TOM

qucsie:

— KOHTakTHasi pabora — 11,6 akaji. yacos:
— ayJuUTOpHas — 8 akajj. 4yacos;

— BHeayguTopHas — 3,6 aka/. 4acoB

— camocTosiTesibHas paborta — 159,7 aka/|. 4acos;
— MO/IFOTOBKA K 3K3aMeHy — 8,7 akajl. uaca

dopma aTTecTaluM - KypcoBasi paboTa, sK3aMeH

AypuTtopHas 8«
KOHTaKTHasi pabota E z dopMa TeKyIIero
SS B
5] " KOHTPOJISt
Pasnen/ Tema g, (B axap,. vacax) £ A . P Koz
> & © | caMoCTosATeNbHOM | ycrieBaeMOCTH U
JUCLIUTTTAHBI N £ . | xomneTenmK
6 g5 paboTsl MIPOME>KYTOYHOM
nab. | mpaxr.
Jlex. p 29 aTTecTaluu
3aH. 3aH. | O ~
1. OG6mmue T1peACTaBAeHUsS O
(hroTaruOHHOM MeTojie
oboraijeHuss ¥ (IOTALUOHHBIX
peareHTax
4 YcTHBIN ompoc.
Pemenne 3aiura
OMAIIIHUX 3a7lau | 1abopaTOPHBIX U
1.1 O6ue mnpeaCTaBIeHUs A A parop MK-14, TIK-
TI0 TeMe MIpaKTUYeCKUX
0 (uoTalMOHHOM MeTo/ie 10 16, TTK-18,
«HomeHknaTypa pabor.
oborarieHust [1CK-6.2
OpraHu4yecKux [TpoBepka
coelHeHU». pelieHust
JIOMaIlIHUX 3ajau
YcTHBIN orpoc.
Pemmenue 3aiura
OMAIITHUX 33/1au | 1abopaTOPHBIX U
1.2 Haswauewne  m AR | TIK-14, TIK-
K/lacCU(UKaLUs 1 7 P 16, TIK-18,
«HomeHknaTypa pabor.
(b/I0TALIMOHHBIX peareHTOB [ICK-6.2
OpraHruYeCcKux ITposepka
coeIHeHUI». pelileHust
JIOMAIlIHUX 3ajau
CamocTosiTeslbHOe | Y CTHBIM orpoc.
n3yueHue yueOHOU 3amuTa
Y HAy4YHO J1ab0paTOpHBIX U
JTe ZT bl m aimqicxnx TK-14, TIK-
1.3 PeareHTsl cobupaTenu 1 6 PaTypel. P 16, TIK-18,
TMoaroToBKa K paboT.
T1CK-6.2
MIPaKTUYeCKOMY, ITpoBepka
nabopatopHOMy pelLieHus
3aHSATHIO. JOMAlIIHKX 3a7ad
1.4 PeareHTbl akTHBATODHI, 6 CamocTrosiTesnibHOe | Y CTHBIN ompoc. I1K-14, I1K-
JIATIPeCCOpbI H3yueHHe yueOHOM 3aiura 16, TIK-18,
1 Hay4YHO J1abopaToOpHBIX U [ICK-6.2
JIUTEpPaTyphl. TPaKTUYeCKUX
ToaroToBKa K paboT.
TIPaKTUYeCKOMY, ITpoBepka
nabopaTopHOMY peLIeHs
3aHATUIO. JIOMallIHKX 3afia4




CamocTosiTeIbHOE

YcTHBIN ompoc.

n3yueHre yueOHOM 3amura
Y HAy4HO 71ab0paTOPHBIX U TIK-14, TIK-
1.5 PeareHTbI peryJsisiTopsl 5 /TTEPATYPBI. MPAKTHHECKHX 16, TIK-18,
IMoAroToBKa K paboT.
[1CK-6.2
MpakTUUeCKOMY, [IpoBepka
naboparopHoMy peleHus
3aHATUIO. JOMallIHUX 3afia4
Wroro no pasgeny 34
2. BsaumogelicTBUe MHHepasoB
C_peareHTaMu
CamocTosiTesIbHOe
n3yueHre yueOHOM
Y Hay4HO YcTHBIN ompoc.
JIUTepaTypsbl. 3ammra
IToaroroBka K J1ab0paTOpHBIX U
21 Caoiictsa MuHepaos, TIPaKTUYeCKOMY, TIPaKTUYeCKHUX
BIMTIONMe  Ha  TDOLECe nabopaTopHOMY paboT. MK-14, TIK-
. 9 3aHSITULO. Pemenue 16, TIK-18,
B3aUMOJIeMCTBUST  UX  C
MEHEpATaME BeinosnHenue JIOMAIlIHUX 3a7iau. [ICK-6.2
JIOMalIHero IIposepka
3a/jaHus 1o BBITTOJIHEHHUS
H3yYeHUIO JlOMallHero
KpHUCTaJIMuecKux 3a/jaHust
pelLlIeToK
MHHepaioB
4
CamocTosiTenibHOe
n3yueHve y4eOHOI
Y Hay4HO YcTHBIM ompoc.
JIUTepaTypbl. 3awura
INoaroToBka K J1abopaToOpHBIX U
TIPaKTUYeCKOMY, TIPAKTUYEeCKUX
2.2 OcHOBHblE  (JOPMBEI 71abopaTopHOMY paboT. [IK-14, TK-
B3aMMO/IeMCTBUSI peareHTOB 8 3aHSTUIO. Pemenue 16, TIK-18,
C MUHepajamMmu BrinonHenue JOMallHUX 3a/ay. IICK-6.2
JlOMalIHero ITpoBepka
3a/jaHus TI0 BBITIO/THEHUS
H3yUeHUI0 JlOMalHero
KPUCTa//TMYeCKUX 3aJjaHus
peLIeToK
MUHepaJoB
Wroro no pasgeny 17
3. Yrnesozmopogpl Kak
(hI0TaIMOHHbIE peareHThl
3.1 Crpoenue, cBolicTBa| 4 7 | CamocrosTensHOe 3awura [IK-14, TIK-
rpe/ie/IbHbIX n3yueHre yueOHOH | y1abopaTopHBIX U 16, I1K-18,
yriieBogopozioB.  Crioco6sl Y HAy4YHO MPAKTUYECKUX I1CK-6.2
MOJIyyeHUs1 U TpUMeHeHue JIUTepaTypsbl. pabor.
Trpe/iesTbHbIX IMoaroroBka K ITpoBepka
yI7IeBOZIOPOJIOB B KauecTBe TIPaKTUYeCKOMY, pelieHus
(hroTopeareHTOB nabopatopHoMy | JOMalIHHX 3ajad.
3aHATUIO.
Perenue
JIOMaIIHUX 3a7au
T0 TeMe
«/30mepust
OpraHuuecKux

coeIHeHUI».




CamocTosTeNbHOe
n3yueHve y4ebHOI

Y HAy4YHO
. JIUTEpaTyphl.
3.2 CTpoeHue ¥ CBOKMCTBa paTyp 3awura
TToaroroBka kK
STUJIEHOBBIX J1abopaToOpHBIX U
TIPaKTUYeCKOMY,
YTJIEBOJIOPO/IOB. HaGODATODHOM MPAKTHYECKUX ITK-14, TIK-
[IpumeHeHre  3TU/IEHOBBIX 7 parop y paboT. 16, TIK-18,
JIeBOZIOPO/I0B IJIsE SAHATHIO. ITpoBepka IICK-6.2
yr p Pewenue POBEP )
TIPOM3BO/CTBA peLIeHus
JIOMAlIHUX 3a/jau
(hroTopeareHTOB JIOMALIHUX 3afad.
T0 TeMe
«3omepust
OpraHn4ecKux
COoeTHEHUI».
CamocTosiTesIbHOe
n3yueHre yueOHOM
Y HAy4YHO
o JIUTEPATYPBhI.
3.3 Crtpoenue, CBOWCTBa patyp 3aura
TlogroroBka K
apoMaTHYeCcKux 71abopaTopHBIX U
MpaKTUYeCKOMY,
yrieBozopo/ioB.  Criocobbl MPaKTUUeCKUX [1K-14, K-
nabopaTopHOMy
[O/IyueHus1 U INpUMeHeHue 7 pabor. 16, IIK-18,
3aHATHIO.
apoMaTHUUeCcKUX ITpoBepka [1CK-6.2
Pemenne
YT7IeBO/IOPO/IOB B KauecTBe pelLieHust
JIOMaIIHUX 3a7au
¢hroTopeareHTOB JIOMaIllHUX 3ajau.
T0 TeMe
«30mepus
OpraHuuYecKux
COoeIHeHUIN».
Wroro no pasgeny 21
4. Kucnopoacogepskarue
OpraHuueckue COeJMHEeHUs] Kak
(hy1oTalOHHBIE peareHThbl
4
CamocTosiTesIbHOe
n3yueHre yueOHOM| YcTHBIHM ompoc.
. U Hay4HO 3awura
4.1 CrpoeHMe M CBOWCTBa e ZT . nabo aLTL(I) HBIX 1
CIUPTOB. Crioco651 PaTyphI- patop IK-14, TIK-
IToaroroBka K TIPAKTUYeCKUX
MOJIy4eHUs] U TpUMeHeHHe 7 16, TIK-18,
NpaKTUYeCKoMY, pabor.
CIHUPTOB B KauecTBe I1CK-6.2
nabopaTopHOMY ITpoBepka
¢oTopeareHTOB
3aHATHIO. BBITIO/THEHHUS
BeinosnHenve KypCOBOH pabOThI
KypCOBO# paboThI
4.2 CrpoeHWe M CBOWCTBa 6 | CamocTosiTesibHOe | YCTHBIN ompoc. ITK-14, TIK-
KapOOHOBBIX KHCJIOT. v3yueHue yueOHOM 3amura 16, TIK-18,
Crniocobbl  TONIyYeHUsT U 1 Hay4YHO J1abopaToOpHBIX U [ICK-6.2
MpUMeHeHHe  KapOOHOBBIX JIUTEPaTypBhl. TIPaKTUYeCKUX
KHCJIOT B KayecTBe IoAroToBKa K pabor.
¢hroTopeareHTOB MIPaKTUYeCKOMY, ITpoBepka
nabopaTopHOMY BBITIOJTHEHUS
3aHATUIO. KypCOBOH paboThbl
BeinosiHeHue

KypCOBOH paboTsl




CamocrosTe/sHOoe
n3yueHre yueOHOM

YcTHBIN orpoc.

4.3 CrtpoeHue M CBOMCTBa Y Hay4HO 3amura
KapOOHOBBIX KHUCJIOT. JIUTepaTyphl. 71abopaToOpHBIX U K-14. TIK-
Criocobbl  TonyueHWs U 6 ITogroroBka K NIPaKTAYeCKUX 16 HI’<—18
MpyUMeHeHHe  KapOOHOBBIX MIPaKTHYECKOMY, paboT. H’ CK-6.2 ’
KUCJIOT B KayecTBe nabopatopHOMy ITpoBepka ’
¢hroTopeareHTOB 3aHSATHIO. BBITIOJTHEHUS
BeinoHeHye KypCOBOH paboThI
KypCOBOH paboTsI
Wroro no pasgeny 19
5. Cepocojepskalijye
OpraHHuecKre COeJUHEeHHUs] Kak
(hI0TaIMOHHbIE peareHThl
CamocTosiTesibHOe
n3yueHue yueGHOM| YCTHbIHM orpoc.
Y Hay4HO 3ammra
5.1 CrpoeHve U CBOMWCTBa JIATepaTyphl. J1abopaTOPHBIX U MK-14. TIK-
THOJIOB. [Ipumenenue 7 IToproroBka K IpaKTUYeCKUX 16 HI’<—18
THOJIOB B KayecTBe [IPaKTUUYEeCKOMY, pabor. H’ CK-6.2 ’
(b7I0TAlJMOHHBIX peareHTOB nabopatopHOMy ITpoBepka ’
3aHATHIO. BBITTOJTHEHHUS
BeinosHeHye KypCOBOH paboThI
KyPCOBOM paboThI
CamocTosiTe/IbHOe
n3yuenue yueOHOI| YcTHBIHM ompoc.
5.2 CrpoeHue W CBOWCTBa 1 HayHHo 6 3auura
cy/nb(OHATOB U Cy/Ib(ATOB. /TATEPATYPEL. /1a0pATOPHBIX M IK-14, TIK-
IIpumMeHeHre CyJIb(OHATOB 7 Toproroska K MPAKTHHECKHX 16, TIK-18,
U cynphaToB B KayecTBe TPAKTHHECKOMY, pador. [ICK-6.2
(IOTAMOHHBIX pPeareHTOB naboparopromy Tposepka
3aHATHIO. BBITIO/THEHHUS
BrinonHeHne KypCOBOH paboThI
KypCOBO# paboThI.
CamocrosiTesIbHOe
n3yueHHe yueOHOM| YcTHBIN ompoc.
5.3 CrpoeHue W CBOWCTBa 1 HayHaHo 3auyura
KcaHtoreHaToB.  Crioco6sl /MTEPATYPBI. n1a00paTOPHEIX 1 IK-14, TIK-
IoaroToBKa K TIpaKTUYeCKUX
MO/IyuyeHus1 U NpUMeHeHue 6 16, TIK-18,
KCAHTOTeHAaTOB B KayecTBe MPAKTHHECKOMY, paGor. [1CK-6.2
nabopaTopHOMY IpoBepka
(h/I0TALIUOHHBIX peareHTOB
3aHSATHIO. BBITIOJTHEHUS
BrinonHeHue KypCcOBOH paboThI
KypCOBOH paboTHlI.
CamocTosiTenbHOe
n3yueHHe yueOHOM| YcTHBIHN orpoc.
5.4 CrpoeHve W CBOWCTBa Y Hay4HO 3amura
gutrodocdartoB. Criocobbl JIUTepaTyphl. 71abopaToOpHBIX U TK-14. TIK-
TOJIyYeHHs] W TIpUMeHeHHe 6 IMoaroroBka K TIPAKTUYeCKUX 16 HI’<-18
nmutnodocdaror B TPaKTUYECKOMY, paboT. H’ CK-6.2 ’
KauecTBe  (h/IOTALIMOHHBIX naboparopHoMy ITpoBepka ’
peareHTOB 3aHATUIO. BBITIOJTHEHUS
BeinoHeHye KypCOBOH paboThbl
KypCOBOH paboTHlI.
Wtoro no paszeny 26




6. A3oTcopepskariye
OpraHuuecKre COeJUHEeHHUs] Kak

(hsI0TaLIOHHBIE PeareHThl

6.1 CrpoeHve W CBOWCTBa

dMHWHOB

4

CamocTosiTesIbHOe
n3yueHre yueOHOM
1 HayuHO
JIUTepaTypbl.
TTogroroBka K
MIpaKTHYeCcKoMY,

3aHATHIO.

KypCOBOH paboTel | TIp
CamocrosiTelIbHOe

TlogroroBka K
TIPaKTUYeCKOMY,
nabopaTopHOMy
3aHSTHIO.
BrinonHenue
KypCOBO¥H paboThI.

naboparopHoMy | YcTHBIHM ompoc.

BeinonHenve 71abopaTOpHBIX U

3awmura

aKTUYeCKUX
16

y pabor. [ICK-6.2
u3yueHue yueOHOM IpoBepka
u HayI{HO BBITIO/THEHUA

JIUTepaTypsbl. KypCOBOW paboThI

[1K-14, IIK-

, TTIK-18,

I1K-14, IIK-

rpuMeHeHue

peareHToB

6.2 Criocobbl momydyeHus: U

KauectBe  (hyIOTALIMOHHBIX

dMHHOB B

u3yueHue yueOHoU

[TogroroBka K
TIPaKTUYeCKOMY,
sabopaTopHOMY

BrinonHenue
KypCOBO# paboThI
CamocTosiTenbHOe
n3yueHre yueOHOI
Y HAy4YHO
JIUTEPATypBhI.
TToaroroBka kK
MIpaKTUYeCKOMY,
nabopaTopHOMY
3aHATHIO.
BeinosiHeHne
KypCOBOH paboThlI.

6 | CamocrosTenbHOe | YCTHBIN ompoc.

Y HAy4HO 71ab0paTOpHBIX U
JIUTEepaTypsl. NIpaKTUYeCKUX

3aHATHUIO. KypCOBOH pabOThI

3awura 1

paboT.
IIpoBepka
BBITIO/THEHUS

6, I1K-18,
I1CK-6.2




CamocTosiTeNIbHOe
u3yueHue yueOHoOU

SK3dMeH

Y Hay4HO
JIUTepaTypbl.
TlogroroBka K
TIPaKTU4YeCKOMY,
nabopaTopHOMy YcTHBIM ompoc.
Crniocobbl  TONy4eHUST U « 5 5a6 paTop IK-14, TIK-
HpUMeHeHHe 6 ypCOBOi paboThl |  NpaKTHUeCKUX 16, TIK-18,
HUTPOCOEJUHEHUM BO CaMOCTOHTeHbHOS pacor. [ICK-6.2
broTarym n3yueHre yueOHOM ITpoBepka
1 Hay4HO BBITOJIHEHUS
JIUTepaTypbl. KypCOBOH paboThl
TlogroroBka K
NIPaKTU4YeCKOMY,
nabopatopHOMy
3aHATUIO.
BeinosiHeHue
KypCOBOH paboThl.
Wroro no pa3geny 18
7.  PeareHTbI-peryyigaropel U
TeXHOJIOTUH TIPUTOTOBJIEHUS
peareHTOB
CamocTosiTenibHOe
7.1 PeareHTbI-ZlellpecCcopbl. H3yueHHe yueOHOM
Heoprannueckue Y HAy4HO Ycrneiii onpoc. | IIK-14, TIK-
JlerIpeccopsl. 8,7 JIATepaTyphl. 3amura KypcoBoi | 16, TTK-18,
BricokoMoneKynsipHele IToproroBka K paboThbI [ICK-6.2
OpraHuuecKue [ernpeccopsl 3alljuTe KypCOBOU
paboThI.
CamocTosiTesibHOe
n3yueHve y4ebHOI
7.2 PeareHTbI-aKTUBaTOPbI. .
XApaKTePHCTHKA OCHOBHBIX U Hay4HO YcTHBIN onpoc.v [IK-14, IIK-
AKTHBATOPOB. MexaHmaMbI 8 JIUTepaTypsbl. 3awura Kypcosou | 16, ITIK-18,
NeHCTBHA aKTHBATODOB ITogroroBka K 5 paboTsl I1CK-6.2
3alUTe KypcoBOn
paboThI.
CamocTosiTesibHOe
n3yueHve y4ebHOI
7.3 TexHonoruu Y HAy4HO Ycrnei onpoc. | IIK-14, TIK-
MPUTOTOBJIEHUS OCHOBHBIX 8 JIUTepaTypsbl. 3amura KypcoBoi | 16, TTK-18,
(b/I0TaLIMOHHBIX peareHTOB IToproroBka K paboThbI [ICK-6.2
3alljuTe KypCOBOU
paboThI.
Wtoro no paszeny 24,7
Wroro 3a cemectp 159,7 3K3aMeH,Kp
IK-14,TTK-
Wroro no gucuyrnivHe 159,7 KypcoBas paGora, 16,I1K-

18,IICK-6.2




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

B mporiecce mpenojaBaHus AUCLUIUIMHBI «TepMoAMHAMUK (IOTALIMOHHBIX CUCTEM»
TIPUMEHSIFOTCST TPA/IUI[UOHHAs U UHTEPAKTUBHAsI TEXHOJIOTHH.

YcBoeHWe [OUCHUITIMHBI AOCTUTAeTCs B XOJle ayJUTOPHBIX 3aHSATHUM W BBINIOJHEHUs
CTyZIGHTAaMW Pa3/IMYHbIX BUJOB CAMOCTOSTE/NBHONW paboThl. JIEKIMM MpOXOAST KakK B
TPAJUI[MOHHON dopMe «IeKIUs-uHOpMalisa», TaK U B (opMe «IeKIUSA-AUCKYCCUSI» H
«CeMHMHApP-JUCKYCCHUsi» C 1[eJIbI0 KOJUIEKTUBHOTO OOCY)K/IeHUsI BOMpOCa, MpoOsieMbl (3apaHee
BbIHEeCEHHBIX TperiofiaBaTesieM Ha 00Cy’K/ieHre) U MEeXKIPYTIIIOBOr0 Jyasiora.

JIeKIIMOHHBIM MaTepHuasl 3aKpeIuIsIeTcs B X0/e MPAKTUYeCKUX U JIabopaTopHBIX padoT,
Ha KOTOPBIX BBITIO/HSIIOTCSI TPYINOBbIe WM WHAWBUYasbHbIE 3a/laHUs TI0 MPOWEHHOU TeMe.
Ha nmabopaTopHbIX 3aHSATHSX CTY[€HTHI OBJ/IZIEBAalOT IKCIIEPUMEHTATLHBIMU TIpHeMaMU paboThI,
yuaTCs CaMOCTOSITE/IbHO TIPOBOAWTb OpraHWuYeckWe CHHTe3bl M UCCAe0BaTb CBOWCTBA
(bI0TalMOHHBIX peareHTOB. JIabOpaTOPHBIN MPAKTUKYM BBITIOJHSETCS C 1[e/IbI0 MPUOOpeTeHuUs
MPAKTUYeCKUX HABBIKOB 10 M3YUeHUI0 (PU3NUeCKuX, (PU3NKO-XUMUUECKHUX CBOMCTB OCHOBHBIX
(G/IOTAlMOHHBIX peareHTOB, O3HAKOMJIEHMS] C COBPEMEHHBIMH METOAMKAMHU WeHTH(hUKAI[UH
doTopeareHTOB, OIpeJie/ieHUs B HUX OCHOBHOTO BeIeCTBA, OUMCTKU OT Tipumeceid. I[lpu
TIPOBE/IEHUH J1ab0PaTOPHBIX pabOT CTY/IE€HTHI JO/DKHBI HAYUMThCsl paboTaTh Ha JlabopaTOpHOM
000pyJ0BaHUH, YMeTb TPAaBUILHO OPTraHW30BBIBATh IKCIIEPUMEHT, SICHO U TOUYHO OMUCHIBATH
TIPOBE/IEHHbIe OMBbITHI. [Ipy TIpoBefeHUM J1TaOOPaTOPHBIX 3aHATHN WCIIO/IB3YeTCS MEeTO[
KOHTEKCTHOTO O0yYeHHsi, KOTODbIM T03BOJIsIeT YCBOWTh MaTepuasl IyTeM BbISB/I€HUsS CBsi3ei
MEXXTy KOHKPETHBIM 3HAaHUEM U €r0 NPUMEHEHHEM.

[lpy mpoBejeHUM TIPAKTUUECKUX 3aHSATHM HCTonb3yeTcss MeTo[ «Omepeskatroreid
CaMOCTOSITE/TIEHOM pabOThI», KOTOPBLIM 3aK/IOYaeTCs B H3yueHWe CTY/eHTaMH HOBOTO
MaTepHasia [io ero W3/0KeHusl MperojaBaresieM Ha JIeK[UUA U IPYTUX ayJUTOPHBIX 3aHSATHSIX.

BaXHbIM 3TarioM W3y4yeHUs JUCLIMIUIMHBI M CaMOCTOSITe/IbHOM pPabOThI CTYy/I€HTOB
SIBJIIETCSL  BBITIOJITHEHHWE KypCOBOM paboThl. BbirosiHeHWe KypcoBOM paboThl  I0/HKHO
obecrieurBaTh He TOJILKO 3aKpervieHWe TMPAaKTUYeCKUX HABBIKOB M YMEHWM, HO W BBIPAOOTKY
HaBBIKOB CaMOCTOSITe/IbHOM HCC/Ie[JOBaTe/TbCKOM paboThI.

CamocTosiTeslbHasi paboTa CTYZEHTOB CTUMY/IMPYeT CTYJ€HTOB K CAMOCTOSITe/TbHOMN
ripopaboTKe TeM, B TpOLiecce BBITO/HEHUs WHAWBUAYaIbHBIX JOMAIIHUX 3a/laHui, B TpoLiecce
BBIMOJIHEHUSI KYpPCOBOM pabOThl M TIPW TMOATOTOBKE K TPOMEXYTOUHOM aTTeCcTallyu.
Pe3ysibTaThl yCBOEHUS MaTepuasia TIPOBepsitOTCS B (opMe 3K3aMeHa U 3allliThl KypCOBOM
paboTel B 5 cemecTpe.

6 YueOHO-MeTO/[UUeCKOe o0ecrieueHHe CaMOCTOSITe/TbHON PaboThl 00yUaroMXCs
[IpencraBiieHO B NpUIoOKeHUH 1.

7 OneHoYHbIe CpeACTBa /1A NIPOBeieHUs] IPOMEXYTOUHOM aTTecTaluu
IIpesncraBiieHbl B IPUIOKEHUU 2.

8 YueOHo-meToguueckoe U uH(poOpManHMoOHHOe ofecreyeHHe JUCLIUILIHHBI

a) OcHoBHas JMTEpaTypa:

1.Aptemenko, A.. OpraHuyeckass XuUMHsl [JJjis HEXWUMWU. HaripaB/€HUM MOATOTOBKHU
[DnekTpoHHbI pecypc]: yuebHOe mocobue. — OBC «Jlanb», 2013.- Pexxum goctyma: http://
e.lanbook.com/books/.

2.0ranecsiH, O.T. Oprannyeckast xumusi [Tekcr]: yuebHuk. — M.: Akazgemus, 2011. 432
c. — (Beiciee npodeccuonansHoe obpa3zoanue). — ISBN 978-5-7695-6903-6.

0) lono/iHUTe/IbHAsA IMTepaTypa:


http://e.lanbook.com/books/
http://e.lanbook.com/books/

1.Apremenko A.M. Opranuueckass xumus [Tekcr]: yueOHUK.- 6-e u3g. — M.: Beiciias
mkosna, 2007. — 556 c. 0 ISBN 5-06-003834-7, 978-5-06-003834-7.

2.I11abapoB, HO. C. Opranuueckas xumusi [DnekTpoHHBbIA pecypc]. V3marenscTBo:
Jlanb, 2011 r. 848 «c. [ISBN: 978-5-8114-1069-9. - Pexum pgoctyma: http://
e.lanbook.com/books/

3.FOpoBckasi, M.A. OCHOBBI OpraHMYeckod XUMHU [D/IeKTPOHHBIM pecypc]: yueGHoe
nocobue M3patenscrBo: “Bunom. Jlaboparopus 3Hanmit”, 2012 r.0 236 c. — ISBN: 978-5-9963-
0204-8. — Pexxum poctyna: http://e.lanbook.com/books/

4. Tepenun, B.II. TlpakTvKyMm 1O OpraHW4ecKod Xumuu [ OmekTpoH.pecypc ]: yueb.
nocobue. — OBC «Jlaub», 2012. — Pexxum poctyta: http://e.lanbook.com/books/.

5.0prannueckass xumusi [Tekcr]: yueb mocobmwe. Yacte 1 /T. M. Kymkosa, X. .
I'mpesas, JI. B. UynpoBa, 3. P. MynnuHa. — M3gatenscTBO: MarHUTOropck. roc. TexH. YH-Ta
uM. I'.'1. Hocogra, 2009. — 162 c.

6.KymikoBa, T.M. Opranuueckass xumusi [Tekcr]: yue6 mocobue. Yacte 2 / T. M.
Kynukosa, X. f. I'npesas, JI. B. Uynposa. — M31arenbCcTBO: MarHuroropck. roc. TexH. yH-Ta
uM. I'.'1. Hocoma, 2010. — 91 c.

7 1ly60B, JI.4., iBaukoB, C.U., Illernora, H.K. ®noTaiMoHHbIe peareHThl B TpoLieccax
oboraijeHust MuHepanbHOTO cbipbsi [Tekcr]: CnpaBounuk B 2 kH. /Ilog pexs. JLB.
Konppateeson. — M.: Hegpa, 1990.0 ISBN: 5-247-02670-5.

8.Xan, I''A. ®norauyoHHble peareHTbl U uxX npuMmeHeHue [Tekct]/ I'.A. Xan, JI.A.
I'abpuenora, H.C. BrnacoBa. — M.: Hezapa, 1986. — 270 c.

9.IlepuoiMuecke W3JaHUsI: Hay4YHO-TeXHWUYeCKWe >KypHasibl «OboraieHuve pyn»,
«JBeTHBIEe MeTa/mbl», «L|BeTHasi MeTtartyprusi», «['OpHbIli HHGMOPMAaLMOHHO-aHATUTHUYECKUI
OrosIeTEHDbY.

B) MeTouueckue yKa3aHHA:

1. MeTonueckue yKa3aHUs 110 BBITIOJTHEHHIO U 3alljUTe KypCOBOW pabOTHI MpHBe/IeHbI B
TIpUJIOKeHUH 3.

2. MeToanueckue yKa3aHHSl TI0 BBITIOJIHEHWIO 1a00paTOpHBIX paboT TpuBe/eHbI B
TIpUJI0KeHu! 4.

r) IlporpamMmmHoe o0ecnieyeHue u VIHTepHeT-pecypchl:

IIporpammHoe obecrieueHue

HaumeHOoBaHMe .
o Ne moroBopa CpoK [1eHCTBUS TULEH3UU

MS Windows 7
Professional(gqns  |-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Offlce 2007 Ne 135 ot 17.09.2007 6eccpouHo
Professional
77ip cB00O0HO pacrpocrpadsemoe 1O 6eccpoyHo

ITpodeccuonanbHbIe 6a3bl JAHHBIX U HHGOPMAIHOHHBIE CIPABOYHBIE CHCTEMBI

Ha3sBanue xypca CcblIKa
HarronansHas rMH(MOpPMalMOHHO-aHa/IUTHUeCcKast URL:
cucteMa — Poccuiickuii MHIEKC HayyHOTO LIUTHPOBaHUs )

https://elibrary.ru/project risc.asp

(PUHIT)
[MouckoBass cucrema Akazemusi Google (Google
Scholar)

URL: https://scholar.google.ru/



https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://e.lanbook.com/books/
http://e.lanbook.com/books/
http://e.lanbook.com/books/
http://e.lanbook.com/books/

WudopmarimonHass cuctema - EauHoe OKHO
JIOCTYTIAa K MHMOOPMALIMOHHBLIM pecypcaMm
OnekTpoHHble pecypcbl 6ubmioreku MITY Default.asp
vm. I'.1. HocoBa
9 MarepHa/JILHO-TEXHHUECKoe o0ecreyeHne JUCIHMILUIMHBI (MOY/IA)

URL: http://window.edu.ru/

MarepuanbHO-TexHUUYeCcKoe obecrieueHre AUCLUITMHBI BK/IFOUYAeT:

JIeKLjMOHHas ayAUTOpUs:

MynbTUMeIuiiHbIe CPe/ICTBA XpPaHeHUs, Tiepe/lauM U Tipe/iCTaBIeHus] HHGOpMaI[1H.
Jlabopatopus (ayz. 09):

1. JTabopaTopHast yCTaHOBKa [I/isi [IEPETOHKH >KUKOCTEH.

2. JlabopaTopHasi yCcTaHOBKa /IJisl U3yueHus: GU3NUeCcKou aicopOoLvu.

3. JlabopaTopHasi yCTaHOBKa /IJisl OTIpe/ie/IeHHs] BA3KOCTH.

4. Becbl TexHHUYeCKue.

KomribroTepHbIii Kacc:

[TepconanbHble KoMmrbioTepbl ¢ naketoM MS Office, ¢ Bbixosom B VHTepHeT u C
JOCTYIIOM B 37IeKTPOHHYI0 HH(OPMalMOHHO-00pa3oBaTe/NlbHYl0 Cpelly —YHUBepCUTeTa.
YuebHble (unbMbl «DIOTAMOHHBIE peareHThl HAIPaBIeHHOTO [eMCTBUS /sl TepepaboTKH
MHUHEepPabHOrO ChIpbsi», «PeareHTHble OT/eneHUsT (IOTALMOHHBIX 00OraTUTeNnbHBIX (HabpUK»,
«®oTauioHHOe oborallieHre TI0Ie3HBIX UCKOTIaeMbIX».


http://magtu.ru:8085/marcweb2/Default.asp
http://window.edu.ru/

IIpunoxenue 1
6. YueOHO-MeToAuUecKHe 00ecrieueHHe CaMOCTOATeTbHON PadoThI CTY/[eHTOB

Mo pucuuminHe «TepMoaMHAMUK (DIOTALMOHHBIX CUCTEM» TIPeAYCMOTPEHa ayIMTOpHas U
BHeay/IUTOpHasi CaMOCTOosiTe/IbHasi paboTa 00yuaromuxcsi.

BHeaymuTopHasi caMoCTosITe/IbHasi paboTa CTYZ€HTOB OCYIIIeCTB/ISIETCS B BU/Ie TTOJITOTOBKH K
71ab0paTOPHBIM U MPAKTUYECKUM 3aHSITHSIM, TTOJTOTOBKe K KOHTPOJIbHBIM paboTam, BHITTOTHEHHS
KyPCOBOM paboTHl.

Bujipl camocTosTe/ibHOM paboTel (00BEM YacoB, OTBOAMMBIX HAa CAMOCTOSITETbHYO PaboTy 1o
yuebHoMy miaHy — 11,4 vacoB):

1. CamocTosiTennbHOe U3ydyeHHe yueOHOM TUTepaTypbl — 24aca
2. IloaroToBKa K 1abopaTOpHBIM 3aHSATUSM — 2 yvaca
3. [ToAroroBka K MpakTUUeCKUM 3aHATUAM — 2 4aca
4. Boinio/iHeHUe KypCOBOM pabOThI — 5,4 yacoB

ITpumepHble éapuaHmbl mecmoabix 3d0aHuUll:
Bapuanr 1
1. 3akoHuuTe orpejesieHue.
HN3omepbi — 3T10. ..
2. HanwmiuTte cTpyKTypHbIe (pOPMYJIbl M HA30BUTE 110 CUCTEMaTUUeCKO HOMEHK/IaType Bce
M30Mephl reriraHa.
3. 3akOHUWTe OIlpeie/ieHue.
I'emepoyukiuyeckue coeOUHeHUs1 — 3TO. ..
ITIpuBepure 1-2 mpumepa.
4. HanmiuuTe CTPYKTYpHbIe (POPMYJIbl COeMHEHUM:
a) 2-3Tun-2-0yreH-1-om;
0) MeTH/I()EeHNUTKETOH;
B) 3,3—mumetun-1-0yTuH.
Bapuanr 2
1. 3akoHuuTe onpegeneHue.
TI'omonozu — 370...
2. Hanvmmre cTpyKTypHble (OpMyJibl U HA30BUTE 10 CUCTeMaTUYeCcKol HOMeHK/IaType Bce
M30Mepbl aMUIOBOI'O CITHMPTA.
3. 3aKOHUUTe OrpefiesIeHHe.
Ayuknuyeckue coeOUHeHUs1 — 3TO. ..
ITIpuBepure 1-2 mpumepa.
4. Hanumure CTPyKTypHbIe (hOPMYJIbl COeJUHEHUIA:
a) MeTU/I3TU/IaMUH;
6) 4,5-TUPOKCHU-3-MeTH/I-2-TIeHTaHOH;
B) 2,3-1uMeTH/I-2-0yTeHOBasi KUCJIOTa.
Bapuant 3
1. .3akoHuuTe orpejeseHue.
TI'omonozuueckuti psio— 3T0. ..
2. HanwmiuTte cTpyKTYypHbIe (pOPMyJibl ¥ HA30BUTE 110 CHUCTEMaTUUeCKOM HOMEHK/IaType Bce
M30Mephbl reKCceHa.
3. 3akOoHuUUTe OIpefiesieHue.
Anuyukauueckue coeOuHeHust — 3T0. ..
ITIpuBepure 1-2 mpumepa.
4. Harummre CTPyKTypHbIe (JOPMYJIbl COeJMHEHUI:
a) u3o0ytunbeHsor;



0) 4-6poM-5,5-IMMeTHII-2-TeKCeH;
B) 2-MeTWJI-3-3TH/I-3-TIeHTeHalb.

Bapuanr 1

1. Ykaxkute Mo/eKy/IsIpHYIO (popMyJly MpeJie/IbHOr0 0JJHOATOMHOTO CITUPTa
1) GsH;s0; 3) C.H4O,

2) GsH1,0O 4) C3HeO

2.Kakoe 13 repeunc/ieHHbIX BellleCTB He COJIepKUT KapOOHUIBHOM TPYTITIbI
1) MmypaBbHMHas KUCI0Ta 3) 3TaHoN

2) dhopmanbaerus 4)yKCyCHBIU anblieTu

3. Ha3zoBute BelleCcTBO

CH;-CH-CH,-CH-CH;
| |

OH C,Hs
1)2-3TUNneHTaHon-5 3) 3-MeTU/IreKCcaHoI-5
2) 4-3TUTIeHTaHOJI-2 4) 4-meTUAreKcaHos1 -2

4.C moMoI1IbI0 KaKOM peaki[iy HeJlb3sl MOTyYUTh KapOOHOBYIO KUCIOTY
1) okuc/ieHWe anbAeruaa

2) TUJPOIU3 CJIOXKHOTO 3¢upa

3) BoCCTaHOB/IEHUE afb/erusia

4) oKUC/ieHre ajTKaHa

5. lonuivTe ypaBHEHHE XUMUUECKOW PeakKLMM U YKaKUTe ee Ha3BaHHe

H+, Hg2+

HC=CH+H,O —»

1) peakuust Baruepa 3) peakuus KyuepoBa

2) peakuysi 3e/TMHCKOTO 4) peakius Bropiia

6. CKOJIbKO MepeunC/IeHHbIX BellleCTB pearupyeT C 3TaHalleM: MypaBbUHast KMCJIOTa, BOAOPOJ,
L[MaHOBOZ0PO/I, MarHui, ruZipocy/bhuj HaTpus, rufpokcus megu(1l)

1) Tpu 2) yetbipe 3) OsTh  4) LIECThb

7. Mo nipeficTaBJisieT co60it

1) cnoxxHbIH 3¢hUp BhICIIEH KapOOHOBOUW KUCIOTBI

2) C/I0>KHBIN 3QUp TMLeprHa

3) HaTpUEBYIO COJb BhICIIIEN KapOOHOBOUM KUC/IOThI

4) cMecChb BBICIIMX KapOOHOBBIX KUCIOT

8. Kakoii 06bem Boziopo/ia (H.y.) BbIZIeTUTCS TIpy B3auMo/eictBru 0,1 MoJib 3TaHO/Ma €
130bITKOM MeTa/TNYeCcKOro HaTpust

1) 2,24 n 3)3,36 1

2)1,12 n 4) 4,48 n

9. B cxeme rnpeBpallleHuil : 3TUH — X — YKCYCHasl KUC/I0Ta BeI|eCTBOM «X» SIBJISITCS
1) ataHon 3) sTuneH

2)sTaHanb  4) sTUNALeTaT

Bapuanr 2

1. Ykaxkure dhopMys1y npezie/ibHOM OZJHOOCHOBHOM KapOOHOBOM KHUC/IOThI
1) C3Hg0, 3) C4HO;

2) C, HqO; 4) C3HqO:

2. MexXKJ1acCOBbIM U30MepOM aJib/leri/i0B SAB/ISHOTCS

1) kKapbOHOBBIE KUCTOThI 2) KeTOHBI

3) c/ioXKHbIe SPUPHI 4) cnupThI

3. [TonyuuTk Tipe/ie/ibHbIN 0IHOATOMHbBIN CITUPT MOXXHO
1) okuc/ieHueM ajbJieryuja



2) stepuduKaieirt KapOOHOBOUM KUC/IOTBI
3) oKuC/IeHreM asikeHa
4) ruapoTalyen aJKeHa
4. Kakoe BelL|eCTBO He MPOSIB/ISIET KUC/IOTHBIX CBOMCTB
1) CH;0H 3) Cy7H35-COOH
2) C¢HsOH 4) CH3;-COH
5. [lonuiivte ypaBHeHHe XUMHUUYECKOW peaki[uu U YKa)KUTe ee TUIT
H+
CH;-CH,-COOCH3+H,O —»
1) rugpaTaiusi 3) ruip¥poBaHue
2) TUAPOIU3 4) neruzparayus
6. [TepBUUHBIN CITUPT MOXXHO TOJIyYaTh
1) okuceHrem nporaHas
2) rupparalyei rnpomneHa
3) BoccTaHOB/IeHHEM OyTaHasist
4) okucnenvem OytaHa
7. CKOJIbKO TepeurcieHHbIX BellleCTB PearupyroT C YKCYCHOM KUCIOTOM: THAPOKCH/, >Kee3a
(I1I), mpomnaHomn — 1, UMHK, X710p (B MPUCYTCTBUM KaTa/iu3aTopa), KapOoHaT HaTpus,

dbopmanbaerus
1) Tpu 3) naTh
2) yeTbIpe 4) 11eCcThb

8. Kakoii 06nem xjopa (H.y.) motpebyeTcs [ijis XxopupoBaHusi 6,0 T YKCYCHOM KMC/IOTHI /10
MOHOXJIOPYKCYCHOM KHUC/IOTBI.

1)2,24 n 3) 4,48 n

2)1,12n 4) 3,36 n

9. B nienouke rpeBparjeHU

CH;Cl- X— CH;3-O-CH; BerjectBoM X SIBJISIETCS

1) aTan 3) MeTaHoN
2) XJI0p3TaH 4) MeTaHa/lb
Bapuant 3

1. JlaHbl BelljecTBa:

a) CH,=C-CH=CH-CH,-CHj; 6) CH5-O-CH,-CHj3 B) H-COH
CH3
1) CH;-CH,-NH, e) CH;-CH-CHj; ) CH3-CH-CH,-
CH; OH
3) CH3;-CH=CH-CH,-CHj; n) CH;-CH,-CH,-CH,-COOH k) H,C=CH,

1.0mpesienTe, K KAKOMY K/IaCCy OTHOCSITCSI COe/IiHeHUsI a)-0)-B).

2. YkaxuTte (opmyy neHTeHa-2.

3. HatligyTe romosior 3TaHOBOM KHUCIOThI.

4. YKa)KuTe BellleCTBO, SIBJISIOIIeeCss MeKK/IaCCOBbIM M30MepPOM TporiaHoa-1.
5.Haupure BeljecTBa, y KOTOPBIX UMEIOTCS LIUC - ¥ TPAHCU30MeDBI.

6.YKakuTe BellleCcTBO, [J/isi KOTOPOTO XapaKTepHa M30Mepusi MoIoxKeHUs: (PyHKLIMOHATbHOU
rpynnsl. Hanuimre 5TOT n3omep.

7. Hatigure u3omep OyTaHa.

8. Kakoe Bel1jeCTBO UMeeT TpUBUA/IbHOE Ha3BaHuUe aljeTHU/IeH?

9.Hanmiwvre fBa romMoJsiora BeleCTBY B).

10. Ha3oBure Belectsa Jj) U X).

2. YkaxuTe (hopMyly Tpejie/IbHOT0 0JHOATOMHOTO CITUPTA:
a) C3H302 6) C5H120 B) C2H402 F) C3H60.
Kakoe Bel1jecTBO He cOZiep>KUT KapOOHWUTBHOM TPYMIIbI:



a) MypaBbMHas KUC/I0Ta 0) dbopmanbaerus, B) 3TaHOJ T') YKCYCHBIM abJeruf,.
CocTaBbTe [i/151 Her0 Me)XKK/1aCCOBbIM U30Mep U Ha30BUTE €ro.

3. JonuiuuTe peakLMIO U YKaXXUTe e€é Ha3BaHUe:

CH — CH + H2o__ HgSO4, KHUCIOTa__

a) peakuysi Barnepa  0) peakuysi 3eTMHCKOTO  B) peakiysi KyuepoB 1) peakius Bropija.
4. CocTaBbTe ()OpMyJIbl BELL[eCTB 10 Ha3BaHHUIO:

a) 4-meTunrekcaHon-2  6) 3-3twndeHosn  B) STUIMETHUIKETOH

r) 3-MeTU/IIeHTaHalb.

[ns BeljecTBa B) COCTaBbTE U30MEPbI U HA30BUTE UX.

5. [laHbl BeliecTBa:

a) CH;-COOH 6) CcHs-COOH B) CH3;-CH=CH-COOH r) C,Hs-COOH
,I:[) (C2H5-COO)2Ca E) C17H33-COOH )K) H-COOCsz 3) CH3-COOC3H7
n) Cy7H35-COOH K) CH,CI-COOH

1. Haiigute Me)KK/1aCCOBBIM M30Mep BelljecTBY I. Ha3oBUTe 3T BellleCTBa I10
CHCTeMaTHUYeCKOM Y TPUBUATIbHOU HOMEHK/IaType
2. TlonmyuuTte BelljeCcTBO @ W3 3TaHassl. HanuivTe ypaBHeHHe peakiiyy.
3. Hamummre ypaBHeHHe peakiUy BelecTBa 0 C TMAPOKCHAOM Kajvisl.
4. Hanumure ypaBHeHHe peakluyd 00pa30BaHusi CJI0XKHOTO 3(upa 13 IyuieprHa U
TPEX MOJIEKYJ KAC/I0ThI M. Kakoe arperaTHoe COCTOsIHME UMeeT JIaHHbIN XKUP?
5. Hamwmimte ypaBHeHUe THApPOJM3a BellecTBa 3. Ha30BUTe MPOAYKTHI peakLyu.
6. CocraBbTe (hOpMyJibl BellleCTB 110 Ha3BaHMUIO.
a) 2,3-11uMeTr-3-X/I0pIeHTaH, ) 3TUJIOBBIN 3(PUP YKCYCHOU KUC/IOThI
0) xnopuuk/no0yTaH,  e) 4-aMHUHOBajiepHaHOBast KMC/IOTa
B) MeTWI0eH30/1 (TO/Myos1), ) MPOIUIaMHUH
T') AUSTUIOBBIN 3PUP
7. OnierHOBasi KMCJIOTa He B3aMMO/[eHiCTBYeT C paCTBOPOM
1) Opoma
2) aueraTa HaTpUs
3) ruUApoOKCH/A HaTpUs
4) TmepMaHraHaTa Kaius
8. Mri10 nipe/icTaBsieT coboi
1) cokHBIM 3(Up BBICIIEN KapOOHOBOM KHUC/IOThI
2) C/I0XKHBIN 3QUp TIULeprHa
3) HaTpHEBYIO COJIb BBICIIIEN KapOOHOBOM KHUCTOTBI
4) cMech BBICIIMX KapOOHOBBIX KHUCIOT
9. Kakoe Bel11ecTBO He MPOSIB/SIET KUC/IOTHBIX CBOMCTB

1) CH;OH 3) CiyH35-COOH

2) CeHsOH 4) CH;-COH

Bapuanr 4

1. 3omepom BejectBa, popmyna koroporo CH,=CH-CH,-CH3, siBnisieTcs:
a) 2-MeTunOyTeH-2 B) OyTeH-2

0) OyTan r) OyTHH-1

2. 1ns ankaHoOB HauboJjiee XxapaKTepHbl PeakLyu:

a) NpUCoeMHEHUS 0) 3amerrieHus

B) MO/IMMepH3aLiir T') OKWC/IEHUS.

3. Tlpu OKMCIeHNH 3THU/IeHAa BOJHBIM PaCTBOPOM IePMaHraHaTa Kajusi 00pa3yeTcs:
a) YKCyCHasl KUC/IoTa 0) 3THU/IOBLIN CIIUPT B) 3THU/IEHIJIUKO/b T') YKCYCHBIN abAerus
5. [I1st apoMaTUUYeCcKUX YTJ/IeBO[0PO/I0B Haubosiee XapaKTePHbI PeaKI|N:

a) 3aMeleHust 0) TipurcoeiHeHNs

B) MO/IMMepH3aLiir T') OTLLeTIeHHs

6. MeTaH 1o/y4atoT B MPOMBILLIIEHHOCTHU:

a) ALC;+H,0— 6) CH;COONa+NaOH—



B) M3 [PUPOJHOrO rasa I') U3 CBEeTU/ILHOTO ra3a
7. YCTaHOBUTE COOTBETCTBUE MEX/Y Bell|eCTBOM U ero Ha3BaHUEM.

BetuectBo: Haspaunue:
1) CH=C-CH,—CHj3; a) OyTeH-2;
2) CH;—CH>,—CH,-CH,—CHj; 0) OyTtuH-1;
3) CH;—CH=CH,; B) MIeHTaH;
4) CH,=CHo,. T') 3TeH;

1) TIPOTIEH.

8. ObecrBeurBaeT OPOMHYIO BOJy C/leAyrolasi KUC/I0Ta
1) manbMUTUHOBAs

2) oJierHOBas

3) cTeapuHOBas

4) yKcycHasi

9. Ykaxute (hopMy/y Hempezie/TlbHON KUC/IOTEI

1) CisH3;:COOH

2) CH3;COOH

3) HCOOH

4) CyyH;COOH

HomawHue 3adavu:

1. Tlpu dnoTatmu cyabQUIHBIX py/[ B KauecTBe reHo0Opa3oBaTesisi CTI0/Ib30BaId mpem-
TeKCU/IOBBIM criupT. PaccunTaiiTe KoMyecTBa crivpTa (B MOJISIX), HeoOXxoqumoe /i7ist pyioTarfum
120 T KOHLeHTpaTa, eC/Ii pacxoy, crMpTa coctaBua 50 1/T.

2. [Ipu ioTauyy moMMeTal/IMUeCKUX PyJ, LIMK/IOTeKCAHOJT MPUMeHsIeTCsl Kak
nieHooOpa3oBaTesnb. Haliziure maccy ¢eHosia 1 06bem Bogopoa (H.y.), HeoOXoauMble ist
nostyyeHus 100 Kr LJUK/IOreKcaHoJIa, eC/IU BbIXO/, IPOAYKTa peakljuu cocrasiisgeT 98 % ot
TEeOpPeTUUEeCKOTO.

3. Tlpu oboraitjeHn py/i B KaUeCTBe peareHTa-coOuparesisi UCTIOIb3YIOT TEXHUUECKYIO
OJIEMHOBYIO KUCJIOTY, BbIZIeJIsieMYyI0 TIpY TiepepaboTKe >Khpa MOPCKUX KUBOTHBIX. OHA CO/I@P)KUT
40 % (mac.) uncrour onernHoBor KUCI0Thl Ci7H33COOH. PaccunTaiite Maccy (Kr) TeXHUYECKOU
0JIEMHOBOM KHC/IOTHI, Heob-xoaumyto st uiotaumu 100 T pyasl, eciu pacxon Ci7H;3COOH
cocrasiiset 0,3 KI/T pyApl.

4. [1]aBesieBasi KUC/IOTA UCTIOMB3YeTCs TpU oboraitieH|uu py/ B KauecTBe MoiuduKaTopa
¢dnoTauuu B BUze 8 %-ro BOAHOrO pactBopa. PaccunraiiTe Maccy TeXHUUECKOM 11laBesieBOi
KUCJIOTHI, cofiepxkaiiielt 5 % ripumMeceii, KoTopast HeoOxoauMa Ajist ipurotosieHust 100 kr
pacTBopa MoauduUKaropa.

5. ®pakuyus cuHTeTHYeCKUX XUAKUX KucaotT CXKK ¢ ymciom aToMoB yriiepoja B pajukanie 7 — 9
TIPUMEHSIeTCST TIpY 00OoTall[eHnH U riepepaboTKe py/ [IBETHBIX MeTa/lJIoB. B eMKOCTh CO
cTouHbiMU Bolamu 06bemom 10 M3 coporrieHo 1200  CXKK cieaytoiiero cocrasa (Mac. %): 20
OKTaHOBOW, 37 HOHaHOBOM U 43 eKaHOBOM KUCJIOT. PaccunTaliTe KOHLIEHTPALIMIO0 KaXKI0W
KUCJIO0THI 4 (Macc. %) B CTOKax, MPU-HIB UX IVIOTHOCTb PAaBHOM eIMHULIE.

6. Karuonnslii notopeareHT-cobuparesns naypunamut CioHysNH, omydaroT U3 )KUPHBIX
KHUCJIOT KOKOCOBOT'O Mac/ia ¥ UCMOJIb3YIOT NP (h/I0Tal[M CUJIMKATHBIX MUHEPAJIOB B BU/le
pacTBOpUMOH B Bojie coyii. PaccuuTaiiTe Maccy jlaypuiaMuHa, HEOOX0JUMOTO /1/1st PyIoTal[uu
100 r pyapl, ec/ii pacxoz ero coim cocraBui 88,6 r/T.

7. ®dnoropeareHT-cobupaTens Mapku AHIT-14 momyuaroT BOCCTaHOB/IEHHEM BOZIOPOJOM
HUTporapaduHoB, 006pa3yOLIMXCS TP HUTPOBaHUU M30MepHbIX napaduHoB CisHso. st
OTZieJIeHUsI aMHUHOB OT TIOJTyYeHHOW cMecH ee 00pabaThiBalOT X/10poBo0pooM. Onpesiente
coJiep;kaHue aMMHOB (Macc. %) B 50 KT 9TOM CMecH, ec/id Ha peakLyio n3pacxozoBaau 150
Movieit HCL.

8. Ilpu iotauyy HecyIbGUAHBIX PY/ UCIOIb3YEeTCS TeXHUUeCKast OJleMHOBasi KUC/I0Ta Mapku b,
coZieprkaias He MeHee 95 % CMecH )KUPHBIX KAC/IO0T. PaccurTanTe 4ncio MoJier KUCIoT —



onenHoBo# C7H33COOH, nmuuonesoi Ci;H3COOH, maamutuHoBou CsH3;COOH u
creapuHoBOM Ci7H35COOH, BXoasIuMX B cOCTaB 1 KI' TeXHUUECKOW KHUC/IOThI, €C/IU COZlep KaHue
B HeM YKa3aHHbIX KUCJIOT COOTBETCTBEHHO paBHO 40, 25, 18 u 14 macc %.



IIpunoxenue 2

7. OnieHOYHBIE CPeACTBA /J/isi IPOBe/ieHUsI MPOMEe)XYTOUHOM aTTecTaliiu
a) Ilnanupyemble pe3y/ibTaThl 00yUYeHHUs U OLIEHOUYHBIE CPeJCTBA A/IA MPOBEIeHUs MPOMEKYTOYHOM aTTeCTaluu:

CTpyKTypHBIi
3/IeMEeHT
KOMITeTeHL[U

[TnaHupyemMble pe3yabTaThl 00yueHUs

OL[eHO‘leIe cpeacTBa

I1K-14

I'oTOBHOCTB YU4aCTBOBATE B UCC/I€JOBAHUAX 00BLEeKTOB HpOd)ECCI/IOHaJIBHOI‘;I AedATe/IbHOCTHU U UX CTPDYKTYPHBIX 3JIEMEHTOB U 3alllMIaTh OTUETEHL

3HaTb - Ha3HaueHue peareHToB MNpH (uioTaluoHHOM | [IpriMepHBIii lepeueHb TeOpeTHYeCKUX BOMIPOCOB K K3aMeHY:
oborailjeH1H ToJIe3HbIX UCKOTIaeMbIX; 1. OneKTpoHHOe CTpOeHHe OpraHUyYeckux coefrHeHuN. ['Mbpuan3aLys opburaneit
- CTpOeHue MoJjieKy/l (hI0TalMOHHBIX aroma yriiepoga (sp’-, sp’-, sp- rMOpur3ariysi).
peareHTOB, UX (PU3MUeCKUe U XUMUUeCcKre 2. Teopus cTpoeHusi opraHuueckrx coefuHeHni A.M. ByTtnepoBa. CriocoOsI
CBOMCTBA, METO/IbI TOTyYeHHsI, 0COOEHHOCTH 1300pa)KeHHst OpraHNueCcKUX COeJMHEeHHN.
JeiicTBus U 06/1aCTH IPUMeHeHus TIPU 3. Knaccel opraHnyeckux coejiHeHU (C IpUMepamm).
¢10TaLMKM 0/1e3HBIX UCKOIaeMbIX 4. Knaccudukalysi opraHMuecKrux coeJUHeHUH (C mpuMepamH).
pas3MUUHBIX (IOTALJMOHHBIX PeareHTOB; 5. [lpupopa u ¢r3nueckre CBOMCTBA KOBaJIEHTHOM CBs3U. [1o/isipHBIe ¥ HEMOSIpHbIe
- (hopMBI ¥ MeXaHU3MBbI 3aKpeIrl/ieHus! KOBaJIeHTHbIE CBSI3U. JIUIO/IbHBIM MOMEHT MOJIEKYJIbI.
(I0TalMOHHBIX peareHTOB Ha MOBepXHOCTH | 6. MexaHu3Mbl peaklivii B OpraHMueckor XxuMuu. Knaccrudukanys peakuyi B
MUHEepasIoB, UCXO/s U3 CTPOEHUsI MOJIEKYJI OpraHuYecKou XUMuUH (C mpUuMepammu).
peareHTOB U (pJIOTUPYEMBIX MUHEPasIOB 7. .O6ue nipesicTaBaeHUs O JIOTALIMOHHOM pa3ZieJieHU MUHepasioB U
(G10TaLMOHHBIX peareHTax.
8. Knaccudukauys (ioTalliOHHBIX peareHTOB M UX Ha3HaveHHe.
9. O6mas knaccudukanms cobuparesnei.
10. O61iast KaccudyKaiys meHooOpa3oBaTesien.
11. Kyiaccel opraHMueCcKrx COeJMHeHWH Y IPUMEeHeHHe OpraHnyecKux CoelMHeHuN
pa3IMUHBIX K/1aCCOB B KAUeCTBe (JI0TOpeareHToB.
12. TlpyuMeHeHre HeOpraHMueCKUX COeJMHEeHNY B KaueCTBe peareHTOB-PeryisiTOpoB.
Ywmets - aHa/IM3UPOBAaTh TEXHOJIOTMYecKue pexkumsl | [IpakTuueckue 3ajaHus

Y CXeMbI (JIOTalvy;

- yMeTb Hay4HO 000CHOBaHHO MOZAOMpPATh
peareHThI 151 JIoTaliu KOHKPETHOTO
MUHepara;

- CAMOCTOSITe/TbHO TIPUHHUMATh

3amaua K ounety Ne 1

Hanwuiivre cTpyKTypHbie (hOpPMYJIbl COeIMHEHUA:
1. 2-3Tun-2-6yteH-1-om;

2. 4,5-TU[pOKCU-3-MeTU/I-2-TIeHTaHOH;

3. n300yTHAOEH307T;




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[Tnanupyemble pe3ynbTaThl 00yUYeHust

OrnieHOYHBIE CpefiCTBa

000CHOBAHHbBIE PEITIeHNsT OTHOCHUTE/TLHO
BbIOOpa THMa )yIOTOpeareHToB U
TIPUTOTOBJIEHUSI paCTBOPOB ()JIOTOpeareHToB
B KOHKPETHOM TIPOM3BO/ICTBEHHOM TIpOLiecce

4. 3 —0KCo-5-MeTun-1-reKcaHasib

5. 2,2,3-TpuMeTH/I0yTaHOBasi KUCJ/IOTA.

3amava k ounety Ne 2

Ha3oBuTe no cucteMaTrueckol HOMEHK/IAaType Cae/lyIolie opraHuueckue
CcoeZIMHeHUS:

CHs
1
! CHakclﬂfc‘H—CHg—f—cnzfcu3
CH; cH CHy
- |

~
CHs CHs CH;

CCl; — CHy — CH = C — CHyCl
CIH3
OH
2 CHy — CH, — cI — CH; — CHs
CH; — C‘H — CH3

<
4 CH3-CHy — C = CH-CH-CH; — C
|

N
CH: OH

3Ia,qaqa K ouety Ne 3

Ha3zoBuTe no crucreMaTruecKol HOMeHK/IaType CleAyolire OpraHuueckue
CcoeIMHeHUS:

1 CH; — C‘H - CIH — COOH
OH CH3

2 CHa—ﬁ— CIH— CHs
0

CHs

3)
CH; —CH = C — CH —CHxCI
| |
CH; CH; — CHs

RN

4)
C — CH —HC=CH —CH;
1

3apaua k oumnery Ne 4

Ha3oBuTe 1Mo cucTeMaTUUeCKOW HOMEHK/IaType CeIyIoIfe OpraHuJecKue
COeZIMHEHMSI:




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[Tnanupyemble pe3ynbTaThl 00yUYeHust

OrnieHOYHBIE CpefiCTBa

) cH; — G —C - oy 4 CHy — CH —CH,— CH — CH; — CHs
| i
CHy CHz CH3 OH

CH; CH;
| |

2

Do - CHe = C — cH = hy

CHs

Chs
|

3)  CHs — c‘ — CH; — CH:
Chs

3agaua K bunety Ne 5
Ha3oBwre 10 crcTeMaTiuecKoli HOMEHK/IaType CIeyIOliie OpraHuuecKue

COeIMHEHMUS:
)

CH: — ClH — ClH — CHs;
CHz CHs
2) CH; — CH, — CIH — CHzOH
CHs
3
CH; — CH, —CH — CH — CH, — CH;
| I
CHy GCoHs
4
) CHg—CHzf(llch — CH;
CHz
3agaua K bunery Ne 6

HanummmTe cTpyKTypHbIe OpMYIIbI BCEX U30MepOB OYTUIOBOTO CMMPTA U AaiTe UM
Ha3BaHUS 110 CUCTeMaTHUecKol HoMeHK/IaTtype. OTMeTbTe cpeJjil HUX [IePBUYHBIE,
BTOPUYHBIE U TPETUUHbIE CITUPTHI.

3agaua K bunery Ne 7

HanummmTe cTpyKTypHBbIe (hOpMYIIbI BCEX M30MEPOB aMU/IOBOTO CITUPTA U IaliTe UM
Ha3BaHUS 110 CUCTeMaTHUecKol HoMeHK/aTtype. OTMeTbTe cpeJjyl HUX IePBUYHBIE,
BTOPUYHBIE U TPETUUHbIE CITUPTHI.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[Tnanupyemble pe3ynbTaThl 00yUYeHust

OrnieHOYHBIE CpefiCTBa

3agaua K 6unety Ne 8

Harmummwmre cTpyKTypHbIe GOpPMYJ/Ibl COeJUHEHUI:
3-XJ10p-6-THUPOKCU-5-MeTU/-3-TeKCeH-2-0H;
4-130Mponui-5,5-AuMeTUN-6-0KTeH- 1 -1H;
1-mMeTH-4-M30MpONUIOEH30T;
MEeTUI3TUIU30MPONUIaMUH;

. 3,3-mumeTnin-2,4-1ieHTauosn.

3agaua K 6unety Ne 9

kW

Ha3zoBuTe no cucTeMaTu4ecKoun HOMEHK/IAaType C/1e4yrolne opraHuueckre coeJuHeHWA

1

0

HN — CH, —C =¢—¢
| |
CH:

<
N

OH

o]

2) “
- CH: —C=C—C
~

OH
CH; — CH —CH — CH; — NO,
[
I CHsz
1
CH, = CH —CH= CH —c-c=cH

CHy — CH;

3amava k 6bunery Ne 10

[aiiTe Ha3BaHUsI OpPraHUUYeCKUM coeZiMHeHUsiM. HaiiyTe cpeiv mpuBeieHHBIX GopMyii
TaKye, KOTOpble OT/IMYAIOTCS TOJBKO CIIOCOO0M HamvcaHusl. YKaXuTe, CKObKO BCEro
BelleCTB M300pa)keHo 3TUMU (hopMysiaMH. :




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[Tnanupyemble pe3ynbTaThl 00yUYeHust

OrnieHOYHBIE CpefiCTBa

H CII13 4

CH; — C — CHz — CHz
|

CHs N CH2CH3

c
CH; .~ ~ CH:

CH;
5)  CH3-CH CH;
CH; J TN c -
5 | CH3-CHp~ . CHy
2 CHz —CH;— C — CH; — CHs
CH;
6) CHs . CHiCHs
CH; c
3) | /CHZ ~ = CHs
CH; — Cl —CHz CHs
CH;,
|
CHs

3amava k ounety Ne 13

Ha3oBuTe no cucteMaTrueckol HOMEHK/IAaType Cae/lytolie opraHuyeckue
COeIMHEeHUS:

CHs CHs
p O —cH = ‘c - C\H — CH.CI 4 T
=c-C—CH—CH—CH
CHs CH; — CHs =c ? CCHH | :
HC T CzHs
o

2) CH, =CH—CH=CH—CcH—C =CH
I

CH = CH,

3 0 2 0
C—cH :CH—CH27CH37C\

~

H H

3agaua K bunery Ne 14

Cpeiu HanMCaHHBIX HKe GopMyJT HaliiuTe WAEHTHUYHbIe. YKa)XKUTe, CKOJIbKO BCET0
BelIleCTB U300pa)keHO MPH IMOMOIIY 3TUX (GopMyT

CH, CH: —
b o e P 5) CH; — CH, CHz — CH3
CHs CH, N/
cH
|
2)  CH; — CH, —CH, — CHs CHs
6) CH; — CHy — CH — CH,
|
3 e CHs  CHs
CHy—CH — CH —CHz
1 7) CH; — CHy — CH — CH, — CH;
i
2
CH, — CHy
5 | 8) CHs CHs
CH; — CH;




CTpyKTypHBII

3/1eMeHT [Tnanupyemble pe3ysIbTaTbl 00yUeHust O1ieHOYHbIE CpeJCTBa
KOMITIeTeHI U
Bnazetsb - XMMUYeCKOH ¥ 000raTUTeTbHOM ITpumepHble éapuaxmbl MecmoebiX 3a0aHULL:
TePMUHOJIOTHEel; PaKTUUeCKUMU HaBbIKaMH, 1. 3akoHuuTe ompejeseHue.
TI03BOJISIOIIMMU pelllaTh HEKOTOphIe H3omepbl — 310...
TeXHUYeCKHUe 3a/lauu: orpeie/ieHre KauecTBa 2. 3akoHYWTe orpefiesieHue.
dboTOopeareHToOB, X OUHCTKH, BbI/|e/IeHHe I'emepoyukiuyeckue coeOuHeHUsl — 3TO. ..
HanbOosee (h/IOTOAKTUBHOM UacCTH; [TpuBeuTe 1-2 mpuMepa.
- HaBbIKaMH TIEPBUYHOTO0 XUMHUYECKOT'0 1. 3akoHuUMTE OIpeseneHue.
aHajIM3a COCTaBOB Hauboee TI'omonoeu — 3T0...
pacrpocTpaHeHHbIX PereHTOB 2. Hamuiumre cTpyKTypHBIe (POPMY/Ibl M HA30BUTE T10 CUCTeMaTHUUeCKOM HOMEHK/IaType
BCe M30Mepbl aMUIOBOTO CITUPTA.
3. 3akoHUUTe Ompejie/ieHHe.
Ayukauueckue coeOuHeHusl — 3TO...
[TpuBeguTe 1-2 nprmepa.
4. Hanuiure CTPyKTypHbIe (hOPMYJIbl COeJUHEHUIA:
a) MEeTWISTU/IaMUH;
0) 4,5-TUAPOKCH-3-MeTH/I-2-TIeHTaHOH;
B) 2,3-AuMeTUsI-2-0yTeHoBasi KUCJIOTa.
4, .3akoHUMTe OrpejeseHue.
TI'omonozuueckuli psio— 3T0...
5. Hamuimmre cTpyKTypHble (OpMYJibl U HA30BUTE M0 CUCTEMATUUYECKOU
HOMEeHK/IaType BCe U30Mepbl reKCeHa.
6. 3akoHuuTe OrpefeseHue.
Anuyukauueckue coeOuHeHust — 3T0. ..
IMK-16
['0OTOBHOCTE BBITIOJHATH SKCIIEpUMeHTaIbHbIe 1 TabopaTopHbIe UCC/IeI0BaHUs, THTEPIIPETUPOBATh MOTyUYeHHbIe Pe3yJIbTaThl, COCTAB/ISTh U 3allUIIaTh
OTYEThI
3HaTh - CBOMCTBA U K/1accU(bUKaLUI0 MUHepasioB 10 | [IpuMepHBIii repeueHb TeOpeTUUeCKUX BOTIPOCOB K 3K3aMeHY:

vX (P/I0TaLIMOHHBIM CBOMCTBAM;
- COBPEMEeHHbIe K1acCh(UKaLU

1. TlpepmenbHble yIeBO4OPO/bl: CTPOEHHE, TOMOJIOTUUECKUI psifl, ©U30MepUs,
(br3nyeckye U XuMuJeckre cBorcTBa. IIprMeHeHne npefiesibHbIX




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[Tnanupyemble pe3ynbTaThl 00yUYeHust

OrnieHOYHBIE CpefiCTBa

(b0TalMOHHBIX PeareHTOB T10 Pa3/TMuYHbIM
TpU3HaKawm;

- OCHOBHbIE METO/IbI OTIpe/ie/ieHUsi CBOMCTB
OpPraHUYeCcKUX U HeOPraHUUeCKHUX
COoeIMHeHUW pa3/IMYHbIX K/1aCCOB B
nabopaTOPHBIX U YC/IOBUSIX;

- TeXHOJIOTMU TTPUTOTOBJIEHUSI OCHOBHBIX
(b0TalMOHHBIX PeareHTOB

10.

yT7IeBOIOPO/IOB B KauecTBe (hJI0TOpeareHToB.

HenpezenbHble yriieBogopoAbl STUIEHOBOIO psifja: CTPOEHHe,
TOMOJIOTUUECKUH psijl, u3oMepusi, hu3nueckre U XUMHUUeCKre CBONUCTBO.
[IprMeHeHre aKeHOB U UX NPOU3BOJHBIX [/1s1 IPOU3BO/CTBA
(dboTOopeareHToB.

HenpeznenbHble yriieBo0poAbl aljeTUIEHOBOIO psijia: CTPOeHuUe,
rOMOJIOTUUECKUH Psifl, HOMeHK/IaTypa, u3oMepus, (pusnueckue u
XUMHUUecKre CcBoicTBa. [IpuMeHeHue aljeTU/ieHa U ero Mpou3BO/JHBIX.
[uknonapadyHbl: CTpoeHue, U3oMepusi, pu3ndyeckre U XUMUUecKUe
cBoiicTBa. [IpuMeHeHre yrieBo/JOPO/IOB B KaUeCTBe arosipHbIX
cobuparene.

ApomaTtryeckue yrieBoIopo/ibl. DJIeKTPOHHOe CTpoeHre GeH3oi1a.
I'omosnornueckuii psij 6eH30/1a, HOMEHK/IATypa, U3o0Mepus, husnueckue u
XUMHUUeCKHe CBOMCTBA apOMaTUUYeCKUX yreBoopoAoB. [IpuMeHeHre
apoMaTHYecKUx yrjaeBoJOpO/OB B KauecTBe i0oTOpeareHToB.

ITpupoHbie UCTOYHUKH yTeBoA0pozoB. HedTh, criocoObl ee repepaboTKH.
ITpoaykThl IepepaboTKK HedTH Kak (I0TAllMOHHbIE PeareHThI.

Crmptel. Knaccudukaims cnuptoB. [1pefieibHble 0JHOATOMHbBIE CITUPTHI:
CTpOeHUe, TOMOJIOTUYEeCKUH Psill, HOMeHK/IaTypa, u3oMepus, (pusuueckue u
XUMHUecKre cBoicTBa. [IprMeHeHMe CITUPTOB BO (h/IOTALIUM.

CriipTthl. Knaccudukaiiysi cnupToB, dhu3nueckie, XUMAYeCKue,
azsicopOI[MOHHbBIE CBOMCTBA CITUPTOB. Pacripe/iesieHe 3/1eKTPOHHOMN
TJIOTHOCTH B MOJIeKY/IaX CUPTOB. [IpuMeHeHMe CITUPTOB BO (IOTALUMU.
Opranuueckue KUcaoThl. Knaccudukaius KUcioT. [IpegenbHble
O/THOOCHOBHBIE KApOOHOBBIE KUCJ/IOTBI: CTPOEHUE, TOMOIOTUUECKUM PsII.
Howmenknarypa, usomepusi, hprsnueckre U XMuMHU4Yeckue CBOMCTBA KUC/IOT.
CrpoeHue opraHnyecKux KUCIO0T. PacripesiesieHre 371eKTPOHHOM TJIOTHOCTH
B MOJIeKy/1aX KUCI0T. dusnueckue, XUMAYeCKUe, aIcCOPOLIMOHHbIE CBOMCTBA
KapOOHOBBIX KUCJIOT. BhICIIIME 0JHOOCHOBHBIE KAPOOHOBBIE KMCIOThI U MX
Mbl/la Kak (p/10TalliOHHbIE peareHThbl




CTpyKTypHBII

371eMeHT [Tnanupyemble pe3ysIbTaTbl 00yUeHust OueHOuUHbIe Cpe/iCTBa
KOMITeTEeHLIUU
11. A3oTcogepxkaljye opraHuyeckue coefiluHeHrs — aMmuHbl. CTpoeHre aMUHOB,
HOMEHK/IaTypa, u3oMepusi, cBoicTBa. CriocoObI 1oTyueHUst aMUHOB M X
npuMeHeHre BO (/IoTalUu.
12. Cepocopepkallie opraHuuecKre coeJMHeH s : TUOJIbl, OPraHuYeCKHe
Cy/Tb(OKUCIOTHI, CY/Tb(HOHATHI, ATKUICY/Ib(haTel. CTpoeHre, CBOMCTBA
cepoco/ieprKalliuX OpraHuuecKrx coefiMHeHnH. VX prMeHeHre BO
dbnoTarmm.
13. Cepocopiepkalijye opraHuueckre coeIMHeHUsI: KCaHTOTeHaThbl, a3pO(JIOThI.
CrpoeHue, CBOICTBa, CMIOCOOBI TIOTyYeHHs1 KCAHTOT€HAaTOB U a3pOo¢I0TOB.
[IprMeHeHHe KCAaHTOTeHAaTOB M a3p0od/I0TOB BO (h/IOTAIUM.
Ywmetb - IPOBOJUTH UCIIBITAHUS COCTaBa U CBOMCTB | [IpumepHsble 3aiaum:
OpraHUYeCKUX U HeOpraHU4YeCcKux 1. KatronHs1ii ¢iotopeareHT-cobupatens naypunamuH Ci,HosNH, monyuaror u3
COeJMHeHU, OTHOCAIIUXCS K Pa3/IUUHbIM JKUPHBIX KMCJIOT KOKOCOBOT'O Macjia U MCIO0JIb3YIOT NPU (PJI0Tally CUJIMKATHBIX
KJlaccam ()IOTallMOHHBIX peareHToB; MHHepasoB B BU/e PaCTBOPMMOM B BOZie COTM. PaccunTaiiTe Maccy jlaypylaMyHa,
- POBOJUTH OL[eHKY KaueCcTBa XMMHUeCKUX | Heobxoaumoro ajist diortaiuu 100 T pyasl, eC/iv pacXof ero coJiv coctaBun 88,6 1/T.
COeJMHeHWH I1PU UCII0/Ib30BaHUN UX B 2. ®dnoTopeareHT-cobrparens Mapku AHII-14 nmomydaroT BocCTaHOB/IEHUEM
KauecTBe (UIOTaljMOHHBIX PeareHTOB; BO/IOPOZIOM HUTPOTIapaMHOB, 00Pa3yIOIIUXCS TP HUTPOBAHUM M30MEPHBIX
- onpeJieniATh (pusnueckue, HU3UKO- napacduHoB Ci4Hzo. [I71 0TA€/IeHrst aMUHOB OT TIOJTyYeHHOU cMecH ee 00pabaThiBatoT
XMMHUYEeCKHe CBOMCTBA OCHOBHBIX xJIopoBoziopozioM. OnipefieniiTe cofepskaHue aMMHOB (Macc. %) B 50 Kr 3Toi cMecH,
doTOpeareHToB, BeJTMUMHY a/ICOPOLIN ec/Iv Ha peakuuto uspacxogoanu 150 moseit HCI.
OpraHMYecKUX CoelMHeHWH Ha MoBepxHOCTU | 3. [Ipu uioTaumu HeCynb(PUIHBIX PYZ UCIIO/Ib3YeTCsl TEXHUYeCKasi 0JIeMHOBas KMC/IOTa
MHHepasa, CoJep>kaHre OCHOBHOI'O Mapku b, cogepikaias He MeHee 95 % cMecH )KMPHBIX KUAC/IOT. PaccurTtanTe ynucio
BellleCTBa BO (pyioTOpeareHTax Moseit Kucaot — ojienHoBou Ci7H33COOH, nunoneBoii Ci7H3COOH, manMuTUHOBOM
Ci5sH31COOH u creapunoBou Ci7H3sCOOH, Bxogsammx B cocTaB 1 KT TEXHUUECKOU
KUCJIOThI, €C/IU COZlep>KaHNe B Hell yKa3aHHbIX KHMCIOT COOTBETCTBEHHO paBHO 40, 25, 18
u 14 macc %.
Bnanets - TePMUHOJIOTHEN M3YYeHHOI'0 Kypca; [IpumepHBIe BOIIPOCHI [/ TPOBEPKU 3HAHUN

- OCHOBHBIMHW METOAWKaMH OIpeaeIeHuA
Ppa3/IMYHBIX (I)I/ISI/I‘JECKI/IX IMapaMeTpOB

1. Kyaccel opraHMuecKyux CoejUHeHUH (C NprMepamH).
2. Knaccuukalyss opraHu4ecKux coeIMHeHuH (C IpyUMepamm).




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIUU

[Tnanupyemble pe3ynbTaThl 00yUYeHust

OrnieHOYHBIE CpefiCTBa

OpraHUYeCKUX U HeOpraHUYeCKUX
COeTUHEHUH, UCTIO/b3YEMbIX B KaueCTBe
d10TOpeareHToB, HaBbIKAMU 00PabOTKH
TIO/TyY€HHBIX IKCIIePUMEHTAIbHBIX JAHHBIX

3.

[pupoga v ¢pusnueckrie CBOMCTBAa KOBaseHTHOM CBsi3u. [1o/isipHble 1 HerosisipHbIe
KOBaJIeHTHbIe CBsI3U. [IUTI0/IbHBIA MOMEHT MOJIEKYJTBI.

A30TcofiepsKalliie opraHuueckue coeiiHeHust — aMuHbl. CTpOeHHe aMHHOB,
HOMeEHK/IaTypa, u3oMepusi, cBoicTBa. CriocoObI 1oTyueHUst aMUHOB U X
npuMeHeHre BO (/IOTalUu.

Opranuueckue KucnoThl. Knaccudukaiiys KucioT. [IpejenbHble 0ZJHOOCHOBHbIE
KapOOHOBBIE KUCJIOTBI: CTPOeHHE, TOMOJIOTHYeCKui psifi. HoMeHK/aTypa, u3omepus,
¢busnUecKre ¥ XUMUUYeCKHe CBOMCTBA KUCJIOT. [IprMeHeHre KapOOHOBBIX KUC/IOT B
KauecTBe (I0TOpeareHToB..

ITpupoHbIe UCTOYHUKH yTeBoZopozoB. HedTh, criocoObl ee repepaboTKH.
ITpoaykThl IepepaboTKK HedTH Kak (HI0TAllMOHHbIE peareHThI.

Cepocogiepxaliyie OpraHlyecKre COeIMHeHUsI: THOJIbI, OpraHUueCKue
Cy/Tb(OKUCIOTHI, CY/Tb(GOHATHI, ATKUICY/Ib(haTel. CTpoeHre, CBOMCTBA
CepoCco/iep>Kalliix OpraHuyeckux coefinHeHu. VX mpuMeHeHue BO (h/ioTaryy.

I1K-18

BsiafeTh HaBbIKaMU OpPraHM3aly HayUHO-UCC/IeI0BaTeIbCKUX

abot

3HaThb

- COCTaB, CTPOeHUe, COBPEMEHHYHO
HOMEHKJIaTypy, (pU3nueckre U XMMUUeCcKHe
CBOMCTBA OpPraHAYeCKUX COeUHEeHUN
Pa3IUYHbBIX K1aCCOB U MPaKTHKY
VICTIO/b30BaHMs UX B KauecTBe
(I0TalMOHHBIX PeareHTOoB;

- MeTO/Ibl U3yUeHHsl CTPOeHHE MOJIEeKY
(I0TalMOHHBIX peareHTOB, PeaKLJMOHHYH0
CITOCOOHOCTH BeIIeCTB; XMMHUYECKYIO
WJIeHTU(UKALUI0; METO/bl TEOPETUUECKOT0 U
5KCIepUMEeHTa/IbHOTO UCC/Ie/IOBaHNs B
00/1acTH XUMUY;

[IpuMepHBIii TIepeueHb BOTIPOCOB TPH MOATOTOBKE K 3allliTe KypCOBOUM PaboThI

1. CrpoeHue u CBOWCTBa MUHepasa

YcnoBus 3aneranvsi B npupoze, MeCTOPOKJeHUSI.

CtpoeHue, 3/1eKTPOHHAs CTPYKTYpa, KpUCTa/l/IMuecKas pelleTka MUHepasa.

dusnueckre, XMMHAYECKHe CBOKCTBA MUHepaJia.

[IprMeHeHre MUHepasia B HAPOJJHOM XO3sIHCTBe.

XHWMHUUeCKHe CBSI3U B MUHepasax.

TuIbl KPUCTA/VIMUECKHUX CTPYKTYP MHUHEPAJIOB.

Knaccudukaiysi MUHepasoB T0 TUITY XUMHUUYeCKOW CBSI3U U

KPUCTa/IZTMUeCKOU CTPYKTYpe.

9. B3auMoCBs3b XapakTepa HeHAChIIeHHbIX CBA3€M Ha TTOBEPXHOCTH MUHepasa
1 ero a/icOpOI[MOHHBIX CBOMCTB.

10. dyoTaloHHBIE peareHThI B Mpolieccax 00oraleHHs MM0JIe3HbIX
HCKOTaeMblIX.

Nk~ WN




CTpyKTypHBII

371eMeHT [Tnanupyemble pe3ysIbTaTbl 00yUeHust OueHOuUHbIe Cpe/iCTBa
KOMIIeTEeHLIUU
11. Ha3HaueHHe peareHTOB BO (P/IOTALIMOHHOM TIpOL[ecce.
12. PeareHTnI — cobuparenu s GioTald MUHepaJia.
13. PeareHTsl — meHoOGpa3oBaTe/u Ayist (I0Tal[iy MUHepasa.
14. OcHoBHbIe (hOPMbI 1 MeXaHWU3MbI 3aKPerIeHUs] OpraHuUeCcKUX CoeJuHeHn!
Ha MOBEPXHOCTA MUHepara.
15. ®usnyeckas aicopOIUs MPH B3aMMOZEMCTBUM MUHEPAJIOB C peareHTaMH.
16. Knaccudwukariyst MOJIeKyJ1 M aicOpOEHTOB TI0 UX CIIOCOOHOCTH K
Hecreli(prUecKuM U crieljiruuecKuM B3auMO/IeCTBUSIM.
17. XuMurueckasi aficopO1iusi py B3aUMOZeCTBUM MHUHEPAJIOB C peareHTamHu.
YMmeTb - TEOPeTUUECKH U3YyUUTh CTPOEHUE U Bompoch! 1pu 3aiiure KypcoBoii paboThl:
CBOMCTBA 33/JaHHOI0 MHUHepasa U Hay4yHO Ha3HaueHWe peareHTOB MPH (UIOTAlMOHHOM 00O0TaIleHUH T10JIe3HBIX NCKOTIAeMbIX,
000CHOBaHHO BbIOMpaTh Hanbosiee BayKHbIe | CTpPOeHHe MOJIeKy/T (hI0Tal[MOHHBIX PeareHTOB U X COBPEMEeHHYIO K/laCcCU(UKaI[HIO,
cobupaTeny U TIleHOOOpa3oBaTe ! ISt MeXaHU3MbI 3aKperyieHus ioTopeareHTOBHA MOBEPXHOCTU M3y4aeMOro MuHepara,
(dboTaLMK JaHHOTO MUHEpasa; WCXO/II U3 CTPOEHUSI MOJIEKYJ1 peareHTOB U ()JIOTUPYeMbIX MUHEPAJIOB,
- IPOBOJUTH TeOpeTUYeCKre 1 Hay4yHO 000CHOBaTh ¥ 1o100paTh peareHThI-cOOMpaTesH s (hoTar KOHKPeTHOTO
3KCIIepUMEeHTaJIbHbIe UCC/Ie[J0BaHUS MUHepasa.
MeXaHM3Ma 3aKperyieH!s OpraHuYeCcKux
coeIMHEHUM Ha MOBEPXHOCTSAX MUHEpasioB
pasHbIX KJ1aCCOB-
Bnagets - MeTOJaMH M3y4YeHUs] MexaHu3Ma JedCTBUsS | 3aZauu:

(I0TalMOHHBIX PeareHTOoB;

- MeTO/laM{ Y MeTOAUKaMU U3yueHust
3HaueHUH M XapakTepa a/icopOIvy peareHTOB
Ha MUHeparax;

- MeToZlaMH orpeziesieHus1 PU3NYecKux
CBOMCTB (D/IOTALIMOHHBIX peareHToB;

- HaBbIKAMH CaMOCTOSITeJIbHOU TBOPUeCKOM
paboThI, cCTeMaTHU3alliu U aHa/Tu3a
MaTepuasa, yMeHUs JiefiaTb BbIBOJIbI 110

1. IIpu noTatmu cyabGUAHBIX py/ B KauecTBe eHooOpa3oBaresisi COIb30Bau
mpem-TeKCUIOBbIM cnUpT. PaccunTaiiTe KoMuecTBa crvpTa (B MOJsIX), HeoOXogumoe
anst noraumu 120 T KOHLIEHTpaTa, ec/id pacxo/, crupTta coctaBui 50 r/T.

2. Ilpu ¢oTaLuu nosvMMeTayInyeCcKux py/ LIMK/I0reKCaHOJ IPUMEeHSIeTCsl Kak
rieHoobOpa3oBaTesb. Haliaure Maccy ¢eHosa u 06beM Bogopoaa (H.y.), HeoOXoauMble
s nonydeHus 100 Kr qUKJIOreKcaHoJ1a, eC/id BbIXOZ, IIPOAYKTa peakLiuu cocTas/sieT 98
% OT TeOpeTUUEeCKOro.

3. IIpu oborairieHun pyZ B KauecTBe peareHTa-cobupaTesisi UCMOMb3YIOT TEXHUUYECKYTO
0JIEMHOBYIO KUCJIOTY, BblJle/IsieMYI0 TIpY MlepepaboTKe >Khpa MOP-CKUX >KUBOTHBIX. OHa




CTpyKTypHBII

3/1eMeHT [Tnanupyemble pe3ysIbTaTbl 00yUeHust O1ieHOYHbIE CpeJCTBa
KOMIIeTeHI U
TIOJTyYeHHOU anpruopHOM MH(pOpMaLuu cozepxuT 40 % (mac.) unuctor onerHoBoW KUCa0Thl C;7H33:COOH. Paccuuraiite maccy
(KT) TeXHUUECKOW OJIEMHOBOW KHUC/IOTHI, Heo0-xoaumyto ayist diotauyu 100 T py s,
ecmm pacxog Ci7H33COOH cocrasnset 0,3 Kr/T pypl.
[1CK-6.2

CrIOCOOHOCTRIO BEIOMPATh TEXHOJIOTHIO ITPOM3BO/ICTBA pabOT M0 060Trall[eHHIO TT0JIe3HBIX HCKOMAeMbIX, COCTABJISATh HEOOXOAMMYIO IOKYMEHTAI[HI0

3HaTb OCHOBHBIE TTOHSITHSI METO/IOB, CTIOCOO0B U Bomnpoce! A1 TpOBepKY 3HaHUM
CpeJCTB TMOJYUYeHUs! ChIPbsI U KOHIIEHTpaToB | 1. OOImue rpeacTaBieHus 0 (JIOTAlMIOHHOM pa3/e/ieHUH MUHEPAsIOB U ()JIOTallMOHHBIX
TIpU 11epepaboTKH T10J1e3HBIX MCKOTIaeMbIX pearenTax. Knaccudukarps $roTalMoHHBIX peareHTOB M X HasHaueHue. Obijas
KaccuduKaiusi cobuparenei.
2. MexaHu3Mbl peakluii B opraniueckor xumun. Kiaccugukarus peakiyii B
OpPraHUYecKOU XUMUHM (C IpUMepamHm).
Ymetb BbIOMpATh TEXHOJIOTHIO TIPOM3BO/ICTBA paboT | [IpumepHbie 3a7aun:
110 000TaIeHUIO T0/Ie3HbIX UCKOTIAeMBbIX, dnoropeareHT-cobuparesb Mapku AHIT-14 monyyaroT BOCCTaHOB/IEHHEM BOJ[OPOJIOM
TIPUMEHSITb CITIOCOOBI U CpeficTBa J1JIst HuTporapaduHoB, 00pa3yOILIMXCS P HUTPOBaHUM M30MepHbIX napaduHoB Ci4Hso.
TIOTy4YeHUs KOHWLIMOHHBIX KOHL[EHTPAToB, | /s OTAeneHust aMUHOB OT TOJTyYeHHOU cMecH ee 00pabaThIBarOT X/I0POBOJOPOZOM.
COCTaBJISATH HEOOXOAUMYIO JOKyMeHTaluto B | Oripe/iesinTe cojiep)kaHre aMHUHOB (Macc. %) B 50 Kr 3Toi cMecH, ec/id Ha peakLvio
COOTBETCTBUM C JIeWCTBYIOIIUMU u3pacxopoBanu 150 mosneit HCI.
HOpMaTHBaMu
Bnanets HaBbIKaMH BbIOMPATh TeXHOJIOTHIO [IpumepHbIe 3aau:

TIPOU3BO/ICTBA paboT 1o oborarieHuro
TI0JIe3HBIX UCKOTIAeMbIX, COCTaBJISATh
HeoOXOMIMYIO TOKYMEHTAIUIO B
COOTBETCTBUH C [IeMCTBYIOLIMMHU
HODMaTHUBAMU

[TlaBesieBasi KUC/IOTA UCTIO/Ib3YETCs TIpU 000TallleH|H Py B KaueCcTBe MOAUGMUKATOPa
dbnoraumu B Buge 8 %-ro BogHOTO pacTBopa. PaccurTaliTe Maccy TeXHUUeCKOU
I11aBe/IeBO KUCJIOTHI, cofiepyKaiiieit 5 % rnpumMecel, KoTopast HeoOxoauMa Jist
nipurotoBieHusi 100 Kr pactBopa MoAudUKaTopa.




0) Ilopsifok mNpoBefieHHs] TPOMEXYTOYHOW aTTeCTAalUH, IOKa3aTeld H KpPHUTepHH
OLICHUBaHMS:

[TpomeskyTOuHasi aTTecTalys 10 JUCHATIIMHE «TepMOAUHAMUK (JIOTAlMOHHBIX CHUCTEM»
BK/IFOYaeT  TeopeTHYeCKWe  BOMPOCHI,  TI03BOJISAIOLME  OL[eHUTb  YPOBEHb  YCBOEHHs
00yyJaroImyMICs 3HAHUH, ¥ TIPaKTUUYeCKHe 3a/jaHusl, BbISIB/ISIOLMe CTelleHb ChOPMUPOBAHHOCTH
yMeHUil U BjafieHUH, TIPOBOJUTCA B (opMe 5K3amMeHa U B (OpMe BBITIOJIHEHUS] U 3allUTHI
KypCOBOM pabOTHL..

OK3aMeH M0 [aHHOM JUCLMIUIMHE TPOBOJWTCS B YCTHOW (opMe TO 3K3aMeHal[MOHHBIM
OuneraM, KaX/plii W3 KOTOPBHIX BK/IHOUaeT 2 TeOPeTUYEeCKHWX BOIPOCA W OJHO TPAKTHUeCKOoe
3ajlaHue.

[TokasaTenu ¥ KpUTepUHY OL|eHWBaHUS 9K3aMeHa:

— Ha OLeHKY «OT/IMYHO» (5 6asoB) — 0OydJaroluiicss AeMOHCTPUPYEeT BBICOKUM YPOBeHb
cOopMUPOBAHHOCTA KOMITETEHL[MI, BCECTOPOHHee, CHCTeMaTHueckoe U T/yOOKoe 3HaHUe
yuebHOro MaTepuasa, CBOOOJHO BBIMOJIHSIET TIPAaKTHUYeCKWe 3aZlaHusi, CBOOOJHO oOrepupyeT
3HaHUSIMH, YMEHUSIMH, TIPUMEHSIeT UX B CUTYalUsIX TTOBBIILIEHHOW C/I0)KHOCTH.

— Ha OLeHKY «xopoiio» (4 6ansa) — oOyuaroluiicss JeMOHCTPUPYeT CpeJHHN YpOBEHb
copMHUPOBAaHHOCTA KOMIIETEHLIMI: OCHOBHBbIE 3HAHHS, YMEHHS OCBOEHbI, HO [OIMyCKaroTCs
He3HauuTe/bHble OLIMOKM, HETOUYHOCTH, 3aTPy[JHEHUs I[P aHaJIUTHUeCKUX Orlepalusx,
riepeHoCe 3HaHWI U YMeHUM Ha HOBbIe, HeCTaH/JapTHBIE CUTYALIWH.

— Ha OLIeHKY «Y/I0B/IeTBOPUTeIbHO» (3 Oana) — 00yuarouics 1eMOHCTPUPYeT MOpPOroBbIi
ypOoBeHb C()OPMHUPOBAHHOCTH KOMITETEHIMIA: B XO/le KOHTPOJIbHBIX MEPOMNPHUSITHI [OIMYyCKArTCS
OLIMOKHY, TIPOSIB/ISIETCSI OTCYTCTBHE OT/eNbHbIX 3HaHUM, yMeHUM, HaBBIKOB, OOyYaroL[uiics
VCTIBITBIBAET 3HAUMTE/IbHBbIE 3aTPy/JHEHHs MPY OTIePUPOBAaHUM 3HAHWSMHU W YMEHWSMH TIPU WX
riepeHoCce Ha HOBbIE CUTYaL[UH.

— Ha OILIEHKY «HEY/OBJIETBOPUTEIbHO» (2 0asuia) — 00yJarou[uiics JeMOHCTPUPYeT 3HaHUs
He Oosiee 20% TeopeTHUYeCKOro MaTepuasa, [OIyCKaeT CYIleCTBeHHble OILIMOKW, He MOKeT
TI0Ka3aTh MHTe/UIeKTya/TbHble HaBBbIKK PelleHHs TIPOCTHIX 3a/1ay.

— Ha OIIeHKY «Hey/I0BjeTBopuTenbHO» (1 6a/ut) — oOyuarolfuiicsi He MOXKeT TI0Ka3aTh
3HaHWSI Ha YPOBHe BOCIPOW3BeZieHUs] W OOBsicHeHWs WH(OpMalyy, He MOXKeT I10Ka3aTh
VHTeJUIeKTya/ibHble HaBbIKM pellieHUsl MPOCThIX 3a/jau.

KypcoBasi pabota BBINOJIHSIETCS 1107, PYKOBOZCTBOM TIperiofiaBaresis, B TIpoliecce ee
HamMcaHusi OOYYaroIMIACA pPa3BUBAeT HABLIKM K HCC/Ie[0BaTe/IbCKOM paboTe, 3akperuisas U
O/IHOBDEMEHHO PpacCIlUpsis 3HaHWs, T[IOJyueHHble TIpM H3y4yeHUM Kypca «TepMoAguHaMUK
(bI0TalMOHHBIX cHCcTeM». [Ipy BBITTOJTHEHUH KyPCOBOW PabOThI 00yUaroIuiics SO/DKeH MOKa3aTh
CBOe yMeHHWe paboTaTb C CO CIPAaBOYHBIMH, HAyUYHbBIMHU W JIDYTUMH JIUTEpPaTypPHLIMU
HCTOYHHKAMHU, TIPOSIBUTh HABBIKA CaMOCTOSITe/TbHOW TBOPUECKOW pabOThl a TaK’Ke BO3MOYKHOCTh
CHUCTeMaTU3UpPOBaTh U aHA/IM3UPOBATh (haKTUUECKUM MaTepuasl U CaMOCTOSITe/TbHO TBOPYECKU
€ro OCMBIC/IMBATh, YMeHHe JieslaTh BbIBObI T0 M0/IyUeHHOM anpruopHO MH(MOPMaLIUH.

Tema KypcoBoil pabotbl: WcciefoBaHre MexaHHM3Ma 3aKperuvieHUsi OpraHuuecKux
coelMHeHWM (IO 3aJj@aHWIO0) Ha TOBEPXHOCTM MHUHepana (1o 3afaHuto). Llenbro BBITIOJIHEHUS
KypCOBOHM paboThl SIBAsIeTCS 3aKpervieHWe W yriayOseHuWe 3HAaHUM O DPOJM peareHTOB TIpH
dboTallMOHHOM ~ OOOTall[eHWH  TOJIe3HBIX  WCKOMAaeMbIX W MeXaHWu3Me  3aKperuieHHs
(b/I0TaLIMOHHBIX peareHTOB Ha IIOBePXHOCTU MHHEepasioB, HMCXOJsl W3 CTPOEHUsI MOJIeKYJ/
peareHTOB U (hJIOTHPYEMbIX MHUHEPAJIOB.

B pe3ynbTaTe BBINIOTHEHUsI KYPCOBOM pabOThI CTYZIEHT AO/DKEH 3HaTh CTPOEHHE MOJIEeKYJI
(G/IOTAlMOHHBIX PeareHTOB U UX COBPEMEHHYH0 KacCHU(hUKaI[|io, CBOOOHO OPUEHTHPOBATLCS B
o0IIMpPHOM accopThMeHTe (hJIOTAl[MOHHBIX peareHTOB, YMeTh HayuHO 00O0CHOBAaHHO MOZOUpaTh
peareHThbI-cOOMpaTe/ld U TIeHOOOpa3oBaTteny it (ioTalu KOHKPEeTHOTO MuHepasa. [lis
BBITIOJTHEHUS] PabOThl CTYyZIeHT TIPUHMMAaeT B COOTBETCTBHMU CO CBOMM BapMAaHTOM B KauyecTBe
WCXO/IHBIX [JIJAaHHbIX MHHepan (afcopOeHT) W TpYU OpraHWuUecKUX CoeAnHeHus (azcopOatbl) C
O/IMHAaKOBOW [IJTMHOM YT/IepOAHOU LIeMOYKW, HO TIpUHaAJIeXallie K pa3/M4HbIM Kjaccam
OpraHWYecKux coefuHeHMM. Ha OCHOBaHWM [eTajlbHOrO W3yYeHWs CTPOEHHS Y CBOWCTB



MUHepajia U XUMHUECKOW TIPUPO/bI  afiIcOPOMPYEMBbIX  MOJIEKYJT — [IaeTCs  OIHCAHWe
rpeAro/jaraeMoro MexaHu3Ma 3aKpervieHUsi MOJIeKy/l OpraHu4eCcKuX COeAUHEeHWM pa3/IMuHbIX
K/IaCCOB Ha TIOBEPXHOCTHM WCC/IeJyemMoro MuHepana. B 3akmroueHwe Jenaetcss BbIBOJ, O
MPOUYHOCTHU 3aKperjieHusi OpraHW4eCKHWX COeJWHEeHWM pa3/IMUHbIX K/IaCCOB Ha TOBEPXHOCTH
MUHepasa, a TakKXKe YKa3bIBaeTCs KaKOW W3 TIpeJyIO’KeHHBIX aicopbaToB Oosee mpuemseM st
(dboTaLmu 3TOr0 MUHeparna.

[Ipu BBINOTHEHUM KYPCOBOM paboThl HEOOXOJMMO: COOpaThb JIUTEepPaTypHBbIM Marephaa B
COOTBETCTBUM C COZiepKaHWeM pa3fie/ioB, OMMpasich Ha YUeOHWKH T10 OpraHUuYeCcKOW XUMUH,
KHUTU OuOMorpadmuueckoro CrmMcKa [JaHHOTO METOAMYECKOTO YKa3aHWs, SHIUK/IONeInH,
CTIPaBOYHUKH U T.I1.; TIPOAHAIM3UPOBATh COOpaHHBIA MaTepHasl U C/iejlaTh BBHIBOBI TI0 KaXKAOMY
paszeny KypcoBoi paboThl; 0OPMUTE TIOSICHUTETBHYIO 3aITUCKY; 3al[UTUTh KYPCOBYIO paboTy B
yCTaHOB/IeHHble CPOKW. [lOATrOTOBUTH K 3allldTe JOK/Ia[ TI0 MarepuasaM TOsCHUTe/IbHOU
3alMCKU TIPOJOJDKUTENIBHOCTBI0 7-10 MHMH. BBITb T'OTOBBIM OTBETUTH Ha [OIOJIHUTE/IbHbIE
BOIPOCHI TIPerozaBaTe’is.

[Toka3atenu ¥ KpUTepUH OLIEHUBAaHUsI KypPCOBOM paboThI:

— Ha OL|eHKY «OTin4yHO» (5 6a/ioB) — paboTa BBINO/HEHA B COOTBETCTBUHM C 3aJjaHHUEM,
oOyuaroluiics MoKasbiBaeT BLICOKMM YpPOBeHb 3HaHUI He TOJIbKO Ha YPOBHE BOCIIPOU3Be/IeHUs U
00bsicHeHUs: WH(OPMAIMK, HO W WHTe/UIeKTyalbHble HaBBIKM pelleHusi 1pobieM M 3ajad,
HaXOXKJeHWsl YHUKaJAbHBIX OTBETOB K TIpoOsieMaM, OLIEHKA U BbIHECEHHSI KPUTHUYeCKUX
CY>K[IeHUU;

— Ha OLIeHKY «xopolo» (4 6amna) — paboTa BBINOJHEHA B COOTBETCTBUM C 3a/jlaHUEM,
oOyyaroImuiicss ToKa3bIBaeT 3HAHHWS He TOABKO Ha YPOBHE BOCITPOM3BEJEHHS W OOBSICHEHHs
vHpOpMaLIMK, HO U HHTe/JIeKTya/lbHble HaBbIKM pellieHUss mpobseM U 3a/ad, HaxoAeHHs
YHUKa/IbHBIX OTBETOB K IPob/ieMam;

— Ha OLIeHKY «Yy/lOB/IeTBOpUTeNbHO» (3 Oa/ia) — paboTa BbINOHEHA B COOTBETCTBUM C
3aflaHueM, OOy4aroIIWiiCcs TOKa3biBaeT 3HAHWS HAa YPOBHE BOCIPOW3BeZeHUs] W OOBsICHEHUs
VMH(pOpMalLMy, UHTe/UIeKTyaslbHble HaBbIKU pellleHus TPOCThIX 3a/ay;

— Ha OLIEHKY «HeYJ|OBJIeTBOPUTEeNbHO» (2 0asna) — 3afaHue IperofaBatesisi BBIIIOJTHEHO
YaCTUUHO, B TpOL[ecce 3alUThl paboThl 00yUarOIUiCs JOMyCKaeT CylljeCTBeHHbIe OLIMOKU, He
MOJKeT TI0Ka3aTh UHTe/UIeKTyaslbHble HAaBbIKU pellleHNs T0CTaB/IeHHOU 3a/jauM.

— Ha OLIEHKY «HeyZoBieTBopuTenbHO» (1 6au1) — 3afiaHue mperniofiaBaTesisi BBIIIOJHEHO
YaCTUYHO, OOyUaroIuiiCsi He MOXKeT BOCIPOM3BECTU U OOBSICHUTH COJEep)KaHWe, He MOJKeT
M0Ka3aTh MHTeJIJIeKTya/lbHble HaBbIKU pelleHHs T0CTaBJIeHHOU 3a/lauM.



IIpunodicerue 3

MemoduuecKue pekomeHOayuu no ébINO/AHEHUIO U 3aujume Kypcoeol paGombl

KypcoBast pabota npezicTaB/isieTcsi B BU/ie TIOSICHUTeTbHOM 3aIiCKy.

[Tpu moaroTOBKE paboThI C/ielyeT TIOMHUTB, YTO OHA He /I0/DKHA BBITIO/THATHCS TOJIBKO TI0
OJJHOMY MCTOYHHKY U He 10/DKHA ObITh KOTiHel KHUT WK ctateii. CoOpaHHbIH 110 TeMe
MaTepHaJl I0/DKeH ObITh CHCTEMAaTH3UPOBaH U 0000I11IeH.

PaboTa nMmeeT ceyroLy0 CTPYKTYpY:
TUTYBHBIN JTUCT.
OriaByieHue (C yKa3aHWeM CTPaHUL] KaXXA0ro pasjena).
Bsegenue.
OcCHOBHasi 4YaCTb, COCTOSIIIIas U3 TJIaB.
3ak/roueHue.
. bubnmmorpaduueckuii CrIMCOK.

B 3aK/TFOUeHUH (OPMYUPYIOTCS OOII[He BBIBO/IBI TIO TeMe U COOCTBEHHBIN B3IJISIL.

Bubmorpaduueckuii ClUCOK COCTaB/IsIETCs B aihaBUTHOM TIOPSIZIKe C YKa3aHHUEM BBIXOZHBIX
JAHHBIX (TOPOJ, U3AaTe/bCTBO, TO/l U3/IaHMUS).

ITpu Habope TekcTa HEOOXOAUMO MPUAEPKUBATHCS C/IEAYIOLUX TPeOOBaHHIA: IO/ CBEPXY U
cHu3y 1o 20 MM, csieBa — 20 MM, cripaBa — 10 mwm; wipudt Arial nnu Times New Roman pasmepa
12 MyHKTOB, MeKCTPOUHBIN UHTEPBAJI — MOy TOPHBIM, ab3a1fHblid oTcTym 10 MM.

3amuTa paboThl OCYIIeCTB/ISIETCS ITOC/Ie TPOBEPKU ee Tperio/jaBaTesieM, TPOXOJUT BO BPeMst
MIPaKTUYeCKUX 3aHAThi. CTyAeHT J0/DKeH TIOArOTOBUTh JJOK/IaZ Ha 4 — 5 MUHYT U OTBETUTh Ha
BOTPOCHI Tpero/iaBaTe’isi.

cuhrLbdE



IIpunodicenue 4

MemooduuecKue pekomeHOayuu no 8bINO/AHEHUIO U 3aujume /1ab0pamopHbix pabom

JlaboparopHasi paboTa npe/CTaB/sIeTCs B BU/Ie TIOSICHUTETbHOM 3anvcKy. B 3arucke 1o
Kak71oi paboTe yka3biBaeTCsl: Ha3BaHUe, Lieflb, TIOPSIIOK BBITIO/THEHUsI PA00ThI C PUCYHKOM
YCTaHOBKH (€C/IM OH TIPUBe/IeH B JTaDOpaTOPHOM MPaKTUKyMe WM ero Heo0X0UMO BBITIONTHUTD
10 3a/JaHHI0), OCHOBHBIE Pe3y/IbTaThl M UX 00paboTKa, Mo/TyueHHbIe 3aBUCHMOCTH, BBIBO/IBI.
BrIBOZ COCOTOUT M3 ;BYX OCHOBHBIX YacTel - KOHCTaTalys MOy4YeHHbIX pe3y/IbTaToB U
aHa/IMTUUeCKasi 4acTb.

[Tpu moaroTOBKE paboThI C/ielyeT TIOMHUTB, YTO OHA He /I0/DKHA BBITIO/THATHCS TOJIBKO TI0
OJJHOMY MCTOYHHKY U He J10/DKHA ObITh KOTiHel KHUT WK ctateii. CoOpaHHbIH 110 TeMe
MaTepHaJl I0/DKeH ObITh CHCTEMAaTHU3UPOBaH U 0000I11IeH.

[TosicHUTebHAs 3aMMCKa BHITIO/HSIETCS Ha JiucTax ¢dopmara A4 ¢ 0[HOM CTOPOHBI JIUCTA.
Bo3moxxHOo oopmiieHre paboT B 00LMX TeTpasisix. 3aBUCUMOCTH B 3TOM CJ/Tyuae BBITIOTHSIOTCS
Ha MWITUMETPOBOM Oymare.

[Tpu Habope TekcTa HEOOXOAMMO TIPUAEP)KUBATHCS CeYIOIIUX TpeOOBaHMIA: T10JIs1 CBEPXY U
cHu3y 110 20 mm, csieBa — 20 MM, cripaBa — 10 mwm; mpudT Arial wimu Times New Roman pasmepa
12 yHKTOB, ME>KCTPOYHBIA UHTEPBa — MOTYTOPHBIHN, ab3aLHbIi oTCcTyM 10 MM.

3armura paboThl OCYILECTB/ISIETCS TTOC/Ie TIPOBEPKU ee TperiofiaBaTesieM, IPOXOJUT BO BpeMst
71ab0paTOPHBIX 3aHATHIA WM KOHCYJ/IbTALMH. 3amyTa paboThl MOXKET OCYILeCTBISTHCS
WH/IMBUAYaNbHO WM OpUrafioi, KOTOpOM BBIMOJIHSIACH paboTa.

CTyZleHT JO/DKeH NOArOTOBUTH JOK/a Ha 2 — 3 MUHYTBI ¥ OTBETUTh Ha BOIIPOCHI
TrperofiaBare’isi.
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