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1. [Tepedyens mIaHUPYEMBIX PE3YJIHTATOB O0YUEHUSI MO JUCIUIIIIMHE COOTHECEHHBIX C

TJIAaHUPYEMBIMU Pe3yJIbTaTaMH OCBOCHUsI 00pa3oBaTenbHOM mporpamMmbl 04.03.01 Xumus
Ilepeyenn IJIAHUPYEMbIX
Koo Pesyabrarsl ocBoenusi OOII | pe3yabTraros 00y4eHust no
komnemenyuu | Cooepocanue Komnemenyuil JUCIHHUILTIMHE
OIIK-2 BIAJICET HAaBBIKAMH  XHMHUYECKOTO 3HaTh: XMMHYECKHE CBOMCTBA
JKCIEPUMEHTA, OCHOBHBIMH | HEOPTaHUYECKUX M OPraHUYECKUX
CHHTETUYECKUMH W aHAIMTHYSCKHMH | BEIIECTB, HMETh  IIOHSATHE O
METOJaMU MOJTyYEHUs U | paIuOaKTUBHBIX MIPEBPAIICHUSIX
HCCIIENOBAHNS XHMMHYCSCKHX BEIIECTB | BEIIECTB U T.1I.
U peaKkuuin YMeTh: NPUMEHSATH METOBI
Bnanets: COBPEMEHHBIMU
METOdaMH AHAITUTHYCCKUX
HCCIIETOBaHUI
[1K-2 UMEEeT OIbIT PadOThl Ha CEpUHHON 3HaTh: XMMHUYECKHE CBOMCTBA
amnmnaparype, MIPUMEHSEMOM B | HEOpraHMYECKUX M OPraHUYECKHUX
AHAIMTUYECKHX i ¢u3uKo- | BemecTs, UMETh  TOHATHE O
XHMHYECKHUX HCCIICIOBAaHUAX PaIMOaKTUBHBIX MIPEBPAILICHUSIX
BEIICCTB U T.JI.
YMeTh: IpUMEHSIET METOIbI
Bitagers: coBpeMeHHBIMU
IICK 4 BJaJ€ET METOJIAMHA PETUCTPAIMA U 3HaTh: CYIIHOCTh M 3HAYEHUE

00pabOTKH pPe3yIbTaTOB XUMHUYECKUX
JKCIIEPUMEHTOB

uHpOpMaITUU B pa3BUTUHU
COBPEMEHHOT0  MH(GOPMAIMOHHOTO
00IIecTBa, CO3HABATh OMACHOCTH H
yrpo3bl, BO3HUKAIOIIME B 3ITOM
npoiriecce, CoONOAaTh OCHOBHBIE
TpeOoBaHUs MH(POPMALIMOHHOM
0€301acHOCTH.

YMeTh: TNpUMEHSET METOAbI
MaTeMaTHIeCKOTO aHaJIn3a u
MOJICTTUPOBAHUS, TEOPETHUECKOTO U
IKCIIEPUMEHTAITLHOTO
UCCIICIOBAHMSI, paboTaTh c
KOMITHIOTEPOM Ha YpOBHE
TMOJIb30BaTENs B obnactu
npodeCcCUOHATBHON eATETHHOCTH.

Brnanets: COBPEMEHHBIMH
KOMITBIOTEPHBIMA  TE€XHOJIOTHSMH,
MpUMEHSIeMBIMU  TIpU  00paboTKe
pe3yJIbTaToB HAy4YHBIX
HKCHEPUMEHTOB U coope,
00paboTKe, XpaHEHWHW W TIepenayu
uHpopMaUd  TPH  MPOBEACHUU
CaMOCTOSITEIIbHBIX HAYYIHBIX
HCCIIEIOBAHU M.




2. Mecto aucuuminnsl B ctpykrype OOII 6akanaspuara
Hucnunnuna Creynpakmukym no ¢puszuueckoui xumuu otnocurcs b1.B.0/1.6.1.

JlucuuIuiiHa JaeT OCHOBHBIE HABBIKM 00pa0oTKa JaHHBIX (UIUKO-XUMHUYECKOTO
aHaJln3a, TMPEACTABICHUE U BU3YyaIM3alUs MOJYUYEHHBIX SKCIEPUMEHTAIBHBIX JaHHbIE B
KypCOBO# 1 OakanaBpckoi paboTax.

Jljis  yCHemHoro OCBOGHHS JUCHUIUIMHBI HEOOXOJAMMO OCBOEHHE  CIEIYIOIIMX
JUCLUTUIMH, OTHOCSIIMXCS K Pa3JINYHBIM LUKJIaM y4eOHOM MporpaMmBbl:

oOmiast pu3uKa 4yacTh ONTHKA, aTOMHasl (PU3UKa.

CTpOCHHE BEIECTBA.

aHanuTUyeckas Xumusa~ (PU3UKO-XUMHUECKHUE METO/IbI aHAIH3A).

dbusznveckas XumMus (KUHETHKA, TEPMOJUHAMUKA).

¢bu3nvecKre METO/Ibl UCCIIEIOBAHUS

uHdopmaTuka (pabora co ctanaapTHeiM akeroM Microsoft Office).

OcBoenue guctUIUIMHBL “CrHennpakTHKYM” CIIOCOOCTBYET JIYYIIEMY YCBOCHHIO
HEKOTOPBIX PAa3AeNOB AUCUUIIIUH (U3NYECKasT XUMHS, XUMUYECKHE OCHOBBI OMOJIOTMYECKUX
IPOIIECCOB, XUMHYECKHE TEXHOJIOTHH, OTHOCSIIHXCS K 0a30Boi 9acTH
o0uienpodecCHoHaNbHBIX TUCIUTLINH.

3. O6beM TUCHHUILUTHHBI B 32a4€THBIX €IMHHUIAX ¢ YKA3aHHEM KOJIHMYECTBA aKaJAeMHYECKHX
4acoB, BbIICJICHHBIX HAa KOHTAKTHYI0 padory oOydamomuxcs ¢ npemogasaresnemM (1o
BH/IaM 3aHSTHII) 1 HA CAMOCTOSATEILHYIO PA00Ty 00y4aroIMuXCcs

3.1. O0BEM TUCIUIUIMHEI 110 BUAAM Y4€OHBIX 3aHATUH (B yacax)

eJI0M
By yueOHoi padoThl Bcero yacoB
O6mass Tpymoemkocth 0OazoBoro wmomyis | 108
JICITUTITHHEI
AynutopHsble 3aHATHs (BCEro) o4
B Tom unce:
Jlekuun
CemMuHapsl
JlabopaTopHbie pabOThI 54
CamocrosiTenbpHas pabora 54

B toMm uucie:

TBopueckas padoTta (dcce) -

W (unmm) npyrue BHIBI CaMOCTOATENbHOM | 54

paboThI

Bua mpomexyTo4HOro KOHTPOJIS 3ammuTa 71a00paTOPHBIX paoor,
WH/IMBU1yaJIbHBIC pACUETHBIC 3a/IaHHsI, TECT

Bu nTOroBoro KOHTpOJIst 3a4er

4. Conep:xanue IMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM C YKa3aHHEeM OTBEJICHHOI0
HA HUX KOJIMYeCTBAa aKaJeMUYeCKHX YacOB M BH/A0B Y4eOHBIX 3aHATHI




4.1. Pazneanl 6a30BOro 003aTeJIbHOTO MOAYJIS JUCHMUILIMHBI U TPYA0EMKOCTh 110
BH1aM 3aHATHH (B yacax)

Tadauuna 1
o | Bumbl  yueOno# pabotel, Bkimoyas | DopMbl
Paznen 5 | caMOCTOATENIbHYIO paboOTy CTYAEHTOB | TEKYIIETO
Ne | JIucumrmiHb o ) % U TPYJOEMKOCTH (B Yacax) KOHTPOJIS
/i § 2E| 59 yCIIeBaeMOCT
S 58| E R u (no
S| 2 8 | 8 B[ Yuetnas pabora B.t.u | CamocT | yegensm
Beer | nekuun | [Ipakr. | aKTH | OATENBH | coyecmpa)
0 BHBIX | ast Dopma
dop | pabora MIPOMEKYTOU
M HOM
aTTeCTaluu
(no
cemecmpam)

1 Beenenue. 8 |1-2 14 2 8 4 3auer o Th
OcHOBHbIE
CIOCOOBI CHHTE3a
JIOMHUHO(OPOB ¢
BKJIFOUCHHEM
HAaHOQJIMAa30B U
IHEPrEeTHICCKHUX
MaTepHAJIOB.

[ToaroroBka
00BEKTOB K
WCCIICTOBAaHHSIM.
CoBpeMeHHbIE
ONITUYECKUE
METO/IbI
WCCIIEIOBAaHHS
HHEPTEeTHUYECKUX
MaTepHaJIOB.
TexHuka
6e30macHoi
paboThl c
OpuzanTHeiMu BB
" azuaMu
TSOKEITBIX
METaJUIOB.

2 JIaGoparopHas 8 |35 20 10 10 3ammra 120
pabora 1. pao.

3 JIaGoparopHas 8 |6-8 20 10 10 3amura
pabora 2. nab pao.

4 BBogHas wacte | 8 | 9-12 | 20 10 10 3ammra a0
Komrnekc pad.
METOIOB
KOHTPOJIS




paaralMOHHON
00CTaHOBKH
5 JlaboparopHas 13-15 | 20 10 10 3amuTa 120
pabora 3. pao.
6 JlaGopaTopHas 8 |16-17 | 14 4 10 3amura 120
pabora 4. pao.
7 3aver 8 |18 3a4er
4.2. Cogepxxanmne TUCUMILJIMHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3iesiam)
Ne HaumenoBanme pasznena | Coaep:kaHue pasjaesa QJUCIHILIAHBI Pe3yabTar o0yueHus,
AUCHUTLTHHBI (dhopmupyembie
KOMIIETEHIIUH
1 BBonHas nekuus OcHoBHBIE CIOCOOBI cuntesa | OIIK-2
HEPreTHYECKUX MaTepuajoB u | 3HaTh: OCHOBHBIC
momuHOQOpoB. [logroroBka 0OBEKTOB K | CHOCOOBI  CHHTE3a U
HCCIIETOBAHUSIM. OCHOBHEBIC METO/IbI
CoBpeMCHHBIE ~ ONTHYECKHE  METOJBI | HCCIEA0BaHUS
WCCIIeTIOBaHUS SHEPTeTUYECKHUX | DHEPTETHUCCKUX "
MaTEpUAIIOB. TexHuka 06e30macHOil | HAaHOMaTEPHAJIOB
pabotel ¢ OpuzanTHbiMM BB u azupamu | Bnagets 3HaHUSIME OCHOB
TSKEIIBIX METAJIJIOB. TEXHHUKU Oe3omacHoi
pabotsl ¢ BB.
2 JlaboparopHas pabota 1. | U3yueHue AIEKTPOHHBIX CIEKTPOB | BIAJCTh HaBbIKaMU
TTOTJIONICHUS KPUCTAIIIOB U | XUMUYECKOTO
MOJIEKYJISIPHBIX COEIMHEHUN U UX BOJHBIX | DKCIIEPUMEHTA;
pacTBOpOB. dyHIaMeHTATEHOE U | BIAJCThH HaBBIKaMU
MIPUMECHOE MIOTJIOLICHHE. [Toporu | paboTel Ha COBPEMEHHOM
oOHapyXeHMs COeIMHEHNH B pacTBOpax. | yueOHO-HAay4HOI
amnmaparype npu
MIPOBEJICHUN XUMHUYECKHIX
AKCIIEPUMEHTOB,;
BJIQJICTh METOIaMH
perucTpaiuu u
00paboTKH  pe3yibTaTOB
XUMHYECKHUX
skcriepuMenToB [1K-2,
I1ICK-4
3 Jlaboparopnas pabota 2. | U3ydenne crnektpoB Bo30yxkaenus u | [ICK-4. TIK-2,
JIFOMHUHECIICHITUT KPUCTAIIJIOB U | BIAJCThH HaBBIKaMU
MOJIEKYJISIPHBIX COSIMHEHUN U UX BOJAHBIX | XMMUYECKOTO
pPacTBOpPOB. [Tpumenenwne npueMa | SKCIIepUMEHTa; METOJaMHU
CUHXPOHHOTO CKaHHUPOBaHUS JUISL | perHCTpaIuu u

uccaenoBanuil momuHecteHmu. [loporn
oOHapyKeHHs COEIMHEHU B PacTBOPaX.

00paboTKHM Pe3yIbTaTOB

HaBbIKaMH  paboTHl  Ha
COBpPEMEHHOIl  ydeOHo-
Hay4HOU anmnaparype Inpu
IPOBEICHUN XMMHUYECKUX




9KCICPUMCHTOB,
XHUMHUYECKHX
srcnepumenToB (ITK-8)

BBoaHas JIEKIIUSA [1IK-2,
Kommekc METO/I0B [ICK-4
KOHTPOJIS BJIQJIETh HaBbIKaMU
paauanoOHHON XAMHUYECKOTO
00CTaHOBKHU HKCIIEPUMEHTA
JlaGopaTtopHnas pabora 3 [Ipumenenne TtepmomomuHecteHuu B | [1K-2,
I03UMeTpuu uHU3Upyomiero u3nydenus. | [ICK-4
TepmomroMrHHODOPEI, IPUMEHSIEMBIE B B | BIIAJIETh HaBBIKAMU
KauecTBE JIETEKTOPOB HOHMU3UPYIOIIETO | XMMUYECKOTO
u3nyuyenus B metoge TCIL JKCIIEPUMEHTA (TIK-4,
I1K-7);
BJIQJIETh HaBBIKAMH

paboTHl HAa COBPEMEHHOM
yueOHO-Hay4yHOU
anmaparype npu
MPOBEICHUN XUMHYECKHX
srcnepumentoB (ITK-6);
BJIAJICTh METOAAMHU
pErHCTpaliH u
00paboOTKHU  pe3ybTaTOB
XUMHUYECKHX
skcniepumenToB (ITK-8)

JlaGopatopHas pabota 4

OcHOBBl NpUMEHEHUs TraMMma, Oera
CHEKTPOCKONUU U aibda paauomMeTpus
JUIS aHanusa colepKaHus

PaAMOHYKIIUJIOB B 00BEKTE UCCIIEI0BAaHUS

[1K-2,

[1CK-4

BIIAJIETh HaBbIKaMU
XUMHUYECKOTO
JKCIIEPUMEHTa  (BIalETh
HaBbIKAaMU paboThl Ha
COBPEMEHHOH  yueOHO-

Hay4HOH anmnaparype Nnpu
NPOBEJCHUN XMUMHUYECKUX
skcniepumenToB (I1K-6);
BJIAJICTh METOIaMH
pErHCTpaIuK u
00paboTKH  pe3ynbTaToB
XHUMHYECKUX
srcniepumenToB (I1K-8)

5. IlepeyeHb Y4eOHO-METOAMYECKOTO oO0ecredYeHHsl I CAMOCTOAATEJbHOH PadoThI
00y4aromuXCcH Mo JUCUMUILIMHE (MOTYJII0)

1. Y4eOHO-MeTOANYEeCKH KOMIUIEKC MO JUCLHMIUIMHE, Pa3MELICHHBIH Ha caiiTe
dakynpTeTa.
2. Onwucanue 1a60paTOPHBIX PadOT
Ne | Buasl camoctosaTenbHOU | @OpMBI KOHTPOJIS Cpoxku VYy4eOHo-
paboThI KOHTPOJILHO- METOAMYECKOE
3a4ETHBIX obecneueHue™
MEPOINIPUATHH,




Hees
cemecTpa
1 | IloaroroBka K | Otuer wu 3ammTa | 1-7 1-2,14
BBITTOJIHEHUIO 71ab0paTOpHBIX
nabopaTopHBIX  paboT | paboT
PabGora c¢ nwmrepatypoii.
Bri6op METOIUKU
AKCIEPUMEHTAIHHOTO
HCCIICIOBaHMUSI.
O6paboTka pe3ynbTaTOB
u opopmiieHue paboThl B
EJIOM
2 | Bremmonnenue NunuBunyanbHbIe 7,14 1-3,11-14,
WH/IUBUTyTbHBIX pacyeTHbIC 3aJaHHsI
pacyYETHBIX 3aJaHUI
5 | IloaroroBka K cpade 13-14 1-6,9,10
3ayera

6. @oHJ OIEHOYHBIX CPEeICTB /ISl TPOBEIEHHs NPOMEXKYTOYHOH AaTTecTaluH
00y4YaKOIIUXCS MO TUCHHILINHE

6.1 IlacnopT poHIa OLIEHOUYHBIX CPEICTB MO AUCHUILIIHHE
Hns sddexktuBnoit peanuzanmmu nened u 3agadu GI'OC BIIO, i BomutomieHus
KOMIIETCHTHOCTHOTO TMOX0/1a B TPEIOJIaBaHUH HCIIOJIB3YIOTCS CIEAYIONINEe 00pa3oBaTelIbHbIC
TEXHOJIOTUH U METOJIbI 00YUEeHHUS.
Hns sddextuBHoit peanuzanmu neneit u 3amau @I'OC BIIO, ans  BomuomeHus
KOMITIETEHTHOCTHOTO TOJX0JIa B MPENOJaBaHUH HCTIOIB3YIOTCS CIEeNyIolne 00pa3oBaTeIbHbIC
TEXHOJIOTUM Y METOJbI 00y4YEeHUS

[To tTemam 1-3. W3yuenue um cbop uHpopmanuu o0 0OBEKTa HCCIEAOBAHMS, ONTHYECKUE
CBOICTBa KOTOPBIX OYIyT UCCIIEN0BATCS NP BBIIOJIHEHNH J1a00OpaTOpHBIX padot 1 u 2.

[To Teme 4-6. XapakTepucTuku (OPMHUPOBaHUSA paaualuoHHOro ¢oHa. (OCHOBHBIE
J103000pa3yionie paJuoOHYKINUJbl MPUPOAHBIE M TEXHOTeHHblE, UX cBoicTBa. [loHsTHE
nornouieHHas noza MM u meronel ee peructpaunu [loHATHE -aKTMBHOCTH pajMOHYKIWAA W
METO/Ibl OIPEIEIIEHNs] aKTUBHOCTH. EMHNIIBI U3MEpEHNS.

Bun Texuonorus ens DopmbI "
3aHATHUSA METObI
00y4eHus
1 2 3 4
Jlexmn TexHOMOTHS YcBoenune Jlexmms-
POOJIEMHOTO TEOPETUYECKUX 3HAHHH, | 00bICHEHUE,
00yJeHus pa3BUTHE  MBIIUICHUS, | JICKIIUS-
(dhopMupoBaHue BU3yaJn3aIus,
npo¢eCcCUOHATBHOTO JIEKIHS-
uHTEpeca K Oynymel | oObsSCHEeHUe C
eI TEILHOCTH JaCTUIHBIM
MPUBJICYCHUEM
dhopmbl




JUCKYCCUH,
Oecenpl.

Jlexuun

TexHomOrNua akTUBHOTO
00yJeHusI, JIEJIOBOA

UTPbI

Opranuszanus
aKTUBHOCTH CTY/ICHTOB
B YCJIOBUSX, OJIU3KUX K
Oynyuiei
npodeccroHabHOM
NeSITeNIbHOCTH,
obecrieyeHne
JTUYHOCTHO
JESATEILHOTO XapakTepa
YCBOCHHUS 3HAHUM,
npuoOpeTeHus
HABBIKOB, YMEHUI.

PenponykruBHbIE
, TBOPYECKU
pEenpONyKTUBHBIE
METO/IbI
AKTUBHOTO
00yJeHUsI.

CamMocTrosTebHas
pabora

TexHonorun
KOHIIEHTPHUPOBAHHOTO,
MOJTYJIEHOTO,
nuddepeHITMpOBaHHOT

PazButne
MMO3HABATEILHON
CaMOCTOSATEILHOCTH,
obecreyenne THOKOCTH

NunuBuiyanbHbl
€, TPYIIOBbIE

0 00y4eHHUsI oOyueHus, pa3BuTue
HaBBIKOB ~ paboOTBIl ¢
pa3IMYHBIMU
UCTOYHHKAMU
nHpOpMAIMH, pa3BUTHE
YMEHHH,  TBOPYECKUX

CIIOCOOHOCTEH.

6.2 TunoBbIe KOHTPOJIbHBIE 32JaHUS UJIH HHbIE MaTePUAJIbI

agbrwbnE

I[lo Bcem Temam  HeoOXOOUMO  M3y4YEHHE  JIONOJHUTENIBHBIX  MaTepHalioB
CaMOCTOSITeNIbHO. B 11aHe KOHTPOJIS MOArOTOBICHHOCTH K CAaMOCTOSITENIbHON paboTe 1Mo Kypcy
MPUMEHSIETCS METOJ BBICTYIUJICHUS CTYACHTOB C KOPOTKMUMU COOOIIEHHUSIMU 110 ONpEeIEHHON
TeMe 3aJJaHHON M3y4eHUEM ONYyOJMKOBAaHHbBIX B BEAYILUX U3/IaHUSIX CTAThIX
6.2.1. Bonpocul 0151 uHOUBUOYANLHOU U CAMOCTMOSMENbHOU PAOOmbl

Kakue 1eTeKkTopsl CylecTBYIOT, KaKHe MaTepUaIbl UCIIOIb3YOTCS ISl UX U3TOTOBJICHHUS.

KaxoBbl 0CHOBHBIE TpeOOBaHMsI, IPEABABISAEMBIE K IO3UMETPAM.

Yro Takoe KpuBas U CIEKTP TEPMOTOMUHECIEHIIVN?

3a cyeT KaKuX MPoLEeCCOB B TBEPJOM TeJ€ MOSBISETCS TEPMOTIOMUHECIEHITHS.

Hcnonp3ys IIOJIyYEHHBIE  PE3yJbTaTbl  IPOBEIUTE CPaBHUTEIbHBIN aHaIu3
YyBCTBUTEILHOCTH Pa3HBIX THIIOB JeTekTopoB Ha npumepe LiF, Al,O3 u TJI/I-K- netekropos.

Ecnu wm3BectHa "panuanuoHHas OOCTaHOBKA" B HEKOTOPOM pailoHE, OIIEHMBAIOLIAsCs
MOIIIHOCTBIO JI03BI (JIJIs1 OTpenesIeHHOCTH cKakeM 10 MKP/4), TO MOXKHO M TIO THM JaHHBIM
ONpeNIeNIUTh, KaKhe pPAJUOHYKIUABI M B KaKOM KOJIMYECTBE HaxomiATcs B 0OBEKTax
OKpYKalolllei Cpelibl B 3TOM paiioHe?

Kak mpousBoauTcs pa3zeneHne KOMIIOHEHT B 1oje 6eTa- u raMMma- U3JTy4yeHuin?

Kakoii Bun nmeer ¢pyHkius ocnadienus | moToka y-kBaHTOB U (DOTOHOB B 3aBUCUMOCTHU OT
TOJIIMHEI ornotutens d ?
a) I=lou /d, 31ech p=const;
6) I=c-lo-d, c=const;
B) I=lo exp(p-d);
r) I=lo exp(-p-/d);

10



10.

11.

12.

n) I=lo exp(-p-d);
e) I=lo exp(w/d);
3) I=lo exp(-d/p);
x) Het nmoxxozsiero BapuaHra.

Urto Takoe criekTpoMeTp?
a) YCTPOWCTBO AJIs MOJIyYEHUs] U3MEPUTEIbHON HMH(OpPMAMU O PACHpeleeHUH YacTHULl WK
(OTOHHOTO U3ITyYEHHS 110 SHEPTHH;
0) ycTpOMCTBO A MOJIy4eHUs: MHPOpMaLUU 00 aKTUBHOCTH HYKJIMJOB, IUIOTHOCTH MOTOKA U
(WM) 0 TOTOKE MOHM3HUPYIOIIUX YaCTHUI] WK (DOTOHOB;
B) YCTPOMCTBO M TOJY4YEHUS HU3MEPUTEIBbHOW HMHPOpPMALMUM O  paCHpelesIeHUH
MOHU3UPYIOUIETO H3IYyYeHHs 10 OJHOMY WM Oojiee MapaMeTpaM, XapaKTepPH3YIOLIMM
VCTOYHUKU U N0JIS1 HOHU3UPYIOLErO U3ITyYeHHUs.
) YCTPOHCTBO AJISl TIOTYYEHHUSI HHPOPMAIIUH O BHJIE YACTHIL;
) YCTPOUCTBO Ul MOJIyYEHHUs] U3MEPUTEIbHON MH(POPMALUU O YUCIIE YaCTHIl JAHHOIO THIIA,
UCITyCKaeMbIX UCTOUHUKOM U3ITy4EHUS

Yro Takoe paxuomerp?
a) yCTpONCTBO UIsl MOJIyYE€HUS M3MEPUTENIbHON MH(OpMAIUU O pacupeeleHUH YacTULl WU
(OTOHHOTO U3ITyYEHHUS 110 FIHEPIUH;
0) yCcTpOMCTBO AJisi OJTy4YeHUs HHPOpPMAUK 00 aKTUBHOCTH HYKJIMIOB, IUIOTHOCTH MOTOKA M
(MM) 0 MOTOKE MOHU3UPYIOLINX YAaCTHIl I (POTOHOB;
B) YCTPOHCTBO Ui TOJYYCHUS HW3MEPUTEIbHOW WHPOpMAIMKM O  paclpeieleHun
MOHU3UPYIOLIETO H3Iy4eHHs [0 OJHOMY MM Oojee mNapameTrpaM, XapaKTepH3YIOLIUM
VCTOYHUKU U MOJISI HOHU3UPYIOLIETr0 U3TyYESHHUS.
) YCTPOHCTBO AJIs MOTY4YEHUs MHPOPMALIUH O BUJIE YACTHIL;
J) YCTPOMCTBO JJIsl MOJIy4E€HUsI U3MEPUTEIbHON MH(POPMAIlMU O YKCJIEe YacTHUI] JAHHOTO THIIA,
UCITyCKAEMbIX HCTOYHUKOM U3ITy4EHUS

B uem pazHua Mexay 103UMETPOM U paguoMeTpoM?
a) B nosumerpax UCHONB3YIOT HMOHHM3AIMOHHBIE JIETEKTOpbl, a B  paguoMeTpax
CUUHTHUISILIUOHHBIE;
0) B no3umerpax MCHONB3YIOT CHUHTHWUISILIMOHHBIE JETEKTOPhl, a B paJudoMeTpax
VMOHM3AIOHHBIE;
B) B no3umerpax Mcmonb3yl0T MOHHM3ALMOHHBIE IETEKTOPHI, paboTaromue B pexume I 'elirepa-
Mroniepa, a B paaMOMETpax HWOHM3AIMOHHBIE JETEKTOpbl, paboTarolmue B pexXHUME
IIPONOPLUOHAIBEHOTO Ia30BOT0 YCUIICHHS,
r) B rno3uMerpax WHCHONb3yIOT HMOHM3ALIMOHHBIE JI€TEKTOPbI, paboTaloIIie B PEXHUME
IIPONOPLUMOHAIIEHOTO Ta30BOTO YCHJIEHUS, a B PaJMOMETPax HOHMU3ALMOHHBIE JIETEKTOPHI,
paboraromue B pexxume I'eiirepa-Mromnmnepa,
1) J103UMeTphl U3MEPSIFOT MOILITHOCTH JI03bl, @ PaJUOMETPhI MOTOK HJIU IJIOTHOCTh IMOTOKA;
e) JlosumeTphl U3MEPSIOT MOTOK WU TUIOTHOCTh TIOTOKA, a PaAMOMETPHI MOILITHOCTD JI03bI;
) B no3umerpax MCHONB3YIOT NPONOPLMOHAIBHBIE JETEKTOPHI, a B PaAMOMETPAaX MOKHO
HCIIOJIb30BaTh M HEMIPOIIOPIIMOHANIBHEIE;
3) B pammomerpax HMCHOIB3YIOT MPONOPLUOHAIBHBIE AETEKTOPBI, @ B JO3MMETpPax MOXHO
HCIIOJIb30BaTh M HEMIPOIIOPIIMOHANBHEIE;
n) Hukakoli pa3HULbI.

CuHTE3 M IPUMEHEHNE HAHOMATEPHAJIOB.

7. TlepeyeHb OCHOBHOW M JONOJHHUTEIbHON y4eOHOHM JHUTEpPaTypbl, HEOOXOAMMOM IJIs1
OCBOEHMS TMCHUIJIMHBI (MOXYJIs1)
OCHOBHasl JIMTepaTypa:

11



Wuctpyxkius Ne274 “Tlo oxpaHe Tpy/ia M TEXHUKE OE30IMACHOCTH MPH padboTe C a3uIaMu U
JPYTUMU B3PBIBUATHIMH BelleCTBaMHU B JlabopaTopusix KemI[ Y.

DJEeKTPOHHBIE BAPUAHTHI TEOPETUIECKOTO 0OOCHOBAHUS U ONMCAHMS XOIa BBITIOJIHEHUS
naboparopHbix padot 1-4. Jluteparypa npuBeeHa B OMUCAHUAIX JIa0OPATOPHBIX padoT.

N.M. O6o0Bckuit OCHOBBI paIMAIIIOHHON U XUMHUYECKON O€30MacHOCTH YueOHoe
nocobue [onronpynnsiii, Uatenekr, 2013 r 304 ctp. ISBN 978-5-91559-148-5.

.M. O60om0Bckuii ICTOUHUKY MOHU3UPYIOIINX U3TyYeHH YdeOHOoe mocooue
Honronpyansiii, Uatenekt, 2016 r 144 ctp. ISBN 978-5-91559-220-8.

N.M. O6onoBckuii Pagnannonnsie Texnonoruu [Ipumenenus B 1a00paToOpHbIX
HCCJIEIOBAHMIX, MATEPUATIOBECHIUH U HAHOTEXHOJIOTUSX, IPOMBIIIJICHHOCTH YuebHoe
nocobue [onronpynusiit, Uutenext, 2015 r 292 cp.

00NOJIHUMENIbHAA YUeOHasA Tumepamypa:
Snepnas osHuumkmoneaus. OHumkionenus. I[l/pen. SpommHckoit A.A., M., wu3A-BO
bnarorBopurensHoro ¢honna Apommuckoii A.A.,1996r.

2. PuxBanos B.Il. O6mue u peruoHangbHbie MPOOIEMBI PAAUOIKONIOTUU. TOMCK,
1997.

3. Hopwmesl pagunanunonnoit 6e3omnacHoctu (HPB-96): ['uruennueckre HOpMaTHBHI. -
M.: NndopmarmonHo-u3aaTenbekuid entp. ['ockomcansnuananzopa Poccun, 1996.

4, I'OCT P M3K 1066-93 Cucrembl 103UMMETPUUYECKUE TEPMOTIOMUHECIICHTHbIE
JUTSL THAUBUYaTbHOTO KOHTPOJISI © MOHUTOPHUHTA OKPY>KAIOIIEH CPEeIbl.

5. I'OCT 30108-94 «Marepuanbl u wuszaenus crpouTenbHbie. OnpeneneHue

yaenbHoU 3 (HEKTUBHON aKTUBHOCTH €CTECTBEHHBIX PaTHOHYKIUIOBY.

8. Ilepeyenn pecypcoB uHGOPMAIMOHHO-TEJIEKOMMYHHUKANIMOHHON ceTn «WHTepHeT»
(nanee - ceTb «AHTEpPHET»), HEOOXOAUMBIX /IJIS OCBOEHUSI AUCHUILIMHBI (MOTYas1)™
Vuebnass gucnumiumHa — «CrnenmpakTUkym» — obOecrieueHa  y4eOHO-METOIUYECKOM
JOKyMEHTalMell M marepualiaMd, yKa3aHHBIMH B pasjiene 7 JaHHOM paboyeil mporpammebl.
ConepkaHre W XOJ BBIMOJHEHUST padOT TMPEICTaBIEHO B CETEBOM noptasie  Kadeapsl
buznuecKoil XuMum.
9. MeToauyeckne yKazaHus AJsl 00y4aIOLIUXCS M0 OCBOEHHUIO JUCIUIJIMHBI (MOIYJIs1)
10. IlepeyeHb HHMPOPMANMOHHBIX TEXHOJOTHH, HCIOJb3yeMbIX NPH OCYUIECTBJICHHH
0o0pa3oBaTe/IbHOIO TMpolecca N0 JIUCHUILIMHe (MOAYJ0), BKJIWYasi MNepeveHb
NMPOrPAMMHOI0 o0ecne4yeHUs1 W HWH(POPMALMOHHBIX CHPABOYHBLIX CcHCTeM (NpH
HE00XO0UMOCTH)
Hna sddextuBnoit peanmzanmu nenedt u 3amau ®I'OC BIIO, nns BomuomieHus
KOMITETEHTHOCTHOTO TIOJIX0/Ia B TPEMOJaBaHUH HCTIONB3YIOTCS CIEAYIONMne 00pa3oBaTeIbHbIC
TEXHOJIOTUM Y METOJbI 00ydeHus (Tabdmn.3).
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Bun zanartua | Texnonorus Llens ®opmbl u METOJIbI
00yJeHus
JlabopaTtopus! | TexHomorus YcBoeHue TEOPETUYECKUX 3HaHui, | [locranoBKka
€ paboThI npoOJIEMHOTO U | pa3BUTHE  MBIIICHUS, (OPMUPOBAHUE | MPOOIEMHBIX
AKTHUBHOTO U | Ipo(heCCUOHATBLHOTO UHTEepeca K OyAyIel | mo3HaBaTEIbHBIX 3aj1a4,
mubdepeHIPOB | IeATENbHOCTH. Pa3BuTHe TBOPUECKOW U | MHAUBUIYalIbHBIA TEMII
AHHOT'O [03HABATEIbHOU CaMOCTOSITEIIBHOCTH, | OOY4YCHUS,
oOyueHus, o0ecrnieueHrne WHAMBUAYAIBHOIO MOJAXOJA | YUYUTHIBAIOIIUN
TeCTOBas c y4eToM 0azoBoi MOATOTOBKHU. | IUHAMUKY
TEXHOJIOTHS, Opranuzanys akTUBHOCTU CTYACHTOB B | paOOTOCIOCOOHOCTH
JIETIOBOU UTPBHI. YCIJIOBHSIX, OITM3KUX K Oyayuieu | cTyneHTa.
npodeccnoHanbHOM JesATeIbHOCTH, | PenponykTuBHBIE,
obOecrieueHrne JIMYHOCTHO JIESITEIIBHOTO | TBOPUYECKH
Xapakrepa YCBOECHUSA 3HaHWH, | peIpPOAYKTUBHBIE
MPUOOPETEHUST HABBIKOB, YMCHHIA. METO/IbI AKTUBHOTO
00y4eHusl.
Camocrosren | Texnomoruu Pa3Burtue Mo3HaBareyibHON | UHAMBUIyaIbHEIE,
pHasi padoTa | KOHLIEHTPUPOBAH | CAMOCTOATEIHHOCTH, o0ecrnieyeHue | rpynmoBbie
HOTO, ruOKocTH O00Yy4€HHUs, pa3BUTHE HABBIKOB
mubdepeHIMpoB | paboOThl € pPa3sNUYHBIMU  HMCTOYHUKAMU
AHHOTO nH(popManuy, pa3BUTHE YMEHUH,
o0ydeHus TBOPYECKUX CIIOCOOHOCTEH.

11. Onucanme MaTepHAJIbHO-TEXHMYECKON 0a3bl, HEOOXOAUMOW AJIsl OCYLIECTBJICHHUS
0o0pa3oBaTe/IbHOIO Mpolecca Mo JMCHUIINHE (MOAYJII0)

Jns  mpoBeneHus J1a0OpaTOpHBIX  pabOT  MCIONB3YyeTCs CIeAylollas —amnmaparypa:
cnekrpodoromerper SHIMADZU UV-17000u UV-3600, JTIOMHUHECIICHTHBIH CHEKTPOMETP
«DJIIOOPAT-02-TAHOPAMA»,  TepMOJIOMUHECHEHTHBIH JO3UMETPHUECKUN KOMILIEKC
ATY-02M, cuuHTWIISIUOHHBIN O6eTta-ramma-cnexkrpomerp MKI'B-01, nouckoBblil paguomerp
CPII-68-01.

12. Unble cBeleHUs M (MJIM) MaTePHAJIbI

12.1. Ilepeuenv 00pazoeamenbHblX MEXHONO2UT, UCHOJIB3YEMbIX NPU OCYULECIEEeHUU
odpazoeamenvHo20 npoyecca no oucyuniune (Mooyio)

Jlekuun TexHonorus nmpo6ieMHOro o0yueHus: Y CBOEHHE TEOPETUUECKUX 3HAHU, pa3BUTHE
MBILUIEHHUS, (OpPMHpPOBaHUE MPOPECCHOHATBLHOIO MHTEpeca K Oynaymedl AesaTe’abHOCTH.
Jlexuus-o0bsicHEHHE, JeKIUs-BU3YyaJIU3alHs, JEeKUUA-00bsICHEHHE c YaCTUYHBIM
npuBJiedeHreM (GOpMbl AUCKYCCHUH, Oece Ibl

JlabopaTopubie padoTbl TexHOJOTHS MPOOIEMHOIO0 U aKTUBHOTO U AU(PPEpEeHIInPOBAHHOTO
00y4YeHHs, TECTOBAsA TEXHOJIOTHs, 1€JIOBOM UTPHl. Y CBOGHUE TEOPETUUECKUX 3HAHUH, pa3BUTHE
MBILUIEHUSI, (GOpMUpOBaHHE TNPOGECCHOHATBLHOIO HHTepeca K Oyaylied esTelbHOCTH.
Pa3Butne  TBOpUeckO M TIO3HABATEIBHOM  CAMOCTOATEIBHOCTH, o0ecrieueHue
WHAMBUAYAJILHOTO TOAXOAAa C YydeToM ©0a30Boi NOAroToBKU. OpraHu3anus aKTHBHOCTH
CTYZICHTOB B yCJOBHUSX, OMU3KUX K Oymymield mpodeccuoHanbHON JIeSTeNbHOCTH, o0ecreueHrne
JMYHOCTHO JESTEeNIbHOTO XapaKTepa YCBOEGHMsI 3HaHMWI, NMpuOOpETeHHs HAaBBIKOB, YMEHMHI.
[ToctaHoBKa TpPOOJIEMHBIX TO3HABAaTENbHBIX 3aJay, WMHIUBUAYaJbHBIH TeMI OO0y4eHus,
YUUTBHIBAIOMIMM JUHAMHUKY pPaOOTOCIMOCOOHOCTH CTYAEHTa. PenpoayKTHBHBIE, TBOPYECKU
PENpOaYKTUBHBIE METOABI AKTUBHOTO O0Y4EHUSI.
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CamocrosiTeibHast pa6ora TexHOIOTMH KOHIICHTPUPOBAHHOTO, AU depeHITMPOBaHHOTO
oOyuenus Pa3BuTue mo3HaBaTeNbHOI CaMOCTOSTENBHOCTH, OOecrieueHue THOKOCTH 00y4YeHus,
pa3BUTHE HABHIKOB PAa0OTHI C Pa3IMYHBIMA HMCTOYHUKAMU HH(OpMAIMU, PA3BUTHE YMEHUH,
TBOpUeCKUX VHIMBHUIyanbHBIE, TPYIIOBbIE, CTyJEHYECKHIl ceMuUHap ¢ OOCYKIEHUEM
OCHOBHBIX ITOJIOKEHUH Kypca.

12.2. OcoGeHHOCTH peaju3auvu IUCHUILIMHBI JJIs1 HHBAJWI0B U JIMI ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSAIMH 310POBbSI

B mpouecce wu3ydeHHs AMCUMIUIUHBI U OCYIIECTBICHUS MPOIEAYp TEKYIIero KOHTPOJIA
YCIIEBAEMOCTH M MPOMEKYTOUYHOM aTTeCTallud JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pPOBbsl MPUMEHSIOTCS aJalTUPOBAHHBIE (OPMBI OOYYEHHS] C YYETOM HWHIMBUAYAIbHBIX
ncuxou3nonorndeckux ocodbennocreid. [lpu ompeneneHun ¢GopM MPOBEACHUS 3aHATHH C
00y4arIMMUCA-UHBAIUIAMHU YUUTHIBAIOTCS PEKOMEHAINH JIaHHBIE IO Pe3yJbTaTaM MEeIUKO-
COLIMAJIBHOM AKCIEPTU3bl, COJEpXKAIIMecs B HWHAUBUAYAIBHON MporpamMme peaduIuTaluu
WHBaJIN/1a, OTHOCUTEIHFHO PEKOMEH/IOBAHHBIX YCIOBUN U BUAOB TPYAA.

[Ipu HeoOxomuMocTH oOydaromMecs W3 YWCIa HHBAIUAOB U JMIl C OTrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBBSI MOJIB3YIOTCS CIEIUANIBHBIMU PAa0OUYMMU MECTaMH, CO3JaHHBIMH C
Y4ETOM HAPYIMIEHHBIX (YHKIMH U OTPAaHUYCHUHN )KU3HEACATCIHHOCTH.

s tuy ¢ Hapyweruem 3penus (Cenvix u ciadosuosuux).

CIelMaIu3upoOBaHHOE cTarmoHapHoe pabodee mecto DiCHUC 201;

CHelualu3upoBaHHOe cTanoHapHoe pabouee mecto InCUC 221;

crienanu3upoBannoe MmoomibHoe Mmecto InHOT 301;

npuntep bpaiing (+110 nns tpancnsuuu Texcra B mpudt bpaiins).

Hna nuy ¢ napywenuem cayxa:

cuctema nHpopManoHHas s cnadocipimamux crannonapuas «Mcrox» C-1U;
[16ecmpoBOAHAS 3BYKO3AMICHIBAIOIIAS AMMAPATYPa KOJUIEKTHBHOTO MOJIb30BAHUS . PaIHOKIIAcC
(panuomukpodon) «Coner-PCM» PM-3.1.

Jnsa auy ¢ napywenuem onopHo-08ueamenbHo20 annapama.:

KOMIIBIOTEPHBIM CTOJ JUIsI JIMI[ C HAapyLICHUSIMH OINOPHOABUTATEIbHOM CHCTEMBI C
AIIEKTPONPUBOAOM;

KJIaBHaTypa C HaKJIaJHOW U ¢ KHOIIOYHOW MBIIIKOM C pacloJIOKEHUEM KHOTIOK CBEPXY AKKOP/I;
O6ecnipoBoHas MbIb Tpek6on ais [TK Logitech M570;

KJIaBUATypa C JHKOWCTUKOM JIJIsl BRIOOpa KJIaBUIIIM Ha I[BETOBOM TIOJIE.

OcoOeHHOCTH Tpolecca W3Y4YeHMs] OUCHUIUIMHBI W OCYIIECTBIEHUS MPOIENyp TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTaIUU:

Jna nuy ¢ napywenuem 3penus 3alaHUS U MHCTPYKIUU 110 UX BBIIOJHEHHUIO MPEIOCTABIISIFOTCS
C YKpYDHEHHBIM MIpudTOM, AN CHenbIX 3anaHus OQOPMISIOTCS penbeHO-TOYSUHBIM
mpudrom bpaiinsg wnm B BHUIE 3JEKTPOHHOTO JOKYMEHTa, JOCTYIIHOIO C IOMOIIBIO
KOMIIBIOTEpPA CO CHEIUAIU3UPOBAHHBIM IMPOTPAMMHBIM 00€CIeYeHHeM [UIsl CIIEMbIX, JHO0
3a4uThIBalOTCS UM. [lpu HEoOXoaMMOCTH oOOecreynBaeTCsl MHIWBUYaIbHOE PaBHOMEPHOE
ocsenieHue He MeHee 300 JIIOKC, MPENOCTaBISAETCS YBEIWYMBAIOIIEE YCTPOMCTBO, a TAaKXKe
BO3MO>KHOCTh HCII0JIb30BaTh COOCTBEHHOE YBEJTUUYHMBAIOIINE YCTPOUCTRO.

Jna nuy ¢ Hapywenuem cyxa TUNAKTUYECKUN MaTepuai (Claia-mpe3eHTalun JeKIUi, 3a1anus
Y MHCTPYKIIUH K MX BBIMOJHEHUIO) TPEIOCTABISAIOTCS B MUCHbMEHHOUN (hOpME MITH AIIEKTPOHHOM
BUJe TMpu Heobxomumoctu. ObecreynBaeTcss HAIMYUE 3BYKOYCHIIMBAIOIIEH ammapaTypsbl
KOJUIEKTUBHOTO  TIOJIb30BaHUs, TpU  HEOOXOJUMOCTH  CTYIAEHTaM  IpeAOoCTaBIsieTcs
3BYKOYCUJIMBAIOIIas anmnaparypa UHIUBUIYaAIbHOTO MOJIb30BAHMUSL.

Jnsa nuy ¢ masxcenvimu HapyweHusMY pedy TEKYIIUA U TPOMEKYTOUHbII KOHTPOJIb IPOBOSTCS
B MUChbMEHHOH (hopMme.

[Tpy HEOOXOAUMOCTH UYA C HAPYUIEHUAMU OBULAMENbHLIX (DYHKYUL HUNCHUX KOHEYHOCMmell
BBITIOJTHSIOT JTabopaTopHbIe paboThl Ha 6a3e 7 OIIOYHON ayAUTOpHH B IMape ¢ o0yJarommumes 6e3

14



OTPAaHUYEHHBIX BO3MOXKHOCTEN 370POBbS; MTUCHMEHHBIE 3a/IaHUsI BBITIOJIHSIOTCS TUCTAaHIIUOHHO,
Ipyd STOM B3aWMOJICUCTBHE C IpenojaBaTeneM ocymiectBisercs uepes OMOC; neknuu
npoBoaiTcss B 1 um 2 ONOYHBIX AyAUTOPUSIX, MPAKTUUECKUE 3aHATUS B ayauTopusix 8 u 2
kopiycoB KemI'V.

s nuy ¢ Hapyuwenusmu 08ueamenbHblX (QYHKYUl 8ePXHUX KOHEeUHOCmel Ul OMCYmCcmeuem
BEPXHUX KOHeyHocmell Ta0opaTOpHbIE PaOOTHI BBIMOJHSAIOTCSA B IMape ¢ oOydaromuMmcs 0e3
OTPAaHUYEHHBIX BO3MOXKHOCTEN 370POBbS; MTUCHMEHHBIE 3a/1aHUsI BBITIOJIHSIOTCS TUCTAaHIIUOHHO,
MIpY 3TOM B3aUMOJICUCTBUE C MpemnoaBaTeneM ocyuiectpisiercs yepe3 IMOC; sxk3aMeH cnaeTcst
B YCTHOH (opme.

[Ipu HEOOXOIUMOCTH JIUIYy C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI MPEIOCTABISICTCS
JIOTIOTHUTEIIFHOE BPEMSI JUIS BBITIOJIHEHUS 3aJIaHUH U C/Iauu K3aMeHa/, HOo He Ooiee yem Ha 0.5
yaca. CTyICHTBI C OTpaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI CIIAIOT SK3aMEH/3a4eT B OJTHOM
ayIUTOPUU COBMECTHO C HHBIMU OOYYaIOIIMMHCS, €CIM 3TO HE CO3JaeT TPYAHOCTEH st
CTYIEHTOB MpH cJadye 3K3amMeHa/3adera. CTyOEeHTbl C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
37I0POBBsI MOTYT B Mpoliecce OOy4eHHUs M MPOXOXKIEHUS TEKYIIETO M HMTOTOBOTO KOHTPOJIS
MOJIb30BAaThCA ~ TEXHUYECKUMH  CPEJICTBAaMHM, HEOOXOJAMMBIMA HMM B CBS3M C HX
WHIUBUTyAIbHBIMA OCOOCHHOCTSIMH.

JlomyckaeTcsi MpUCYTCTBHE B ayAMTOPUM BO BpeMsl CIaud SK3aMeHa/3a4eTa acCHUCTEHTa W3
yucina pabotHukoB KeMm['Y wiaM nOpHUBICUCHHBIX JIMII, OKAa3bIBAIOIIMX CTYICHTaM C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbsI HEOOXOJIMMYIO TEXHUYECKYIO MOMOIIL C Y4ETOM
WX HWHIUBUAYATBHBIX OCOOCHHOCTEW (3aHATh pabodyee MeECTO, MEPEABHUTaThCs, MPOYUTATH H
0hOpMHTH 3a7aHUE, OOIIATHCS C TPEIOJABATEIIAIMH).

Oco0ble yCIIOBUSI MPEIOCTABISAIOTCS CTYJACHTAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 370POBBS
Ha OCHOBAaHWM 3asBJICHHUS, COJEPXKAIIEr0 CBEICHHUS O HEOOXOJUMOCTH  CO3JIaHHS
COOTBETCTBYIOIINX CIECIIHAIBHBIX YCIOBUH.

Cocrasutens: Anykep H.JI., x.¢-M.H., To1EHT Kadenpsl opraHu4eckod U Qpu3ndecKon
XUMHUH
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