


Annoramus

Hucnummuaa «[IpuGopel W KOMIUIEKCH J1a0OpaTOpHOTO aHAIM3a» BXOAUT B
0o0pa3oBaTeIbHYI0 IPOrPaMMy BEBICIIEr0 OOpa30BaHWS 10 HANPABICHHIO IOJATOTOBKH/
cnenuanbHOCTH  12.03.04 «BHOTEXHHUYECKHE CHCTEMBI M TEXHOJIOTMH» HANpaBJICHHOCTU
«BHOTEXHUYECKHE M MCIUIIMHCKHE alIapaThl U CACTEMBD». JJUCIUILIMHA peanu3yercs Kadeapoit
«Ne24y.

JucnuiuiiHa HarneneHa Ha (POpMHUPOBAHKE Y BBITYCKHAKA CIESTYIONIMX KOMITCTEHIIHIA:

[IK-1 «CnocobHOCTh kK (OPMHpPOBAHHIO TCXHHYCCKHMX TpeOOBaHHII M 3aJaHHil Ha
MPOEKTUPOBAHKUE ¥ KOHCTPYHPOBaHNE OMOTEXHUIECKAX CHCTEM U MEIUIIMHCKUX M3ACITHID»

[IK-2 «CnocoOHOCTh K MOJEIHPOBAHUIO 3JIEMEHTOB U IPOIECCOB OUOIOTMYECKUX U
OMOTEXHMYECKUX CHCTEM, HUX HCCIEAOBaHMIO Ha 0a3e NPOPECCHOHANBHBIX ITAKETOB
aBTOMATHU3HUPOBAHHOTO IIPOCKTHUPOBAHMUSA M CaMOCTOSTEIBHO DPa3pa0OTaHHBIX MPOrPaMMHEIX
HPOLYKTOB»

[IK-3 «CnocoOHOCTE kK aHamM3y, pacueTy, NMPOCKTUPOBAHUIO U KOHCTPYUPOBAHHIO B
COOTBETCTBHH € TEXHUYECKHMM 33JJaHHEM THUIIOBBIX CHCTEM, INpHOOpOB, HeTalieii W Y3JIOB
MEIHUINAHCKAX HU3ICTH U OMOTCXHMYCCKMX CHCTEM HA CXEMOTCXHHUYEGCKOM W JICMCHTHOM
YPOBHSX

Conepxanue AUCHUIUIMHBI OXBaTHIBAET KPYI' BONIPOCOB, CBA3AHHBIX C W3YUYCHHUEM
pruOOpPOB IJis OCHAIEHUUTA00paTOpUii U IPOBENEHUS 1a0OPATOPHOTO aHATH3a

[IpemonaBanne MUCHMIUIMHEI NPEAYCMATPHUBACT CICAYIOMME (POPMBI OpraHHU3alAd
yueOHOro mpoiiecca: JCKI[UH, IPaKTUICCKUE 3aHATH, CAMOCTOSATENLHAs paboTa

IIporpaMMoyi AWMCHOHMILIMHEI IIPEIyCMOTPEHBI CICAYIOIMUE BHABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCOEBAEMOCTH, IPOMEXKYTOUHAA aTTecTanus B hopme AudpepeHIMPOBAHHOTO 3a4eTa.

OOmas TpyZOEMKOCTh OCBOCHHS JUCHHIUIMHEI COCTaBIACT 3 3adeTHHIX eauHuub], 108
9acoB.

S3bIK 00Y4EHHUS N0 AUCIMILINHE «PYCCKUH »



1. TIlepeueHs IIaHUPYEMBIX PE3YIIHTATOB OOYUCHHUS 110 MCIUILIINHE

1.1. Tlenu npemonaBaHus TUCIUILUIAHBI MOMyYE€HHE CTY/IEHTAMH HEOOXOAMMBIX 3HAHWA
B O0lIaCTH aHAIUTHYCCKUX UPUOOPOB IS OCHAIICHHSA JTA0OpPATOPUH U MPOBEICHUS
nmabopaTOpHOTo aHAIM3a

1.2. [ucnunimmHa BXOOUT B COCTaB  dacTH, (OpMHpPYeMOHl  ydJaCTHHKaMU
00pa3oBaTeILHEIX OTHOIICHUM, 00pa30BaTENbHOI IMporpaMMBel BEICHIETO 00pa3oBaHus (Hanee —
OI1 BO).

1.3. TlepedeHp MIaHUPYEMBIX PE3YILTATOB OOYUCHHS MO JUCIUILIAHE, COOTHECEHHBIX C
IUTaHEPYEMBIMH pe3yibTraramu ocBoerus OII BO.

B pesynbrare M3ydeHHS AUCIUILIMHEL 00ydaromuiicst NODKEH o0llafarh CIEAYIOMMMHU
KOMIETEHIIMSMH WA MX JacTsAMH. KoMIeTeHIMy 1 WHANKATOPH UX AOCTHXCHUS IPUBEACHH B

Tabmue 1.

Tabmuna 1 — [lepeyeHbh KOMIOETCHIMIA ¥ HHAMKATOPOB HX JTOCTHXKEHUSA

Kareropus (rpynna) | Kox u HaumenoBanue | Kox m HanMeHOBaHHE MHIUKATOPA JOCTHXKECHUS
KOMIICTCHIIUU KOMIICTCHINH KOMICTCHITNHA
I1K-1.3.1 3HaTh TpeOOBaHUSA K IapaMeTpaM
IIK-1 Cooco6HocTh K P P ’
IPCIBSIBIIEMEIC K pa3pabaTEIBACMEIM
(hOpMHPOBAHUIO
OMOTEXHUYECKUM CHCTEMaM U MEITUIIMHCKUX
TEXITIHCCITX U3JICITASAM C YICTOM XapPaKTEPUCTHUK
TpeboBaHuUi U i paxrep
. OMONIOTHYEeCKUX 0OHEKTOB, H3BECTHBIX
3aJaHuii Ha
IMpodeccronansHuIE SKCIECPUMEHTAIBHEIX U TCOPECTHICCKUX
IPOCKTUPOBAHUE U
KOMIIETEHITNH pE3YNIETaTOB
KOHCTPYMPOBAHHE ITK-1.V.1 yMeTs onpeaensaTs, KOppEeKTUPOBATH
OMOTEXHUIECKUX VL Y™ 1P » KOPPOKTHP
CHCTEM K ¥ 000CHOBEIBATH TEXHUIECKOC 3aJJaHNUC B 9aCTH
MIPOEKTHO-KOHC TOPCKHX XapaKTEPUCTHK
MEIUITAHCKIX p TPYKTOP PaxTep
anenit 6II0KOB U y3710B OMOTEXHUYECKUX CUCTEM U
MEIUOHUHCKHX H3IEITHA
ITIK-2 CnocobHocTh k
MOJIETMPOBAHHIO
3JIEMCHTOB U
OLECCOB [1K-2.3.1 3HaTh NPHUHLMITEI pa3paboTKu
Ip QITOPUTMOB M PCATM3AIMIO MATEMATUICCKHAX U
OMONIOrMYCCKUX U .,
KOMIBIOTEPHBIX MOJENEN 3TIEMEHTOB U
OMOTEXHIUUECKUX
MPOIIECCOB OMOMOTMYECKUX U OMOTCXHUYCCKUX
CHCTEM, UX
HCCIIEA0OBAaHUIO Ha SIETEM
ITpodeccruonansubie 6ase ITK-2.V.1 ymeTs pa3pabaTsiBath,
KOMIIETEHITHH pEaTN30BEIBATE U TPUMEHSATE B
podecCHOHATEHBIX .
AKETOR po(he€CCHOHATEHON ACATEEHOCTH Pa3IMIHBIC
YUCIICHHBIC METOJIBI, B TOM JHUCIIC
aBTOMAaTU3UPOBAHHOTO
peaIr30BaHHEIE B TOTOBEIX OMOMMOTEKaX pH
IIPOCKTHPOBAHUSA U
pCIICHUH 33]1a9 TPOCKTHPOBAHUS
CaMOCTOATEIIEHO
OMOTEXHUYECKUX CUCTEM
pa3paboTaHHBIX
TIPOTPaMMHBIX
IPOAYKTOB
IIK-3 Cnocobnocts k| ITK-3.3.1 3HaTh npuHIMITEL pa3paboToK
aHaIu3y, pacdery, (GYHKIMOHATBHBIX U CTPYKTYPHBIX CXEM
IPOCKTHPOBAHUIO 1 MEIUMAHCKUX U3CTUI 1 OMOTEXHIUYECKUX
IIpodeccuoHaTBHEIE | KOHCTPYMPOBAHUIO B | CHCTEM, OllpeAeNieHus PU3MIECKUX IPHUHIMIIOB
KOMICTCHITUA COOTBETCTBHUH C JICHCTBHS YCTPOICTB B COOTBETCTBHH C
TEXHUYECKUM TEXHUYECKMMH TpeOOBaHUAMU C
3aJaHEM THIIOBBIX HCIOIB30BAHAEM TCOPETHICCKUX METONOB M
CHCTEM, IpHOOPOB, IPOrPaMMHBIX Cp




JleTaneu u y3ioB
MEIUITUHCKUX
W3JeIui
OHOTEXHUIECKUX
CHCTEM Ha
CXEMOTECXHHIECCKOM H
SNIEMEHTHOM YPOBHSIX,

I1K-3.V.1 ymers pa3pabaThBaTh IPOEKTHO-
KOHCTPYKTOPCKYIO U TEXHUYECKYIO
JIOKYMEHTAIIMIO Ha BCEX JTalax XHU3HECHHOTO
IUKJIa MEAUIUHCKIX U3ACIUH U
OMOTEXHUIECKUX CHCTEM, Y3JIOB U JICTAJICH B
COOTBETCTBUH C TPEOOBAHUAMH TEXHUICCKOTO
3aJJaHus, CTAHJAPTOB Ka4eCTBA, HAJIEKHOCTH,

B TOM 49HCIIE C 6eson

HCII0JIB30Ba

2. Mecro quctuiuiuHE B cTpykType Ol

Jucnurmmaa MoXxeT 6a3upoBaThCs HAa 3HAHUSX, paHee NpUOOPETEHHBIX 00YIarOIUMUCS
[PH U3YYCHUH CICTYIONIHX JUCIIUATLINH:

- BHOTEXHUYECKHE CUCTEMBI ¥ TEXHOJIOTHH

- aHATUTUICCKUC U DKOIIOTHICCKUEC PHOOPEHI

3HaHUA, MONYYEHHBIE IPH HM3yYEHHWH MaTepHana JaHHOW AWUCIMILTMHBIL, UMEIT Kak
CaMOCTOSATEIILHOE 3HAYCHUE, TAK U MOTYT HCIIOJIB30BATHCSA IPU U3YyICHHUH JAPYTUX JACIUILINH:

- yIIpaBJeHHe Ka4eCTBOM MEIUIUHCKOM TOMOIIH

3. OOBeM u TPyIOEMKOCTh JTUCITUTUTHHBI
Hannbie 06 obmemM 00beME AUCIUILUIMHBI, TPYAOSMKOCTH OTACIBHBEIX BHIIOB Yy4eOHOM
paboThI o AUCIUILIHHE (M pacupeAeicHHe 3T0M TPYJOEMKOCTH II0 CEMECTPaM) IpEACTaBICHEI B
Tabmue 2.

Tabmuma 2 — O6beM U TPYAOEMKOCTh AUCITUIUIUHEI

TpynoeMKoCTh 11O

Bun yae6Hoit paboTh Bcero cEMeCTpaM
Nob
1 2 3

Obwan mpyooemKkocmsp oucCyunIuHbL, 3/ 108 3/ 108
3E/ (9ac)
AyOumopHnuie 3anamusn, BCETo Jac. 34 34
B TOM YHCIIC:

nexiu (J1), (gac) 17 17

?paI;aneCKne/ceMnHapcxne saratus  (I13), 17 17

qac

naboparopusie pabotst (JIP), (vac)

KypcoBoii npoekT (paborta) (KII, KP), (wac)

JK3aMeH, (Jac)

Camocmoamenwvnas paboma, Bcero (dac) 74 74

Buo npomescymounoii ammecmayuu: 3ader, Tindd
mapd. 3ager, sk3ameH (3auer, udd. 3aq, ’
DK, **) 3auq.

Hudo. 3aq.

EX]
IlpuMedanue: xaHAWAATCKHUI SK3aMEH

4. CopepxaHue OUCITUILITNHBI
4.1. PacnpeaeneHue TPyIOEMKOCTH JUCIUILUIMHEI [10 pa3/ieiaM U BUJaM 3aHATHIA.
Paznenpl, TeMBI TUCHMILTMHEL U UX TPYAOEMKOCTh IIPUBENEHEI B Tabnuie 3.

Tabmmna 3 — Paznensl, TeMbl QUCHUILINHEL, UX TPYXOSMKOCTb

JIP
(qac)

KII
(gac)

CpC
(gac)

Jlexmuu
(gac)

I3 (C3)

Pasnensl, TeMBI AUCIMIUIMHEL
JCIIBL, auc (gac)




Cemectp

Paspen 1. JIabopaTopHEIE CITykOBI
Tema 1.1. Opranu3anus 1a00paTOPHBIX

HCCIENIOBaHUN B MEHUIIMHCKUX ¥ SKOJOTHUECKUX 5 5 24

CHCTCMax

Tema 1.2. BcmomorarensHoe 000py/IoBaHNie

Paznen 2. TpeGoBaHMs, KOTOPEIC TPEABIBIAIOTCS
K METO/IaM aHAJIUTUICCKUX UCCIICIOBaHUI

Tema 2.1. TexHomorudeckuii mpouecc 6 6 24

T1a00paTOPHOTO MCCIICOBAHUS
Tewma 2.2. HopMaTUBHBIE JOKYMEHTHI

Pazzen 3. AHAIUTHYECKHE U DKOJIOTHICCKUE
nmabopaTopHbie IPHOOPEI

Tewma 3.1. AranmuTHdecKas anmaparypa 6 6 26

Tema 3.2. Annaparypa crenuaibHOTro

Ha3HAYCHUSA

HUroro B cemectpe: 17 17 74
Hroro 17 17 0 0 74

4.2. ConepxaHue pa3IeiIoB U TEM JIGKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3elioB U TEM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Tabute 4.

Ta6J1p1ua 4-— ConepxcaHne Ppa3aciioB H TEM JICKINOHHOI'O ITHKJIa

Howmep paspena

HasBanue u cogepxaHue pa3ielioB H TEM JEKIMOHHBIX 3aHATHHA

1

JlaGopaTopHEIE CITyKOBI

Tema 1.1. Opranuzanus 1a60paTOPHBIX HCCIICTOBAHMIA B
MEIUIMHCKIX U SKOJIOTHICCKUX CHCTEMaxX

Meromsl anamu3a.O0beKTH 1a00paTOPHBIX MCCIACIOBAHUIA.
Buonorudeckuit marepuan. buonorudeckas mpoda. IIpoOsr
BHYTPEHHEH Cpelbl opraHu3Ma. XapakTepHCTHKA IIPo0
okpyxatonieii cpeasr. Kimaccudukarnus nadopaTopHOi TEXHHUKH.
IIpuOGopsl M anmapaTsl A1 KOJIHYECTBEHHOTO ONpeAelICHUS
Pa3IMYHEIX KOMIIOHEHTOB OHOJIOTHIECKUX IIPOO.

Tema 1.2. BcmomorarensHoe 000pyI0BaHue
BcnomorarensHoe 000py10BaHHE ITPH IPOBEACHIH
1abopaTOpHBIX paboT TPaAWIIMOHHBIMU METOAAMH U
CpeACTBaMH, KOTOPBIE CBA3aHBI C BEIIOTHEHUEM LIEIOTO pAaa
TEXHOJIOTHIECKHX ONepanuii, XxpaHeHHe 6H0JI0IMIECKOro
Marepuaia, J03UpOoBaHKE IPOO U peakTHBOB, IICPEMEIIUBaHNE,
uHKyOaIms uim repMocratupoBanue. Jlo3aropsl xugkocTen
aBTOMAaTUYECKHE U [T0JyaBTOMaTHIECKHE, KOMILUIEKTHI
KalleIbHUI] CO IITAaTUBOM, JUIIIOTOPHEI AJIS pa3BEICHUS KPOBH,
MHOTOKaHaJIbHbIE ITMIIETKH, MAKPOIIUITETKH, MHKPO03aTOPEI,
II0JIyaBTOMATEI AJIs pO3JIMBa IIMTATENBHBIX Cpesl, 0aHu BOISHEIE,
BEChl aHATMTHYECKHE, Pa3HOBECH, BAKYyMHas CyIIMIIKa,
NEHTpU(YTH, TEPMOCTATHI, XOJOIMIEHUKH, TEPMOMETPHI U JIp.

TpeboBauwus, KOTOPEIE MIPEABABIAIOTCS K METOIaM
aHAJTUTUYECKUX UCCIIETOBAHMMA

Tema 2.1. TexHOMOrHYECKUH NpOLIECC Ta00PaTOPHOTO
HCCIIEIOBAHUS




I'pynmnt onepanmit u npeobpazoBanuii 1abopaTopHOro
HCCIICIOBaHUSA. TEeXHOIOrHIECKHUH IIPOIIecC 1a00paTOPHOro
aHanu3a. TeXHONOTrHYecKas CXeMa BBIIOJTHEHUS UCCIEAOBAHNS.
Mertponoruaeckoe odecnedeHne 1a60paTOPHBIX UCCIECAOBAHUN

Tema 2.2. HopMaTHBHBIE JOKYMEHTHI

ITpuxaza M3 P® «O cocTosHUHN U Mepax 110
COBEPIICHCTBOBAHHUIO JIAOOPATOPHOTO 00ECIEUCHUS
TUarHOCTHKYU U JIEUCHHS MAIUEHTOB B YIPEXKICHUAX
3apaBooxpancHusa PO». EnxnHasg cuctemMa KOHCTPYKTOPCKOH
nokymernrtanuu (ECKJI). Enunas cucrema nmporpaMMHO#i
noxymenranuu (ECIIT). Hopmamu Benomcts. TpeboBanus
Munsapasa PO k maTrepuanaM, IpUMEHAEMbIM B MEJULIMHE.

JlaboparopHbie NpuOOPEI ¥ KOMIUIEKCHI

Tema 3.1. Ananutrdeckas annapaTrypa

Amnanuzaropsl 6Monpod: GpU3NKO-MEXaHWIECKUE, PU3UKO-
XMMHYECKUE U aTOMHO-(pH3HYECKHe. ATIIIapaTHBIE METOMBI
MMMYHOJIOTHYECKHX HCCIIEAOBaHUM. ATIapaTypa o01mero
Ha3Ha4YeHUs, UCTIONIb3yeMas TIPH Pa3IHIHbIX BHIAX
HCCIICIOBAHMS: CIIEKTPOGOTOMETPEI, POTOIICKTPOKOIOPHMETPHL,
JCHCUTOMETPHI, XpoMaTorpadsl, PIryopruMeTpEI, OISIPUMETPHI,
pedpakTOMETpEI, MUKPOCKOIEI. ABTOMAaTH3HPOBAHHEIE TPHOOPEI
U CPEeZICTBA JUI1 FeMaTOJIOTHIECKUX X OMOXUMIYECKUX
UCCIICIOBaHMIA, aHAIIN3a MOYH, MUKPOOHOIOTHIECKIX
HCCIICIOBaHUH. YHUBEpCAIbHBIE OHOXMMUYECKHIE aHATN3aTOPEI
Tema 3.2. Annaparypa cuenuaibHOro Ha3Ha4eHUs

Arnmaparypa A1 TeMaTOIOTHIECKAX UCCICIOBaHUHA
(uccirenoBaHme KJIETOK KPOBH M MX MATOIOTHIECKUX
W3MCHEHWIA): JUISL OIIPECTICHUS YPOBHS reMorioouna —
reMOMETp, FeMOTTIOOMHOMETp; [UIA aHalIu3a GOPMEHHBIX
3JIEMEHTOB KPOBH - TEMOITUTOMETP, IUTOQIIOOPUMETD; JUIS
aHanM3a GU3NIECKUX IapaMeTPOB KPOBH — FeMOBU3KO3UMETP,
CO3-Merp; I KOAryJIOTHIECKMX UCCIICAOBAaHUM
(uccrenoBaHUE CBEPTHIBAIONIEH CHCTEMBI KPOBH) IPUMEHAIOTCS:
Koaryiorpag, KoaryioMerp, TpomM-6orpad, rpombomerp,
arperomerp; Ui KOMIUIEKCHBIX aHAJTM30B KPOBH —
reMOaHATU3aTOPEI.

Ammaparypa a1 THTOIOTHIECKUX UCCICIOBaHUH
(uccmenoBaHUE KJIETOK M UX HATOJIOTHYECKUX U3MCHEHUIA B
cocko0ax, CMEIBaxX, OGHOXKHUIKOCTAX, KPOME KPOBH) IIPUMEHSIOTCS
IUTOMETPHI WM aBTOMAaru3upoOBaHbIC YCTPOKUCTBA IS
ITUTONIOTHYECKOM MarHOCTHKHY;

ArmmapaTypa 11 OMOXUMHIECKUX UCCIIEI0BaHui (onpeiencHue
OpraHMYeCKUX W HEOpraHMIECKUX XMMUIECKUX BEIECTB:
cybcTpaToB, MeTaboINTOB, (PEpMEHTOB OMOXUMUIECKHUX
IPOLIECCOB B KPOBH M APYTHXOHOKHIKOCTIX YEIOBEKA;
ArmapaTypa it MUKpOOHOJIOTHIECKUX HCCIICIOBAHUI
(uccrenoBaHHEe MEKPOOPTaHU3MOB B OMOXXUAKOCTAX 9EIOBEKa);
Armmaparypa JUis IMMYHOJIOTHIECKUX UCCIICIOBaHMI
(onpenenenne MUMMYHHBIX (JaKTOpPOB: KIETOYHbIE Y TKAaHEBbIE
aQHTHUICHEI, AHTUTENA, IUTOKUHEL, MaKpodaru u psz APyrux).




4.3. TlpaxTHueckue (CEMHUHAPCKHUE) 3aHATUS

TeMBI MPakTHYECKUX 3aHATHH M UX TPYAOEMKOCTh IPHUBEACHBI B Tabmuue 5.

Tabmuna 5 — [IpakTUdyecKue 3aHATHA U UX TPYJIOEMKOCTh
Tabmmma 4 — IpakTrdecKue 3aHATUS B MX TPYAOSMKOCTb

Ne
. DopMeI aKTHIECKuX |Tpymoem aszena
e TeMbI TpakTHYECKUX 3aHATHIH 3 aHI:ITHﬁ P K(I))gé, (aac) Enclimn-
JIVHBI
Cemectp 7
TpebGoBanus, KOTOpBIE IPETBABIAIOTCS K Pemenne 2 2
MeTO/IaM T1a00PaTOPHBIX AHAIUTHYECKUX H | IPAKTHIECKUX 3a{aHuiH
SKOJIOTHYECKHX HCCIICOOBAHUNA
Merponornaeckoe odecnedcHue Pemenne CUTyalMOHHBIX 4 2
1ab0paTopHBIX MCCIEeNOBAaHUM Rajgaqd
Meroasl anHanmsa. Bansarus no 6 3
PagronMMyHOXMMHYECKHE, MOETUPOBAHUIO
HMMYHO(EPMEHTHEIE, pEATbHBIX YCIOBUMA
HMMYHOGQITIOOPECIICHTHBIE,
HMMMYHOJIFOMUHECIIEHTHEIE METOIBI
aHam3a. Metoagr! u3ydeHus 6uocybcTpaToB
AHanuTHYECKHE U IKOJIOTHIECKIE 3aHaTus no 5 3
nabopaTopHbie TpUOOPHL. MOJIEIHPOBAaHHUIO
ABTOMaTH3MpOBaHHEIE IPHUOOPHI U CPEACTBA | pEalIbHBIX YCIOBHM
IUIS TEMATONOTMIECKUX M OMOXMMHYECKUX
HCCIICIOBaHUH, aHAIA3a MOYM,
MUKpPOOHOIOTMYECKUX UCCIECIOBaHUH.
YHuBepcalbHbIe 6MOXHUMUYECKHE
aHaJIM3aTOPHI
Bceero: 17
4.4. JlaGopaTOpHBIC 3aHATHSA
Tems! 1a60paTOPHBIX 3aHATHI U MX TPYJOEMKOCTh IPUBEIEHHI B TabmuIle 6.
Tabmmna 6 — JlabopaTOpHbIE 3aHATUS U MX TPYAOSMKOCTh
No
IJJQ HammenoBanue 1abopaTopHBIX paboT Tpynoemxocts, | pasaena
1 (gac) JACITAT
JIVHEI

VY4eOHEIM IIJIaHOM HE IPETYCMOTPEHO

Bcero

4.5. KypcoBoe npoekTupoBaHue/ BHIIOTHEHHE KYPCOBOM pabOTHI

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

4.6. CamocroaTenbHas paboTa 00yJaromuxcsa
Bupsl camocToATENbHOM pabOTH H €€ TPYIOEMKOCTh IIPUBEAEHBI B Tabmmme 7.










10.2. B kauecTBE KpHUTEPUEB OLEHKH YPOBHI CGOPMHPOBAHHOCTH (OCBOCHHUSA)
KOMIIETEHIMI 00yJaromuMucs npuMeHsercss S-0ajpHas IKana OLEeHKH CHOpMHUPOBAHHOCTH
KOMITETCHITNH, KOTOpas mpuBeAcHa B Tabmune 14. B TedeHne cemMecTpa MOXKET HUCIOIB30BATHCH
100-6annpHas  mKana  MOAYIHHO-DEMTHHIOBOM  CHCTEMBI  YHHBEPCUTETa, IIpaBIIIa
HCHOJB30BaHUSA KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMAaTWBHEIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS COOPMHPOBAHHOCTH KOMITCTEHIIAH

O1eHKa KOMIIETEHITHH

[ —— XapakTeprcTiKa c(hOpMHPOBAHHBIX KOMITICTCHITMIA

— oby4aromuiicss TirybOKO M BCECTOPOHHE YCBOWJI IPOrpaMMHEIH
MaTepuai;

— YBEPEHHO, JIOTUYHO, I0CIIEA0BATEIBHO ¥ TPAMOTHO €0 U3J1araer;

— ONWpasiCh Ha 3HAaHWSI OCHOBHOH M JIONOIHHMTEILHOM JIMTEPATYPHI,
TECHO IIPUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJOXKEHHS C IPAKTHIECKON
JIeATETBbHOCTBIO HAIIPABIICHHUS;

— yMen0 000CHOBBIBAET H apryMEHTHPYET BEIABUTaEMBIE UM HJIEH;

— JieaeT BEIBOABI  0000IIeHMs;

— cBOOO/IHO BIIaJIEET CUCTEMOM CIIENUATM3NPOBAHHBIX OHATHH.

«OTJIHIHO»
<(GAYTCHO»

— o0yyJaronuiicss TREpIO YCBOMJ IPOTPaAMMHEIH MaTepHall, T[PaMOTHO H
IO CyOeCTBY W3NIaraeT ero, ONUpPasiCh Ha 3HAHUSA OCHOBHOM
JUTEPaTyPHI,

— HE JOITyCKAET CYIIECTBEHHEIX HETOYHOCTEH;

— YBA3KIBACT YCBOCHHBIC 3HAHHSA C TPAKTHYCCKON JIEATCIHHOCTHIO
HanpaBJICHUS,

— apryMCHTHPYET HAyYHEIC IIOJIOKCHUS;

— JIeJIaeT BBIBOAEI M 0000IIEHHS;

— BIQJCET CHCTEMOM CIICIIHATM3UPOBAHHBIX MOHATHIA.

XOpOoIIO»
(GAYTCHO»

— ofy4aromuiicss yCBOMII TOJIBKO OCHOBHOM IpOrpaMMHEIN MaTepuall,
[0 CYIIECTBY HM3JIaraeT €ro, ONHpascCh HAa 3HAHUA TOJEKO OCHOBHOM
JTUTEPaTypHl;

— JIomycKaeT HEeCYIIECTBEHHBIC OMUOKYA U HETOUHOCTH,

— UCIBITBIBACT 3aTPYQHEHUS B IMPAKTHICCKOM IMPUMCHCHHUM 3HAHWIA
HaIlpaBJICHNUS;

— c1abo apryMeHTHpPYET HaydHBIE ITOJIOKECHHS,

— 3aTpyAHAeTCS B POPMYIHPOBAHHH BHIBOJOB U 0000IIEHHI;

— JACTUYHO BIAJCET CUCTEMON CICIIMAIM3MPOBAHHBIX TOHSITHIA.

«YZIOBIIETBOPUTEIIHHO»
<«GaqTCHO»

— oOygaromuiics He YCBOWJI 3HAYUTENHHOM YacTH IPOrPaMMHOTO
MaTepHana;

— IOMYCKaeT  CYNMECTBEHHblE OMMOKM W  HETOYHOCTH TP
paccMoTpeHuH po6ireM B KOHKPETHOM HaIPaBICHUY;

— MCIIBITHIBACT TPYAHOCTH B IPAKTHIECKOM IPUMEHECHUH 3HAHUM;

— HE MOXET apryMEHTUPOBATh HAYYHEIE TONOXKEHNS;

— He HOPMYIUPYET BEIBOJIOB M 0000IICHMIA.

«ECYIOBICTBOPHTENHEHOY
«@Eg 3a9TCHO»

10.3. TumoBsie KOHTPONbLHBIE 33JaHKS WY HHBIE MATCPHAIEI.
Bomnpocs! (3agaun) 11 sK3aMeHa IpeIcTaBlIeHE! B Tabmuie 15.

Tabmuna 15 — Bonpocs! (3a1a4u) ais 3x3aMeHa

Ne i/ Ilepegens BonpocoB (3a/1aq) AJIg SK3aMEHa

Y4eOHBIM ILIaHOM He MIPEIYCMOTPEHO

Bompoch (3agaun) g 3adeta / qudd. 3aueTa npeacrapieHsl B Tabmuie 16.
Tabmuna 16 — Bompocs! (3agaun) ais 3adera / qudd. 3agera

Ne n/n Ilepeuens BonpocoB (3a1a4) ans 3adera / aqudd. 3adera

Ne/m | [lepeuens BonpocoB (3a1a4) s 1 epeHITNPOBAHHOTO 3a9€Ta

1 ITprHIMITEL paboTH IPUOOPOB M KOMILIEKCOB HCIIONIBL3YEMBIX 11 1a00paTOpHOTO




aHaJIn3a

2 Opranusanys 1a60paToOpHON CITyKOBI

3 ITpyHIMDBI TEXHMYECKOTO OCHANIECHHUS CPEACTBAMH JIaOOpaTOPHOTo aHAIM3a

4 TexHOTOrMIecKre CXEMbI IKCIIEPHMEHTOB

5 ITocTpoenue HHGOPMATMOHHO-CTPYKTYPHBIX MOJIENIEH TEXHONOTMIECKON
IPOLECAYPHI 1a00OPaTOPHOTO aHATIM3a

6 Cucrema sxonorugeckoro konTpois.Ilonyaenue nepBudHoi HHGOpPMAIIUHE O
CoJiepXKaHHWY BPEIHBIX BEIIECTB B OKpYXaroleii cpene

7 [Tomygenne BTOpraHO# HHGOpManuu 06 3¢ (HEKTUBHOCTH MPOBEICHHBIX
MEPOIIPHUSITHI

8 Du3nKO-MeXaHNIECCKUE aHAIH3ATOPbI 6Honpo6

9 doromerprueckue 1ab0paTOPHBIC aHAIU3ATOPHI

10 CobmogeHre HOPMaTUBOB Ka4eCTBa OKPYXKAIOIICH IPUPOAHOM CpeIb

11 O06s13aTenbHbII TEpeUCHb KOHTPOIMPYEMBIX BEIIECTB B TOPOJIE

12 IlepedeHp BpeHBIX BELIECTB, MOAJIEKAIMX KOHTPOIIIO ITPU U3MEHEHUH JaHHBIX
WHBCHTapU3aLMY IPOMBIIUICHHEIX BEIOPOCOB

13 ®usugecKre METO/Ibl, MCIIOIB3YEMEIX IS HCCICIOBAHUS CTPOCHHUS BEIIECTBA U
OTIpEIENIEHHUs €T0 MacCOBOM JOJIH

14 SnepHsle 1abopaTOPHBIC aHAIU3ATOPHI

15 OnexTpodopeTHUECKUe aHATH3ATOPHI

16 OIEKTPOXUMHIECKHE aHATU3ATOPHI

17 CruexrpodoToMeTpus

18 XapakTepHbIe 001aCTH IICKTPOMAarHUTHOT'O CIEKTPA B CHEKTPO(OTOMETpHHI

19 PaguocnekTpockonus

20 OCHOBHEIE 31IEMEHTHI I HaOMOAEHUS CIEKTPOB IOTIOMIECHUS IPH MFOOBIX JITMHAX
BOJIH

21 CBs135 MEXTy ITOTJIOMAOIIEH CIIOCOOHOCTBIO U KOHIIEHTpaIMEH IOTIIOIAI0IIEro
BEIIECTBA B pacTBOPE

22 DOTOINEKTPOKOIOPUMETPEL

23 OnyopumMeTphl

24 JleHCHTOMETDHI,

25 Xpomarorpads

26 [lonspumeTpsl

27 PedpaxTomeTpsl

28 ABTOMAaTH3UPOBaHHBIE NPHUOOPHI M CPEACTBA AT TEMATONIOTHIECKHUX HCCIIEIOBAaHUH,

29 ABTOMaTH3MpOBaHHBIE NPHUOOPHI M CpeACTBa A OMOXMMHYECKUX MCCICNOBAaHUM,

30 Anmaparypa s HATOJIOTHYECKUX UCCIICTOBAHUM

31 Amnmaparypa 1711 MUKpOOHOJIOTHIECKHX HCCIISIOBAHMMA

32 I'emaronoruueckye aHaIM3aTOPHI

Ilepewenp TeM Ui KypcOBOTO TIPOEKTHPOBAHHSA/BBIONHEHUs KypCcOBOH pabOTHI

IpeJICTaBICHEI B Tabmuie 17.
Tabnuma 17 — IlepedeHs TeM A KYpCOBOTO MMPOEKTHPOBAHHS/BBITOTHEHUS KYpCOBOi paboThI

Ne o/

ITpumepHEI IEpeYeHb TEM JUIS KYPCOBOTO IPOCKTHPOBAHKUS/BEITIOTHCHUS
KYpCOBO# paboThI

Y4eOHBIM IUIAHOM HE TIPETYCMOTPEHO

Bompocel s IPOBEACHHUS NPOMEXKYTOUHOM arTecTallil B BHJE TECTUPOBAHUSA

mpeacTaBieHbl B Tabmine 18.

Tabmuna 18 — IIpuMepHBIii IepeYeHb BOPOCOB IS TECTOB




Ne n/m IIprMepHBI TepedeHb BOIPOCOB JUIsl TECTOB

ITepedens TeM KOHTPOIBHBIX Pa0OT IO JUCOHIUIMHE OOYJarOmuUXCs 3a09HON (POpMEI
o0ydeHus, mpeacTraBiaeHs! B Tabmute 19.

Tabmuma 19 — [lepedeHs KOHTPOIBHEIX paboT

No n/m IlepeueHb KOHTPOIBHEIX PaboT

He npegycmoTpeHo

10.4. Metonudaeckue MaTepHabl, OIpeeIAIonIne MMpOLEaypHI OIICHUBAaHNA
HWHMKAaTOPOB, XapaKTEpPU3YIOIMUX OJTambkl (HOpMHUpPOBaHUS KOMIIETCHIIMM, COICpKATCA B
JOKAJTBHRIX HOPMATHBHBIX akTax [VYAII, permamMeHTHpyIOmUX MOPSAOK H IPOLEeaypy
MIPOBEJICHHUS TEKYNIEro KOHTPOJIS YCIIEBAEMOCTH U ITPOMEKYTOUYHOM aTTeCTaluy 00ydarommxcs
I'VAIL

11. Meroauueckue yKazaHHUA 1A 00yJaIONIMXCs IT0 OCBOEHHIO TUCIIUIUIMHBI

11.1. Meronudeckue yKa3aHHs i OOyYarOMXCS IO OCBOEHHIO JIEKIIHOHHOTO
MaTepuana.

OCHOBHOE Ha3HAYCHHUE JICKIHOHHOTO MaTepHalia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
nIyOOKOe€ M SICHOC M3IIOKEHHWE ydieOHOro Marepuaia. HasHaueHME COBPEMCEHHOH JICKIMH B
paMKax JUCITUIUIMHEL HE B TOM, YTOOBI MOJNY9UTh BCIO MH(POPMAIHIO IO TEME, a B OCBOCHHUHU
(yHIaMCHTANBHBIX TpPOOJAEM TUCIMIUIMHEIL, METOJOB HAYYHOTO I[TO3HAHHMA, HOBCHIIMX
JIOCTIDKEHUH HaydHOU Mbiciid. B yueOHOM mpoIriecce JIEKIUs BBIMONHAECT METOAOIOTHIECCKYIO,
OpPraHU3AMMOHHYI0 U WHGOPMAUMOHHYIO (YHKIMHU. JIeKIus pacKphIBacT MOHATHHHBIN ammapar
KOHKpPETHOM 00jacTu 3HaHUSA, €€ HpOOJIEMBI, JacT NENLHOE IPEICTaBICHUE O IUCIUILIMHE,
MIOKA3bIBACT B3aUMOCBS3b C JPYIrUMU JUCIUAIUIMHAMH.

ILnaHMpyeMble pe3yabTaThl IPH OCBOSHUH 00yJalonMMuCs JIEKIIMOHHOTO MaTepuana:

— [OJIY4YCHUE COBPEMCHHBIX, ICJIOCTHRIX, B3aMMOCBA3aHHEIX 3HAHWM, YPOBCHB
KOTOPBIX OIpeesAeTCs LEIECBOM YCTAaHOBKOM K KaXXKI0H KOHKPETHOU TEME;

— IOJYYCHHUE ONMBITA TBOPUCCKOH pabOTEI COBMECTHO C IIPEIO/IaBATEIIEM;

— pa3BuUTHE MPOPECCHUOHANIBLHO-IENOBEIX KAauecTB, JIOOBH K NOpeaAMEeTy U
CaMOCTOSTEIIBHOTO TBOPYCCKOTO MBIIIIIICHHUS.

— MOsBJIEHHE HEOOXOIMMOro UHTEpeca, He0OOXOAUMOTO I CAMOCTOSTENLHOM PaboTHI;

— TONydeHWEe 3HAHUA O COBPEMEHHOM YpOBHE pPAa3BUTHS HAYKHM U TEXHUKH U O
MPOTHO3€E UX pa3BUTHSA Ha OJIMKalIme roasl;

— HAYYATBCA METOOMYCCKH oOpabarbiBaTh MaTepuan (BBIACIATH TIABHBIC MBICTH H
MOJIOXKEHUS, TMPUXOAUTH K KOHKPETHRIM BHIBOJaM, IIOBTOPATP HX B  Pa3IMIHBIX
opmynupoBkax);

— TOJY4CHHE TOYHOTO NOHUMaHHs BCEX HEOOXOAUMBIX TEPMHHOB U TTOHSATHIA.

JleKiMOHHEI MaTepUall MOXET CONPOBOXIATHCA JCMOHCTpaliedl ClIaloB H
WCIONBb30BaHUEM Da3aTOYHOI'O MaTepuallia IIPH IIPOBEACHWH KOPOTKMX IHUCKyccHii 00
0COOCHHOCTSIX MPUMEHEHUS OTACITBHBIX TEMATHK 10 AUCIUILINHE.

CrpykTypa IpeAocTaBIeHHS JTeKIIMOHHOT0 MaTepHana:

— JIEMOHCTpAaLHs CIIaiI0B ;

— MPEAOCTABICHUE Pa31aTOYHOrO MaTepraia ;

11.2. MeroaudecKkue yKa3aHHA A1 OOYJAIOMMXCA IO IPOXOXKICHHIO IMPAKTUIECKHX
3aHATHHA

IIpakTHdeckoe 3aHATHE SABIAETCA OOHOH M3 OCHOBHHIX (POPM OpraHH3aliu y4eOHOIo
IpoIIecca, 3aKITI0YA0NIAsICS B BBITONHECHNH 00YJIaONMMHUCS ITOX PYKOBOICTBOM IIPEIIONABATEIIS




KOMIIeKca Y4€OHBIX 3aJaHuil C LENbI0 YCBOEHHS HAayJHO-TCOPETUYECKMX OCHOB Yy4eOHOM
JUCIMIUIMHEL, TPUOOPETEHNsT YMEHUI 1 HABBIKOB, OIBITA TBOPYECKOH AEATENHHOCTH.

Iempio MPaKTHIECKOTO 3aHATHUS A 00yJarOmEerocs ABIACTCS IPUBUTHE 00ydJaromumMest
YMEHHUY 1 HaBHIKOB ITPAKTUYECKOMN IEATENLHOCTH 110 U3y9aeMOH JUCIHTUINHE.

[Tnarmpyemeie pe3ynbTaThl IPU OCBOCHUH 00yJafOMIMMCS IIPAKTHICCKUX 3aHATHH:

— 3aKpeIUICHHE, yIyOleHHWe, pacllMpeHHE U JeTanu3alys 3HaHWM NpU PEUICHHUU
KOHKPETHBIX 3a]1a4;

— pa3sBUTHE I[I03HABATENBHEIX CIOCOOHOCTEH, CaMOCTOATENHHOCTH  MBIILICHUS,
TBOPYECKOH aKTUBHOCTH;

— OBIAQJ€HHE HOBHIMM METOJAMH M METOAWKAMH H3Y4EHHS KOHKPETHOW Yy4eOHOI
JMCIIATIINHEL,

— BBIpabOTKa CIIOCOOHOCTHM JIOTMYECKOTO OCMBICICHUS IIOIYYECHHBIX 3HAHWM UL
BBIIIOJTHCHUS 33 IaHHI;

— ofecreueHne panMOHATLHOTO COYETAHMS KONJIEKTHBHOW M MHIWBHIYaJIbHOH (HopM
O0yJeHHUs.

TpeboBaHus K MPOBEICHUIO TPAKTHYECKUX 3aHATHH

[IpakTiaeckue 3aHATHA JODKHEL OBITH BEHINONHEHHEI B IIOCTABICHHBIE CPOKH JUISA

OCYIIECTBIIEHHS IPOMEXYTOYHON aTTeCTallH

11.3. Meroaudeckue yka3aHus JUIs 00YJaIOMMUXCA 110 IPOXOXKACHUIO CaMOCTOATEIEHON
paboTHI

B xo0j1¢ BBIIONHEHWA CaMOCTOATENHHOM paboTHI, 00yJaromuiics BEIIONHACT paboTy 1o
33[JaHAI0 W INPH METOAWIECKOM PYKOBOJACTBE IPETOAABATENS, HO O€3 €ro HemocpeJCTBEHHOTO
ydacTusl.

Hns ofygarommxca mo 3aouHOi (opme 00yd4eHHS, caMOCTOATENhHas paboTra MOXeET
BKJIIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporecce BRIIOTHEHUS CaMOCTOSTEIHHONU paboThl, y oOydatomerocs popmupyercs
nenecoobpasHoe MmIaHupoBaHue pabodero BpeMeHH, KOTOPOE MO3BOJILET MM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOCHMM M CHCTEMAaTH3aliM IpHoOpeTacMbIX 3HaHWM, 00ecreduBacT BBICOKMM
YPOBEHb YCHEBaEMOCTH B mepuol OOydeHHs, MOMOraeT IONYyYHTh HABBHIKM IIOBBINICHHUS
PO EeCCHOHAIEHOTO YPOBHSL.

MeronuueckuMH ~ MaTepuallaM{, HalpaBIfIONIMMH  CaMOCTOATENbHYIO  paboTy
00yJarOMMX CASABIAIOTCS:

— y4eOHO-MeTOJUYECKU MaTeprall 10 JUCIUILINHE;

— METOAWYECKHE YKa3aHWS IO BHITOJHEHHIO KOHTPOJNBHEIX pPaboT (s oOydarommxcs
0 3a04HOi popMe 0OyueHus).

11.4. Meropudeckue yKazaHusS i OOyJarOmMXCS IO TPOXOXKACHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCIEBaEMOCTH IIpeyCMaTpUBaeT KOHTpPOIb KadyecTBa 3HaHUM
00y4aronmxcs, OCyIMIECTBIIEMOTO B TEYEHHE CEMECTPa C IENBI0 OICHUBAHUA XOJa OCBOCHHUS
JUCIIUTIIIHEL.

11.5. Meroaudeckue ykazaHus JUIsl 00ydJalOMMXCs IO IMPOXOXKACHUIO IIPOMEXYTOYHORM
aTTecTaIuH.

IMpomexyrounas  arrectamuss  OOyJarOmUXCS ~ IPEIyCMAaTPUBAacT  OICHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENbHBIX Pe3yapTaToB 00ydeHns no aucruiuiHe. OHa BKIIOYAeT B
cebs:

— muddepeHIpoBaHHbI 3adeT — 5T0 (opMa OLEHKH 3HAaHWUN, IOIYyYEHHBIX
o0yJarommMcs IpU U3y4eHUH JUCIUILIMHEL, IPH BHIIOJTHEHNH KypCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HayIHO-HUCCICAOBATENBCKUX PabOT M MPOXOKACHUH IMPAKTHK C ATTCCTAIIMOHHON OICHKOH
COTIIMYHOY, «XOPOIIO», «yTOBIECTBOPUTEIHLHOY, «HEYNOBIECTBOPUTEIHLHOY.



JIuct BHECEHHS N3MEHEHUH B pabodyio IporpaMMy AMCIUILIMHEL
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