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1. MecTo nucuMnanHbI (MOAYJIsA) B CTPYKTYpe OCHOBHOM NpodeccHoHATbHOMI
oOpa3oBartesbHOI nmporpammel (OITOIT)

HuctummuHa  «MHKpOOHOIOTHYecKass AKOOMOTEXHOJIOTHS" OTHOCHUTCS K  YHCITY
oOuienpodeccuoHaNbHbIX AUCHUIUIMH, SBISETCS IUCUUIUIMHON BhIOOpa M M3y4yaeTcs Ha 3 TOAY
o0ydenusi, B 5 cemectpe. OcBoeHHE Kypca OMNHUpAETCS Ha 3HAHUS, YMEHHUS, HABBIKU U
KOMIIETEHIIMH, COPMUPOBAHHBIE HA JIBYX MPEIIIECTBYIOUIMX YpPOBHSIX 00pa3oBaHUs, U TECHO
CBSI3aHO C TAKUMH JUCIHUILTUHAME, YATAEMBIMU TSI CTYICHTOB KaK OMOXUMUS, MUKPOOUOJIOTHS,
0011ass OMOTEXHOJIOTHS.

2. Ilnanupyemble pe3yJbTAThl 00y4eHUsI 110 JUCLHUILINHE, COOTHECEHHbIE ¢

IVIaHUpYyeMbIMH pe3yabTaTaMu ocBoeHusi OIIOII (koMneTeHUMAMM BBIIYCKHUKOB)
Ilesb ocBOEHUS IMCHUIIIMHBI.
N3yuuTh OCHOBHBIE 3aKOHBI (DYHKIITMOHUPOBAHUS YIKOCUCTEM MUKPOOPTaHU3MOB, COCTABIISIOIINX
OCHOBBI Il pa3pabOTKM 3KOOMOTEXHOJOIMH, a TakXe OCHOBHBIE 3aKOHOMEPHOCTH
KU3HEJEATEIIbBHOCTH MUKPOOPTaHU3MOB.
B pe3ynbrare u3ydeHus AUCHUILIMHBI ACIUPAHT JI0JIKEH:

3HATh: OCHOBHBIE 3aKOHBI ()YHKIIMOHUPOBAHUSI IKOCUCTEM MUKPOOPIaHHU3MOB, COCTABIISIFOIINX
OCHOBBI JJIsi pa3pabOTKM 3KOOMOTEXHOJOIMH, a TaKXKe OCHOBHBIE 3aKOHOMEPHOCTHU
KU3HEJEATEIIbBHOCTH MUKPOOPTaHU3MOB;
yMeTb: IPOTHO3MPOBATh JWHAMHMKY UM TEHICHLMH pa3BUTUS OOBEKTOB HCCIIEI0BaHMS,
IIPOLIECCOB SKOOMOTEXHOIOT M1, CBSI3aHHBIX C UCIIOJIb30BAHUEM MUKPOOPTraHU3MOB;
BJIaJeTh: BO3MOXHOCTBIO TNPWJIOKEHUS CHELHANbHBIX 3HAHUN JAUCHUIUIMHBL B CMEXHBIX
o0nacTsx — OMOTEXHOJOTUU, OMOXUMHUU U 3KOJIOTUH MUKPOOPTaHU3MOB.

[Iponiecc  m3ydeHuss AMCUMIUIMHBI HampaBieH Ha (OpPMUpPOBaHHE  CIEIYIOLIUX
KOMITETCHIINN:
Tabanna 1
IInanupyemMble pe3yJbTaThl 00YUeHHs N0 JUCHHUILINHE
Kon u atan ¢popmupyemoit IInanupyemsie pe3yJabTaThl 00y4eHHS O
KOMIIeTeHIIUH AUCHUILINHE (MOYJII0), XapaKTepU3yIolue ITANbI
¢dopMupoBaHus KOMIIETEHUHH
OIIK-1: Crnoco6nocts | 3HATD:
CaMOCTOSITENIbHO ~ OCYILECTBJISTH | COBPEMEHHBIE  IMPOOJeMbl  OHOJOTHMH, COBPEMEHHBIE
Hay4YHO-HCCIIEI0BATEIBCKYIO METO/IbI WCCIIEIOBAHMS " UH(POPMAaIMOHHO-
JeSITEIbHOCTD B | KOMMYHHKAIIMOHHbIE TEXHOJOTUH.
COOTBETCTBYIOILIEH YMETD:
npodeccuoHaIbHOM O00JIaCTH € | CTAaBUTh  3ajady, IUJJAHUPOBAaTh M BBINOJHATH
UCIOJIb30BAHUEM  COBPEMEHHBIX | OMOJOTHYECKHE UCCJIEZIOBAHUS npu pelieHnn
METOJI0B UCCIIEIOBaHUS U | KOHKPETHBIX 3aJad MO0 OWOJOTHM C MCIOIb30BaHUEM
MH(}OPMALIOHHO- COBPEMEHHOM ammnaparypbl, BBIYMCIUTENIBHBIX CpPEICTB,
KOMMYHHKAI[MOHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH.
TEXHOJIOTHIA. BJIAJAETD:
HaBbIKAMU  HCIIOJIb30BAHHUS  COBPEMEHHBIX  METOJIOB
3aBepIIArOIIMii UCCIEeIOBaHUsT U HH(OPMaMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTH, npogeccuoHanbHO oopmATh,
MPEICTaBIsATh M JIOKJAAbIBaTh pe3ylbTaTbl Hay4YHO-
HCCIIEI0BATENbCKUX U IIPOU3BOJCTBEHHO-
TE€XHOJOTMYECKHUX paboT MO YTBEPKACHHBIM opMaMm.




[1K-4: CIIOCOOHOCTh
(hopMupoBaHHUS y4e0HOTO
MaTepuaia, YTCHUS  JICKIUH,

TOTOBHOCTh K TMPENOJIaBaHUIO B
BBICIIEH IIKOJE€ U PYKOBOJACTBY
HAYYHO-HMCCIIEI0BATEIbCKIMHU

padoramun (HWP) cryneHros,
YMEHHE TMPEACTaBIATh YyUCOHBIN
Marepuasi B YCTHOW, MUCbMEHHOMN

u rpapudyeckoir  dopme s
Pa3IMYHbIX KOHTHHI€HTOB
CIIyILIATEJICH.
3aBeparonmn

3HATD: npuHIHUIIBI COCTABJICHHS YUEOHBIX TTPOTPAMM.
YMETb: ¢opmynupoBats 3agady U KOHTPOJIHPOBATH
BBIIIOJIHEHUE CTYACHUYECKUX HAyYHO-HUCCIIENOBATEIBCKUX
paboT, OpraHW30BHIBaTH IPOLECC HKCHEPUMEHTATBHO-
IIPAKTUYECKOr0 M3Y4YCHMs] MaTepuana CTPYKTYpHUPOBaTh
CoJIepKaHUe IPOrpaMMBbl ¢ y4E€TOM KOMIIETEHTHOCTHOTO
[0JIX0/1a B O0y4YEHHUHU.

BJIAJIETh: naBbikamMu  ¢opMHpOBaHUS  y4eOHOTO
MaTepuasa, YTCHMs JIEKLHH, NPOBEACHUS CEMHUHAPCKHUX
3aHATHH W J1a0OpaTOpHBIX PabOT, MPEICTABICHUS
y4yeOHOro Marepuaja B YCTHOH, IIMCbMEHHOW H
rpapuueckoil Qgopme S Pa3sTUYHBIX KOHTHHTEHTOB
CIIyIIATEJICH.

3. CTpyKTypa u coaepkaHue JUCUUIIHMHBI
OO0BeM IUCIUIUIMHBI COCTaBIseT 3 3a4eTHBIX enuHull, Bcero 108 waca, u3 koTophix 18
YacoOB COCTaBJISICT KOHTAaKTHas pabora oOydvaromierocst ¢ mpernonaBatenem (18 dacoB 3aHATHS

cemuHapckoro Ttuma (cemuHapsl), 90 dYacoB cocTaBIsIeT caMOCTOsTeNbHAas paborta
oOyuJaroierocsi, B TOM 4Hciie OJrOTOBKa K AK3aMEHY.
Tadauua 2
CTpyKTypa AUCHUNIMHBI
B Tom uncie
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1.Merabonu3m mukpooprann3moB | 20 2 18
2. TeHeTMka © W3MEHUYUBOCTD | 6 2 4
MHUKPOOPTaHH3MOB
3. DKonorust MUKpoOpraHMu3MoB 4 2 2
4. MexaHu3Mbl JecTpyKuuu | 8 2 6
MOJIMMEPOB MUKPOOPTaHI3MaMHU.
5. OcHOBHBIE  TIpUHIOUIBI ¥ | 14 2 12
CIOCOOBI 3alUTHl MAaTEPHAIIOB OT
OHMOTOBpPEXKICHUH.
6. MexaHu3MBl  JI€TOKCHKAnuH | 6 2 4
OMOIMI0B MUKPOPTaHU3MOB
7. buonoruyeckas OYHCTKa | 6 2 4
CTOYHBIX BOJ.
8. buonoruyeckas ouncTKa | 4 2 2
TBEPJBIX OTXOJIOB.
9. buonospexnenuss wehtH U |4 2 2
HEQTEPOTYKTOB.

B T.4. Tekymui KOHTPOJIb 2

IIpomeskyTouHasi aTTecTanus B popMe IK3aMeHa




Coz[epmaﬂne AUCIHUITIMHbI

Taoauna 3

Ne
n/n

HaumenoBanue paznena
JUCIHHILTHHBI

Copep:xanue pasaea

dopma
NPOBEACHUA
3aHATHUHA

®opma
TeKYIero
KOHTpoJas*

Meraboimsm
MHUKPOOPTaHU3MOB

AHaspobOHOe u
a’poOHOE OKHUCIIEHUE y
MHUKPOOPTaHU3MOB.
[IpeBpaienue
MHUKPOOPTraHU3MaMHU
COCIMHEHUH YIIIepoaa.
[IpeBpatienue
MHUKPOOPTaHU3MaAMHU
COCTUHEHUN as3ora,
docdopa, CepHl,
xKelesa. [Tpoueccsl
OnocuHTE3a u
ouorpancopmau 'y
MHUKPOOPTaHU3MOB.

CemuHnap

Hoxman

I'eHeTnka ¥ M3MEHYHMBOCTH
MHUKPOOPIraHHU3MOB

®opmMbl U3MEHYUBOCTH
MUKPOOPTraHU3MOB.
I'enomuka.
IIpakTueckoe
3HAYEHUE
W3MEHYUBOCTH
MHKPOOPTaHU3MOB.

CemuHap

Hoxman

3. Dkonorus
MUKPOOPTaHU3MOB

Muxkpodiopa
Muxpodiopa
Muxkpodiopa
aTMocQepBhl.
Muxkpoduopa Tena
KUBOTHBIX M YEJIOBEKa.
Binsiaue (dakTopoB
BHEIIHEN Cpeapl Ha
MHUKPOOPTaHU3MBI.
dusnueckue (GaxkTopsl.
Xumunyeckue (HakTopsbl.
buonornueckue
(hakTopsbI.

[IOYBEI.
BOJBL.

CemuHap

Jlokmnaset

MexaHu3Mbl
MIOJIUMEPOB
MHUKPOOpPTraHU3MaMH

JECTPYKLUHU

buonospexnenue
I1JIaCTMACC.
buonospexnenue
pE3UH. [Lmactuku.
Pe3unsbl.
JlakokpacouHsle
nokpbiTHs. TormmBa u
CMa304HbIC

Marepraibl. MeTambl

CemuHap

Hoxman




u
METAJUIOKOHCTPYKIUH.
Hpesecuna.  bymarwu,
KHUTU. TekcThibHbIE
BOJIOKHA U MaTepHAaJIbI.
HarypanbHble koxa u
u3enus U3 KOXH.
buonospexnenue
CJIOKHBIX TEXHUYECKHUX
5631 (S05078

OCHOBHBIC TPUHIUIBI |
CrocoObI 3aIUThHI
MaTepHaoB oT
OMOMOBPEKICHUH.

Mexanndeckue
MeToab! (uiIbTpanus,
OCaXKJICHHUE).
dusnueckue
(oOGmyuenue,
yIBTPa3BYK,
HU3KOTEMIIepaTypHas
MJa3Ma, TOKH BBICOKOM
4acTOTHI).
XUMUYECKHUE METOMIHEI.
Knaccudukamms
OHOLIMIOB.
Opranunueckue
COCIMHCHUS.
MeramioopraHuyecKue
coequHeHus:  (pTyTb,
O0JI0BO, Me€Ib, LMHK,
XpoM 51
MBIIIBIKOPTaHUYECKHE
OMOIIHIBI).
Heoprannueckue
OHOIINILI.
AHTHOMOTHKH.
TpeboBanust "
TOKCHUKOJIOTHYECKHI
KOHTPOJIb MPUMEHEHUS
OHOILHIOB.
MonexkyisapHbie
MEXaHU3MBbI
MHTHOMPYIOLIETO
EWCTBUSA OMOIMIOB Ha
MeTa0oJIn3M
MHUKPOOPTaHNU3MOB.

METOJIbI

CemuHnap

Hoxmang
Keiic-3amaua

MexaHNU3MBI
IETOKCUKAIIMK  OHOILIMIOB
MMOYBEHHBIMHA
MHUKPOOPTaHU3MOB

MexaHU3MBI
JIETOKCUKAIIN T
OHOIMIOB
NOYBEHHBIMHU
MHKPOOPTaHU3MOB

CemuHap

Hoxman

buomxornueckas
CTOYHBIX BOJI.

O4YHCTKa

buosornueckas
OYHCTKA CTOYHBIX BOJ.

CemuHap

Jlokman

buomgornueckas
TBEPJBIX OTXOJIOB.

O4YHCTKa

buosornueckas
OYHCTKA TBEPJBIX

CemuHap

Jokman




OTXOJIOB.
9 BuonoBpexxaenus Hedgtu u | bBruonospexaeHus CemuHap Joxuan.
He(TEePOAYKTOB. HetH u
HE(PTENPOTYKTOB.

4. Ob0pa3oBaTesibHbIE TEXHOJIOTHH

CeMHUHapCKHUE 3aHATHUS CBSA3aHBI C BRIPAOOTKOW MPOPECCHOHATHLHON aJanTalii U OIbITa
npo(ecCHOHANTLHOM JIEATEIBPHOCTH C (OPMHUpPOBAHUEM TIOBEIEHYECKOW MOAENH — KOrjaa
aCIMPAHT CIOCOOCH CaMOCTOSATEIBHO COPUEHTHUPOBATHCS B CUTYAIlMH W KBATH(DUIIUPOBAHHO
pEIIUTh CTOSIIHE TIepe]] HUM 3a1aun. Ha ceMUHapCKuX 3aHATHSAX 00ydYaIONIUecs MPEICTaBISIOT
CBOM JIOKJAIbl, KOTOpBIC SIBIISIIOTCS TPOJYKTOM CAMOCTOSITEILHOW pabOThl CTYIEHTA,
MPEJCTABISIIOMMX CO0OM MyOJIMYHOE BBICTYIUIEHHE [0 TIPEJCTABICHUIO  IOJYYEHHBIX
pe3yJIbTaTOB PEIICHUST ONPEICICHHON y4eOHO-UCCIIeI0BATEILCKON WIM HAyYHOH TEMBI, TAKXKe
CEMHUHAPCKHE 3aHATHS BKIIOYAIOT JUCKYCCHUIO, IMO3BOJISIONIYI0 BKJIIOYHTH OOYYAIOIIUXCS B
00CyXJIEHUE CIIOPHOTO BOIIPOCa, MPOOJIEMbI W OICHHTh WX YMEHHE apryMEHTHpPOBATh
COOCTBEHHYIO TOUKY 3peHHs. B X0ze msToro pasaena AUCIHUILTUHBI aCITUPAHTaM 00CYKIAIOTCS U
pemaroTcs Kelc-3ajaun. B 00s3aTenbHOM TOPSIKE TPEAYCMATPHBACTCS CaMOCTOSITEIbHAS
paboTa CTYAEHTOB ¢ BO3MOXHOCTBIO JTocTymna K MHTepHeT-pecypcam

5. ®opMbI OpraHu3anuu ¥ KOHTPOJISI CAMOCTOSITEILHOW PadoThI 00y4YaOIIUXCS

B kaudectBe camocrosiTenbHOH paboThl oOydaromierocsi BblOpaHa TOJArOTOBKA K
ceMHUHapaM, JToKJIaaaM, Kerc-3anaan. CaMocTosTebHas paboTa CTYICHTOB BKJIIOYAeT padoTy B
YUTAIBLHOM 3aJie OMOTMOTEKH W B JIOMAIHUX YCJIOBHSX, C JIOCTYNOM K pecypcam HHTepHeT.
CamocrosTenbHass ~ paboTa  acOUpPAHTOB  MOJKpEIUIeHa  y4eOHO-METOAMYECKUM U
MH(OPMALIMOHHBIM 00€CIIeYeHHEM, BKIIOYAIOIIUM YYeOHUKH, Y4eOHO-METOANYECKHE MOCoOus.
TeMbl ceMHUHApCKUX 3aHATHM, TUIIOBBIE TEMbI JOKJIAI0B, KEHC-3aa4uM, a TAKKE BOMPOCHI IS
MIPOBE/ICHHS dK3aMEHa MPE/ICTABICHBI HIKE.

6. ®OoHI OLICHOYHBIX CPEACTB AJIsl ATTECTALMHU 110 TN CHHUILIMHE
a. Ilepeuens Komnemenyuil 6bINYCKHUKOE 00PA306aMENbHOI RPOZPAMMbL C
YKazanuem pe3yiomamos o0yuenusn (3Hanuil, yMeHuil, 61a0CHUIl), XapaKmepusyiouiux
Imansvt ux Gopmuposanus
Onucanue nokasarencii U KpUTEPUEB OLIEHUBAHUSA KOMIETCHIIMM Ha PAa3JIMYHBIX dTarax
ux (popMHpOBaHUS NPUBEJECH B MPUIOKEHUH 1.

b. Kpumepuu u npouedypul oyenueanus pe3yiomamos o0yuenus no OucyuniuHe.
Onucanue wiKkan oyeHU8anUA
Tpebosanus kK N0O20MOBKe K CEMUHAPCKUM 3AHAMUAM U OOKAAOY:
PaGora momxHa mpenacTaBiaTh coboit 0030p HAyYHOW M HAyYHO-TEXHUYECKOW JTUTEPaTyphI
o TeMe J0KJana. JlomKHBI OBITh MPOaHATM3UPOBAHBI HICTOYHUKHU KaK Ha TOCYIaPCTBCHHOM, TaK
U Ha aHTJIMICKOM si3bIKe. J[oMKeH OBITh MPOBEACH aHAINU3 MaTepuana, Y4eTKO cHOpMyITHpPOBAHBI
IeM W 3a7a4d TPOBEJCHHUS 0030pa, a TakKe OCHOBHBIC BBIBOJBI MJIM 3aKiIOUYcHHE. Bpems
nokmaga — 8-12 munyt. JKematenbHO CBOOOIHOE U3NOKEHHE JOKIaga Oe3 3a4uThIBaHUs
nedaTHoro Tekcra. OIlleHWBaeTcs BJaJeHHE MaTepHaioM Mo Teme paboThl, yMEHHue
c(hopMyIHpOBaTh OTBETHI HA BOMPOCHI, YMEHHE MOAIEPKATH JUCKYCCHUIO.

N3yuenue kypca 3aBepiaeTcsi 5K3aMEHOM.

IIIxana oreHNBaHU:

OueHKH  «OTJIMYHO»  3aclyKMBaeT  acCHUpaHT, OOHApYXUBIIMA  BCECTOpPOHHEE,
CHUCTEMAaTHYeCKOe M TIyOOKOe 3HaHWE Y4YEeOHOro MaTepHhayia 3aHSATHs, YCBOWMBIIHN OCHOBHYIO
JUTEPATYpPy U 3HAKOMBIN C JOMOJHUTEIBHOU TUTEPATypOl, pEKOMEHI0BAHHOM AJI1 TOATOTOBKHU
K 3aHsaTuio. Kak mpaBmio, OIEHKAa «OTJIMYHO» BBICTABIISICTCS AacCMHUpPAaHTaM, YCBOUBIIUM




B3aMMOCBSI3b OCHOBHBIX MOHATUH AUCIUIUIMHBI B X 3HAYCHUU JUI IpHoOpeTaeMoii podeccun,
MPOSBUBIIKMM TBOPUYECKHE CIIOCOOHOCTH B MOHMMAHUU, U3JI0KEHUH M UCIOJIb30BAaHUU y4EOHO-
IIPOrPaMMHOr0 MaTepHaia.

OLeHKH «XOpOoIIo» 3aciIyKUBAeT acCIUpaHT, OOHAPYXKHUBIIMHA IMOJIHOE 3HAHHE Y4EOHOrO
MaTepuaia, YCBOMBIINNA OCHOBHYIO JUTEPATypy, pEKOMEHJI0BAHHYIO K 3aHsTHIO. Kak npasuio,
OLICHKA «XOPOLIO» BBICTABISETCA AaCHUpaHTaM, I[OKA3aBIIMM CHCTEMAaTHYECKUN XapakTep
3HAHUH MO AMCUUIUIMHE U CIIOCOOHBIM K MX CaMOCTOSTEIbHOMY IMOMOJIHEHUIO U OOHOBJICHUIO B
X0JI¢ JajbHEHIeH yaeOHoM paboThl U TIPO(PEeCCHOHATBLHOM AESITEIIBHOCTH.

O1eHKH «yJOBIECTBOPUTEIBHO» 3aCITYKUBAET aCUPAHT, 0OHAPYKUBLIMHA 3HAHUE y4eOHOTO
MaTepuaia B o0beMe, HEOOXOJUMOM Ui JAIbHEUIIEro OCBOCHUS NUCUUIUIMHBI, 3HAKOMBIA C
OCHOBHOM  JINTEpaTypod, PpEKOMEHJOBAHHOW K 3aHATHIO. Kak 1npaBwio, OILCHKa
«YIOBJIETBOPUTEJILHO»  BBICTABIIACTCS ~ ACIHMpPAHTaM, JOMYCTHUBIIMM  IIOIPELIHOCTH, HO
oOnagaromuM  HEOOXOAMMBIMM  3HAHMSAMU JUISI HMX YCTPAaHEHHS TIOJ PYKOBOJICTBOM
MIPEno1aBaTelIs.

OneHka «HEYJOBIETBOPHUTEIbHO»  BBICTABISCTCS  ACMHMpPaAHT Yy, OOHAPYKUBILIEMY
CYILIECTBEHHBbIE TPOOENbl B 3HAHUAX OCHOBHOIO Yy4yeOHOro MaTepuaina, AOMYCTHUBILEMY
IPUHLMIIAAIbHBIE OIUMOKHU IPU OTBETE HA BOIIPOCHI.

C. Ilpumepvt munoevix KOHMPOALHBIX 3A0AHUN UTU UHBIX MAMEPUAI0E,
Heo0X00uUMbIX 0151 OUECHKU Pe3yIbman o8 00y4eHus, XapaKmepusyrnoujux
chopmuposannocmos KomnemeHyuil.

[TpuMepHBIE TEMBI TOKJIAJIOB HA CEMUHAPCKUX 3aHATHIX:

Ana3pobHOe 1 a3p0o0HOE OKHCICHUE Y MUKPOOPIaHU3MOB.

[IpeBpamienrie MUKpOOPraHU3MaMH COCTMHEHHUN YTIIEpO/a.

[IpeBparieHrie MUKPOOpPraHU3MaMH COeIMHEHUH a30Ta, pocdopa, cepsl, xeresa.

[Tpoueccer OnocrHTe3a U GHOTpaHCcHOPMAIIMHA Y MEKPOOPTAaHH3MOB.

®opMbI U3MEHYMBOCTH MUKPOOPTaHU3MOB.

[IpakTryeckoe 3HaYeHNE U3MEHYMBOCTH MUKPOOPTaHU3MOB.

Mukpogiopa HOYBBI.

Muxkpodiiopa BoblL.

Muxkpodopa aTMochepsl.

0. Mukpodiopa Tena KHUBOTHBIX U YEITOBEKA.

1. Biiusinue axktopoB BHeUIHeN cpepl (prusnueckue, XUMUYeckue, OMoJIOTHYECKUe) Ha

MHUKPOOPTaHU3MBI.

12. buonoBpexaeHue miacTMacc.

13. buonoBpexaeHne pe3nH.

14. buonoBpexaeHue IpeBecuHbl, OymMaru, KHUTH.

15. bruonoBpexaeHne TEKCTUIIBHBIX BOJIOKH U MaT€pPHAaJIOB.

16. buonoBpexaeHne CI0KHBIX TEXHUUECKUX U3JIENINH.

17. Mexann4deckue METO/IbI 3alTUThl MATEPUATIOB OT OMOTIOBPEXKAeHUH ((DUIBTpaIys,
OCaXKJICHHUE).

18. ®u3nyeckne METO bl 3l TH MaTEPUAIIOB OT OMOTIOBPEXKICHHH (00TydeHIe, yIbTPa3BYK,
HU3KOTEeMIIepaTypHasi 1ja3mMa, TOKH BEICOKOM 4acTOTBHI).

19. Xumuueckue METO Il 3aIIUTHI MATEPHATIOB OT OMOMIOBPEKICHH.

20. Knaccudukanus 6MoIMI0B: OpraHNnYecKHe COeAMHEHUS, METAIIOOPTaHUYeCKUe
COEIMHEHMS], HEOpTraHNYeCKHe OMOLIN/IbI, aHTHONOTHKH.

21. TpeboBaHUS U TOKCUKOJIOIMYECKHI KOHTPOJIb MPUMEHEHHs] OMOLIUI0B.

22. MonexynsipHble MEXaHU3Mbl HHTHOUPYIOIIETO JISHCTBUSI ONOIHMI0OB HA META00IN3M
MHUKPOOPIaHU3MOB

23. MexaHu3MBbI JETOKCHKAIIMA OMOIIHIOB TOYBEHHBIMH MUKPOOPTaHH3MOB

24. buosiornyeckasi OYMCTKa CTOYHBIX BOJI

RRoOoo~NoOR~wNE



25. buonornyeckas O4UCTKa TBEPJBIX OTXO/I0B.
26. buonoBpexaenus HedTH U HEPTEITPOTYKTOB.

[Ipumep keric-3anaumu:

1. Ha xene3Ho10pOKHBIX MYTSAX MPOU30ILIA aBAPUsi COCTABOB, MEPEBO3SIIUX AU3EIHHOE
TOIJIMBO. ABapus MPOU30LILIA B CpeJHEH mosioce B OKTAOpe Mecsue. Temneparypa no4Bsl 6 —
10C. TIlouBsl moxzomucteie kucisle, PH=5,2. Ilpeanoxutrs Haubonee >3PPEKTHBHYIO
TEXHOJIOTUI0 MUKpPOOHOW pemenuanuy IOYB [0 JIMKBMJALMM JAHHOTO 3arpsi3HEHMs
HEPTENPOIyKTaMH.

2. Mukpobuosiorndyeckas SKCHepTH3a BbIABUIA B oTnene O6ubnuorekn «CTapuHHbBIE
KHUTH»  HaJIMYHe  MHUKPOCKONMYECKMX TIpuOOB. JlaTh  ONEHKY BIMSHHUA  JaHHBIX
MHUKPOOPIaHU3MOB Ha 3/I0pOBbE IIE€PCOHANIA, COXPAHHOCTh KHHUI, a TakK MPeaIokKHUTh
apdexTuBHBIE Mepbl O0OppOBI W MPEJOTBpAlCHHS JaJbHEHMINEro  pPacHpoCTPaHEHUs
MHUKPOMMUIIETOB.

3. JleToM B CTOUHBIX BOJax ropojia ObLTH ONpEIETICHBI CIeNYIOINE TUIIBI 3arPsS3HEHUI:
a) pacTBOpbI coJied, KUCIIOT, IIeJI04Yel, HOHbl METAJJIOB - 3JIEKTPOJIUTHI, 0) HEPTENPOIYKTHI.
[Tpennoxxuth Hanbonee 3PpPeKTUBHBIE U IKOHOMUYECKH BBITOTHBIE METOJIBI OUYHCTKH.

3K3aM€HaHI/IOHHLIC BOIIPOCHI IO JUCHHUIIIINHEC!

1. Posib MUKpOOPTaHN3MOB B IPAKTHUKE

2. buotpancdopmanus Beiects B npupoe (yriepoacoaepkaline BelecTna).

3. buotpanchopmanus BemecTs B NpHUPOAE (a30TCOAEpIKAIIUE BEIISCTBA). DTarl
CBSI3bIBaHUS MOJIEKYJISIpHOro a3oTa. CyTh XMMHU3Ma OHOJIOTHYECKOl pukcanuu.

4, buotpanchopmanus BemecTB B mpupose  (a30TcoiepiKaiiue  BEIIECTBA).
AMMoHuUKays, HUTpUPUKAIIKS, TeHATPUPUKALIHS.

o. buorpandopmarnmst  cepel. Tpu  BaKHEWIIUX  3BEHA, OCYHICCTBIISIEMBIX
MHUKPOOPIaHU3MaMH B MTPEBPAILEHUIX CEPHl.

6. buotpandopmarnus hocdhopa u xenesa.

7. ['eHeTHKa ¥ M3MEHYHMBOCTh MUKPOOPTaHU3MOB ((peHOoTHITHYECKass U3MEHUUBOCTD,
BHEXPOMOCOMHBIE (PAKTOPHI HACIIEICTBEHHOCTH ).

8. ['eHeTHKa M M3MEHYMBOCTh MMKPOOPTraHU3MOB (F€HOTHIHYECKas U3MEHUUBOCTD,
TUIIBI MyTallli, MyTareHsl).

9. PexomMOnMHaHTHAs W3MEHYMBOCTh TI'E€HOTUIIMYECKOTO MaTepuana IMpPOKapHOT
(Tpancopmanus, TpaHAYKLHS, KOHBIOTAIHS).

10.  I'eHeruka BHPYCOB.

11. I'eneTnueckue B3aUMOICHCTBUS MEXKIY BUPYCAMU.

12. Dkosoruss MHKpPOOPraHU3MOB (OCHOBHBIE HKOJOTHYECKHE TEpPMHUHBL. THIIBI
B3aMMOJIEHCTBUI MUKPOOPTaHNW3MOB B OMOIIEHO3aX).

13. Dkosorus MHUKPOOPTaHHM3MOB (IKOJOTMYECKH Ba)KHbIE CBOMCTBA MOIMYJISAILUH
MUKPOOPTaHU3MOB).

14.  Dkonorus MUKpOOPraHMU3MOB (MHUKPOOHBIE COOOIIIECTBA BO3/1yXa).

15.  Dxkosorust MUKpOOPraHU3MOB (MUKpPOOHBIE COOOIIECTB MOYBHI).

16.  Dkosorust MUKpOOPraHU3MOB (MUKPOOHBIE COOOIIIECTBA BOIBI).

17.  Dxkonoruss MHUKpPOOPTaHW3MOB (MHKpPOOHBIE COOOIIECTBA CpeAbl OOUTaHUS
NWIOTUPYEMBIX OpOUTAIBbHBIX KOpabeil).

18.  HopwmanwHas Mukpodiaopa demoBeka. OCHOBHBbIE OMOTOITBI OpPraHN3Ma YeIOBEKa.

19. buonoBpexaenus HepTr 1 HeYTETPOBOOB

20. buonoBpexaeHus naacTUKOB

21. buonospexaenus JIKII

22. buonoBpexaeHnss MaTepHaIOB HA OCHOBE IEIJIITIOIO3bI

23. buonoBpexaeHuss onTUKU



24, buonoBpexaeHns Koxu

25. MukpoGHast KOppo3us

26. CTtpykTypa MUKPOOHBIX COOOIIECTB — IECTPYKTOPOB MaTEPUAIOB

27. MexaHn3MBblI IECTPYKLIUH MaTepHaIOB MUKPOOPTaHU3MaMH

28. OcHOBHBIE CTIOCOOBI M CPEJICTBA 3ALUTH MATEPUATIOB OT OMOTIOBPEKACHUI

29.  MexaHu3Mbl  JICTOKCHKALMM  XJIOPOPTAaHMYECKUX  OHOIHMIOB  ITOYBCHHBIMHU
MHUKPOOPTraHU3MaMH.

30. MexaHu3Mbl ~ JETOKCHKAllMM  CEPOCOICPKAIIMX  OWOLMAOB  ITOYBCHHBIMHU
MHUKPOOPTraHU3MaMH.

31. buonoruyeckast ouncTKa KHUIKUX OTXOJIOB

32. buonoruueckast ouncTKa TBEPABIX OTXO0B

[lo pemenuto mnpenoaaBaTesiss s OLEHKHM 3HAHUM 10 KOMIIETEHIMSIM Kypca MOTYT
UCIIOIB30BaThCS TECTHI (noHblll nepeyens 3adanutl npusooumcs 6 npunodcenuu 2 @OC).

MeToan4yeckue MaTepuaJibl, oNpeae/Isomme Npoueaypbl OeHUBAHUS.

[Tonoxenne «O MPOBEAECHUM TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U IMPOMEXKYTOUHOU
attectauuu oOyuatomuxcs B HHI'Y», yrBepxknennoe npukazom pekropa HHI'Y ot 12.02.2014
Ne55-O/1.

[Tonoxxenue o ¢GoHIE OICHOYHBIX CPENCTB, YTBEpXkKACHHOE mpukazoMm pektopa HHI'Y ot
10.06.2015 Ne247-O/1.

7. Y4eOHO-MeTOoAMYECKOE U MH(POPMALMOHHOE o0ecTedeHue JUCIUNIMHBI (MOIYJIA)

a) OCHOBHas JTUTepaTypa:

[Ipuknagnas sk0OMOTEXHONOTHSA: yueOd. mocoOue Mg CTYACHTOB, OOYy4YaromuxXcs IO
cnenuansHoct "buorexnonorus” : B 2 T./Ky3nenoB A. E., I'panoBa H. b., JIymnukos C. B.,
Ourenbxapn M., Baiiccep T. - M.: bunom. Jlaboparopus 3Hanuii, 2010

Herpycos A. U., KoroBa M. b. - Mukpobuonorus: y4eOHUK JJIsl CTYIEHTOB BY30B,
00yJaromuXcs M0 HapaBICHUIO MOATOT. Oa-kanmaBpa "buosnorus" u OWON. CIEHHATBLHOCTSM. -
M.: Akage-mus, 2007. - 352 ¢

3earunues /. I'. ,badbreBa U. I1., 3enosa I'. M. - buosorust mous: y4e0. /uisi CTYJIECHTOB
BY30B, oOyvaromuxcsi mo HampaieHutro 510700 "I[louBoBenenue" u cnernuansHoctu 013000
"ITouBoBeaenue". - M.: U3n-Bo Mock. yH-Ta, 2005. - 445 c.

0) 10MOJTHUTEIbHASI JIUTEepaTypa:

DKOJI0TUSl MUKPOOPraHU3MOB: yueO. s 6akanaBpos. - M.: FOpaiir, 2013. - 268 c.

Kopocrenésa JI. A., KomaeB A. I'. - OCHOBBI 3KOJOTMM MHKPOOPTaHU3MOB: y4eO.
nmocoOue Il CTYIEHTOB BBICHI. arpap. ydeO. 3aBefeHUM, 0Oydaronuuxcsi Mo HampaBICHUSIM
"Oxomnorus", "Arponomus". - CI16.: Jlans, 2013. - 240 c.

HNuTepHeT-pecypcnl

OnexTpoHHbIe 6ubauoTeku (Znanium.com, «9bC KoHcynbTaHT cTyneHTay, «J1aHby»)

Hayunas poccuiickas aiektpoHHas oudnaunoreka elibrary.ru

Haykoémkue 6a3w1 manubix Scopus, Web of Science, BioMed Central

[epuonuka ounaiin (Elsevier, Springer)

DOAJ-Direktory of Open Access Journals

PLOS-Publik Library of Science

8. MarepunanbHO-TeXHHYECKOE o0ecnedeHne TUCHUIIHMHBI (MOIYJIA)

VY4eOHble ayquTOpPUU [UId TNPOBEACHMUSI 3aHATUH CEMUHAPCKOrO THIA, TEKYIIEro
KOHTPOJISI U TIPOMEXYTOYHON aTTeCTallMu, YKOMIUIEKTOBAaHHbBIE CIEIMATM3UPOBAHHON Mebesbio
U TEXHUYECKUMHU CpeACTBaMH OOyueHHUs (IEeMOHCTPAallMOHHOE OOOpyIOBaHUE — IPOEKTOD,
HOYTOYK, 3kpaH). [lomemieHus st caMOCTOSTENbHONW pabOThl OOYyYaroIIUXCs, OCHAIIEHHBIE
KOMIIBIOTEPHON TEXHUKOU ¢ BO3MOXKHOCTBIO MOJAKIIOUEHUs K cetu "MHTepHeT" 1 obecreueHrem
JIOCTYTIA B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTENbHYIO CPEAy OpraHU3aIUH.



[Iporpamma coctaBieHa B coorBeTcTBuu ¢ TpeboBanusmu GI'OC BO nmo HampaBieHHIO
noaroroBku 06.06.01 buosornyeckne HayKu

Agtop (b1) Cwmupnos B.O.
Penensent (b1) Cokomnosa T. H.
3aB. kadenpoii

[TporpamMma omoOpeHa Ha 3aceaHUH METOaUYecKor komuccuu uHctutyra UBBEM ot 30
aprycra 2021 roma, mpotokos Nel.



ITpunoxxenue 1

KapTtbl koMneTeHuuii, B GOpMHPOBAHNU KOTOPBIH Y4aCTBYeT TUCHMILIHHA

Ilnanupyemble
pe3yJbTaThl
o0y4eHnus *(mokasa
TENU JOCTHKEHUS
3aJJaHHOTO YPOBHS
OCBOEHHUS
KOMIIETEHITHI)

Kpurtepuu oneHuBaHusi pe3yibTaToB 00yYeHUs

OIIK-1

Cnoco6HOCTE

CaMOCTOATCIIBHO

OCYIIECTBIIAT

HAaYy4YHO-UCCIICJOBATCIILCKYIO

JCATCIBHOCTD B

COOTBCTCTByIOIHeﬁ HpO(l)eCCPIOHaJ'ILHOﬁ 00/1aCTH ¢ HCHOJLE30BaHHEM COBPEMCHHBIX MCTOJOB HCCICAOBAHUA U
I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHHX TEXHOJIOTUM

BJIAAETD: Otcyrcrue [PparmenrapHoe |B nenom ycnenHoe, Ho |B menom ycnemrHoe, Ho |YcneniHoe u
HaBBIKAMH HaBBIKOB  |[IpUMEHEHUE HE CUCTEMaTU4ECKOoe COIIPOBOXKJAIOIEECs  |CHCTEMAaTHYECKOoe
HCIIOJIb30BAHUS HaBBIKOB IIPUMCHEHHE HaBBIKOB  |OTAEIBHBIMHU NIpUMEHEHUE
COBPEMEHHBIX HCIIOJIb30BAHUS  |UCIIOJIb30BAHUS omnoKamu HCIIOJIb30BaHUS
METO/I0B COBPEMEHHBIX COBPEMEHHBIX METOJIOB |IpHMEHEHUE COBPEMEHHBIX METOJIOB
HCCIIENOBAHUS 1 METOJI0B HCCIIEI0BAaHUS 1 HCTIONb30BAHHS HCCIENOBAHUS 1
nH(pOpMaIIOHHO- HccIefoBaHusA U |nH(OpPMAIMOHHO- COBPEMEHHBIX METOAOB |MH()OPMAIHOHHO-
KOMMYHHKAI[HOHHBIX HH(POPMAIIMOHHO- |KOMMYHHUKAIIMOHHBIX  |MCCIIEIOBAHUS H KOMMYHHKAI[HOHHBIX
TEXHOJIOT M KOMMYHHMKAIIMOH |TE€XHOJIOTUH MHPOPMAITOHHO- TEXHOJIOTUH

HBIX TEXHOJIOTUI KOMMYHMKAI[MOHHBIX

TEXHOJIOTUH

BJIAAETD: OtcyrcrBue |[Pparmenrapaoe |B nemom ycnemHoe, Ho |B memom ycnemrHoe, Ho |YcnentHoe u
HaBBIKAMH HaBBIKOB  |IpHUMEHEHHE HE CHCTEMaTHYEeCKOe COIPOBOXJAOMIEECS  [CHCTEMaTHIeCKoe
npodeccuoHanbHO HaBBIKOB MpUMEHEHHE HAaBBIKOB  |OTAEIBHBIMHI MIpUMEHEHHE HaBBIKOB
0pOpPMIIATE, npogecCHOHANBH |POdecCHOHATTEHO omunoKamMu po¢eCCHOHATBEHO
MIPEJCTaBIATh U 0 ohopMIIATH, oopmIIATH, NIPUMEHEHHE HaBBIKOB |0(OpPMIISTB,
JIOKJIabIBaTh NIPEJCTaBIIATh U |[IPEICTaBIATh U npodeccnoHaIbHO NIPEJCTaBIATh U
pe3yiabTaThl HAy4YHO- JIOKJIabIBATh JIOKJIa/IbIBaTh ohopMIIATB, JIOKJIaJIbIBaTh
HCCIIEI0BATEIILCKUX U pe3yiIbTaThl pe3ynbTaThl HAy4HO- NIPEJCTaBIATh U pe3ynbTaThl HAy4HO-
MIPON3BO/ICTBEHHO- Hay4JHO- HCCIIEI0OBATENbCKIX U |TOKIABIBATE HCCIIEA0BATEIBCKUX H
TEXHOJIOTHIECKHX HCCIIEN0BATENBCK [IIPOU3BOJICTBEHHO- pe3ynbTaThl HAYYHO-  |IIPOM3BOJCTBEHHO-
pabot o X " TEXHOJIOTHIECKHX HCCIIEA0BATENBCKUX U | TEXHOIOTHYECKIX
YTBEPKICHHBIM MIPOMU3BOJCTBEHH [paboT Mo TIPOHU3BOICTBEHHO- paboT o
¢dopmam o- YTBEpKICHHBIM TEXHOJIOTHIECKHX YTBEpP>KIECHHBIM

TEXHOJIOTHYECKUX [popmam pabor mo dhopmam

pabor 1o YTBEP)KIACHHBIM

YTBEP>KAECHHBIM ¢dopmam

¢dopmam
YMETb: craButh Otcytcrue |YacTnaHO B nenom ycnemnoe, Ho |B nenom ycnemHoe, Ho |YcnenHoe u
3ajauy, IJIAHUPOBATh |yMeHUH OCBOCHHOE HE CUCTEMaTH4ecKoe coJieprkaliee CHCTEMATHUYECKOE
U BBIIOJHATh yYMEHHE CTaBUTh |yMEHHE CTaBUTb OTZeNbHbIE IPO0eNBl  |yMeHHe cTaBUTh
Guonoruyeckue 3ajauy, 3ajauy, JIaHUPOBATh U |yMEHHUE CTABUTH 3ajauy, INIAHUPOBATh U
HCCIIeI0BaHMs IPU IUTAHUPOBATh U |BBINOJHATH 3ajauy, IJIAHUPOBATH U |BBIIOJIHATD
petieHnn BBITIONTHSATH Ouonoruueckue BBITIOJTHSATH Onomormueckue
KOHKPETHBIX 33/1a4 110 Onoyormueckue  |MCCIeOBAaHMS NIPH Ononormueckue HCCIIEAOBAHMS TIPH
OGuonoruu ¢ HCCIIEeIOBAHHS pelIeHnN KOHKPETHBIX |MCCIIeA0BAHMS TIPH peIIeHHN KOHKPETHBIX
HCTIONIb30BaHUEM TIPU penIeHnn 3aj1ad 110 OMOJIOTUH C  |pelleHNH KOHKPETHBIX |[3a7ad 1Mo OGHOJIorHu ¢
COBpEMEHHOH KOHKPETHBIX HCTIOIb30BAHIEM 3a1a4 110 OMOJIOTHH C  |MCHOJIB30BaHHEM
anmaparypsl, 3aja4 1o COBpPEMEHHOM HCTIOJIb30BaHUEM COBPEMEHHOM
BBIYHCJIINTCIIBHBIX 61/IOJ'IOFI/II/I C arnraparypsl, COBpeMeHHOI\/'I anmnaparypsl,
Cpe€acTs, HCIIOJIb30BAHHUEM | BBIYHCIIUTCIIBHBIX anmnaparypsl, BBIYHCIIUTCIIBHBIX
KOMIIBIOTCPHBIX cospemeHHoﬁ CpE€acCTB, BBIYHCJIIUTCIIBHBIX CpE€ACTB,
TEXHOJIOTHI anmaparypel, KOMITBIOTEPHBIX CpEICTB, KOMITBIOTEPHBIX

BBIYHCITUTENBHBIX [TEXHOJIOT Uit KOMITBIOTEPHBIX TEXHOJIOT Uit

CPEACTB, TEXHOJIOT Uit

KOMITBIOTEPHBIX

TEXHOJIOTHM




3HATbD: OtcytcrBue |Pparmenrapusie |HemnonHsle 3HaHUS Coopmuposannbie, Ho |ChopmMupoBaHHbIE U
COBPEMEHHBIE 3HaHUi 3HAHUS COBPEMEHHBIX MPOOJIEM |copepKaIue CHCTEMaTHUYECKHUE
poGJieMsl OuoIorun COBPEMEHHBIX Guonorun OTZENbHBIE IPOOENBl  [3HAHMS COBPEMEHHBIX
npoGiieM 3HAHUS COBPEMEHHBIX |mpobieM Gnonoruu
ononoruu npoGiieM Onorornn
3HATbD: OtcytcrBue |Pparmenrapusie |HenonHsle 3HaHUS Coopmuposannbie, Ho |ChopmMupoBaHHbIE
COBPEMEHHBIE 3HaHU 3HAHUSA COBPEMEHHBIX METOJIOB |COAEpIKaIIUe CHCTEMaTHYECKUE
METOIbI COBPEMEHHBIX HCCIeI0BaHUS U OTZeNbHbIE IPOOENBl  [3HAHHS COBPEMEHHBIX
HCCIIEeNOBAHUS 1 METOJIOB nH(OpMaIMOHHO- 3HAHUS COBPEMEHHBIX |MeTomoB
nH(pOopMaIOHHO- HCCIIENOBAHNSA M |KOMMYHHKAIIHOHHBIX  |METOIOB HCCIIEIOBAHUS 1
KOMMYHHKAI[HOHHEIE HH(OPMAITOHHO- [ TEXHOJIOT Uit HCCIIEeNOBAHUS 1 HH(OPMAIIOHHO-
TEXHOJIOTHI KOMMYHHKAIOH nH}pOpPMAITOHHO- KOMMYHHKAITHOHHBIX
HBIX TeXHOJIOTHH KOMMYHHKAI[UOHHBIX  |TEXHOJOTHH
TEXHOJIOTUi

MK-4: cnocoGHOCTs (OpMHUpPOBaHMSA Y4eOHOTO MaTephayia, YTEHHs JIEKIHH, TOTOBHOCTh K MPEIMONaBaHHUIO B
BBICIIIEH IIKOJIE ¥ PYKOBOACTBY Hay4HO-HCcienoBaTeabckumu padoramu (HMP) cTyneHToB, yMeHHE MTPEeACTaBIsTh
y4eOHBIII MaTepHal B YCTHOM, TICEMEHHOH 1 rpadudeckoi opMe IS pa3IidHBIX KOHTHHT€HTOB CITyIIaTelNeit

BJIAJIETD: Otcyter ®parmenrapHo | B nemom ycnemnoe, | B nemom ycmemnoe, | VcememHoe "
HaBBIKAMH BHC e mpuUMeHeHue [HO He [HO coJiepiKaliee [CHCTeMaTHIecKoe
(dhopmupoBaHHS [HABBIKOB ~ |[HABBIKOB CHCTEMaTHYECKOe OTIETbHBIE  MPOOETBI [MpIMEHEHHEe HAaBBIKOB
y4eOHOTo MaTepuaa (bopMHpOBaHHA  |[IpUMEHEHHE HABHIKOB [IPIMEHEHHE HAaBBIKOB [(hopMHIpOBaHUS
yaeOHOTO (hopMHpOBaHHS (hopMHpOBaHHS [yaeOHOTO MaTepHana
MaTepuaia [yaeOHOrO MaTtepuana  [ygeOHOro mMarepuana
BJIAAETh: ®parmenrapuo | B menom ycneurnoe, [ B uemom ycneurHoe, | YcnemHoe u
HaBBIKAMH YTCHHS e mpuUMeHeHue [HO He [HO coJiepiKallee [CHCTeMaTHIecKoe
JIEKIUH, MPOBENCHHS HABBHIKOB UTEHHS |CHCTEMaTHYECKOE OTIENbHBIE  MPOOETHBI [MpHMEHEHHEe HAaBBIKOB
CEMHHApPCKUX OrcyTer  [nexnmid, MpUMEHEHHE HABBIKOB [IPIMEHEHHE HABBIKOB [ATCHHS JIEKIHH,
3aHATUI U [Bue [IpOBECHUS UTeHUS JIeKUUH, [4TeHus JIeKIUH, [TpoBeneHus
11ab0paTOPHBIX [HABBIKOB  [CEMHHApPCKUX IpOBeICHUS IpOBeICHUS CeMUHApCKUX 3aHATHI
pabot BaHsaTHIT U [CeMHHApCKUX 3aHATHH |[CEMHHApCKUX 3aHATHH |1 11a60paTOPHBIX
TabopaTOpHBIX |1 TaOOpPaATOPHEIX PaboT [1 1abopaTopHBIX paboT [paboT
adoT
BJIAJIETh: @®parmentapHo | B menom ycmemnoe, [ B nenmom ycmemHoe, | YcnemHoe u
HaBBIKAMH e  TpuUMeHeHHe [Ho HE [HO coJliepKaliee [cucreMaTuaeckoe
TIPECTaBICHHS HAaBBIKOB CHCTEMaTHYECKOe OTIENbHBIE  MPOOETHI [MpHMEHEHNHEe HaBBIKOB
y4eOHOro MaTepuana [pencTaBieHUs]  [IPUMEHEHHE HAaBBIKOB [IPUMEHEHHE HAaBBIKOB [[IPEICTaBICHUS
B YCTHOH, [yueGHOTO MpeCTaBICHUS MpeCTaBICHUS [yueOHOTO MaTtepuana
MTUCEMEHHOM u | Orcyrcr [matepuana B [yueOHOro Martepuana B [ydeOHOro MaTepraia B [B YCTHOH,
rpaduueckoi Gopme [Bre yCTHOH, [yCTHOM, MUCbMEHHON M [yCTHOM, MUCHbMEHHOH M [THMChMEHHON u
UL Pa3IMYHBIX [HAaBBIKOB  [MUCBMEHHOW U [rpadmdueckoit  ¢dopme [rpadudueckoit  dopme [rpaduyeckoit  popme
KOHTHHTEHTOB rpaduaeckoi TSt Pa3AYHBIX |MUIst Pa3MAYHBIX |MUIst Pa3THYIHBIX
cirymaresiei bopme JUIS [KOHTHHTE€HTOB KOHTHHTE€HTOB [KOHTHHTE€HTOB
[pa3ITMUHBIX CitymaTenei CitymaTenei citymaTesneit
KOHTUHTECHTOB
cinymaresneit
YMETh: Orcyrer | Yactuano B memom ycmemmno, | B menom ycmemHoe, | ChopmupoBanHOE
(hopmynupoBatsb BrIC (OCBOCHHOE [HO HE CHCTEMaTH4ecKd [HO coniep kaline [yMmeHue
3agaqy " [yMEeHHH [yMeHHe OCyIIeCTBIsIEMOE OTHeNbHEIE — TPOOETHI [popMyaHrpoBaTh
KOHTPOJIMPOBAThH bopmymupoBate [ymeHue [yMeHIe Bagagy u
BBITIOJTHEHUE Banaqy u [bopmynupoBaTh (bopMyTMpOBaTh 33/1a4y [KOHTPOJIMPOBATH
CTy)IeH'—leCKI/IX KOHTPOJHUPOBATh 3a)1aqy n M KOHTPOJIMPOBATH |BBINIOJIHEHUEC
Hayv-mo- BBITIOJTHCHUEC KOHTPOJMUPOBATH BBITIOJTHCHHEC CTy)lqueCKI/lX
HCCIICI0BATCIIBCKUX CTy}leH‘[eCKHX BBITIOJTHCHHEC CTy}lquGCKI/IX Hayv-mo- HaquO-
pabot HAY9IHO- CTY/ICHYECKHX Hay4YHO- [MCCIIEI0BATEIBCKUX FICCIe TI0BATEIIECKUX
ICCIICTOBATENBCK [FICCIIEAOBATEIBCKUX padot padot
X paboT abot
YMETh: YactuuHo B menom ycnemHo, | B memom ycnemnoe, | ChopmupoBanHoe
OpraHN30BbIBaTh OCBOCHHOE HO HE CHCTEeMaTHYeCKH [HO coziepKaline [yMeHue
nporecc Oreyrer [yMeHue OCYIIIECTBIIIEMOE OTAeNbHBIE  MPOOENBl [OPraHU30BBIBATH
OKCTIEPUMEHTAITBHOT | OpraHN30BBIBaTh [yMeHHE [yMEeHUE mporecc
o H3YUYCHHUS e mporecc OpTraHI30BBIBATH OpTraHN30BBIBATH PKCTIEPIMEHTATBHOTO
MaTepuaia PKCIIepHUMEHTANb  [ITpoliece mporiecc 3ydeHHs MaTeprana
HOTO  H3YYCHHS PKCIEPUMEHTAIBHOTO [PKCIIEPUMEHTAIBLHOTO
MaTcpuaia 1/13yqel-n/m MaTepuajia 1/13yqel-n/m Marepuajia




3HATD:

HPHHLUIIBI
COCTaBJICHUS
Y4eOHBIX TporpamMM
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®parmMeHTapHbl
e 3HaHUS
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porpamMm

OO6rue, HO HE
CTPYKTYpHPOBaHHbIC
BHAHYS MIPHUHIIAIIOB

COCTaBJICHUSI y9IeOHBIX
mporpamMm

CdopmupoBaHHbIe,

HO coaepKamue
OTIC/IbHBIC Hp06enm
BHaAHUSA NPUHIUIIOB

COCTaBJICHUSI y4EOHBIX
mporpamMm

CdopmupoBanHbie
CHCTEeMaTHYEeCKHe
BHAHMS ~— NIPUHINIIOB
COCTaBIICHUS
[y4eOHBIX IPOTpaMM




