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1 e 1 3272491 OCBOCHUS JUCIHUILIHHBI
eanb (meau) OCBOCHHS TUCITATUINHBI:

- O3BHAKOMIJICHHUC 06yqa101u1/1xc;1 C OAHUM U3 HaI/I6OJIee HHTCHCHUBHO PAa3BUBAIONIUXCA HaHpaBJ’IeHI/Iﬁ
COBPEMEHHOM OMOJI0THH, OMOTEXHOJIOTHH — HAHOOMOTEXHOJIOTHEH.

3amaun:

— HOJIy‘-IeHI/IG Hpe,Z[CTaB.HeHI/I}I (0] 6I/IOJIOFI/I‘-I€CKI/IX O6’beKTaX nu peFYJIHpHBIX 6I/IOJIOFI/I‘-IGCKI/IX
CTPYKTYpax HAHOMETPOBOTO JHaNa3oHa;

— YCBOGHHE MEPEOBbIX 3HAHUI 00 OpraHu3anvu U (YHKIMOHHUPOBAHUU OMOJIOTHUECKUX CHCTEM Ha
HaHOYpPOBHE;

— W3YYEHHE OCHOBHBIX IPHUEMOB I[EJICHANPABICHHOW MOAM(UKAINKA HAHOOOBEKTOB; MOJIyYCHUE

MPEJICTAaBICHUM O MYTAX MCIOJIB30BAHUS MOAU(PHUIIMPOBAHHBIX OMOJIOIMUECKHX HAHOCTPYKTYpP B HAyKe H
IIPOU3BO/JICTBE.

2 MecTo JUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHON NPOrpaMmbl

JuctumimHa oTHOCHTCS K 0a30B0oi yacTu 610ka [l «AuCIUITuHbL (MOTYITH )
[pepexBusutsl aucuutuansl: b1./].5.28 Ocnogvl mukpobuonozuu
[MoctpexBu3uThl TUCHUIUTUHEL: 51./].B.11 Ilpomsiuiiennas Muxpoouoio2us u OUOmMexHoLo2us

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs M0 TUCHHUILINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAIIPaBiieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX PE3YIBTATOB 00YUCHUS

[Tnanupyembie pe3yIbTaThl
00ydYeHUs 10 TUCIUTUIHHE,
Kon n HaumeHoBanue Kon u HauMeHOBaHuE MHIUKATOPa
. XapaKTEePU3YIOLIUE ITAIBI
bopMUPYEMBIX KOMIETSHITHIA JIOCTHKECHHS KOMIICTCHIIMHU
dbopmupoBaHus
KOMIIETEHIN I
OIIK-1 Cnocoben mpumensite |OIIK-1-B-1 Cucremarusupyer 3HaTh:
3HaHHE OMOJIOTHYECKOTO TEOPETHYECKUE OCHOBBI MUKPOOHOJIOTHM U |- OCOOCHHOCTH
pa3HoO0pa3us ¥ UCIIONIB30BATh | BUPYCOJIOTHH, OOTaHUKH, 300JI0TUU U COBPEMEHHOTO 3Tara
METOJIbI HAOII0ICHUS, WCITONIB3YET UX IS U3YYCHUS )KU3HU U pa3BUTHS OHOJIOTHH,
UICHTH()HUKAIIH, CBOMCTB KUBBIX 00BEKTOB, X OMOXUMUH,
KJIaccu(puKaImm, UIECHTU(OUKAIIMN U KYTbTUBUPOBAHUS OMOTEXHOJIOTHUH, UX CBS3b C
BOCIIPOM3BOJICTBA U OIIK-1-B-2 IIpumeHseT MeTO bl HAaHOTEXHOJIOTUSAMH,
KYJIbTUBUPOBAHUS KUBBIX HaOIIOIeHUS, KiTacCU(DHUKAITNH, HaHOMaTepHAIaAMH.
OOBEKTOB JJISl PELICHUS BOCTIPOM3BOICTBA OMOJIOTUYECKUX OOBEKTOB | YMeETh:
po¢eCCHOHATBHBIX 33]1a4 B IIPUPOJIHBIX U JJAOOPATOPHBIX YCIOBHIX - IPOBOAMUTH TIOMCK
uHpOpMaLUU IO
npoOaemMam
HaHOOMOTEXHOJIOTHH,
T€HOMHBIM, IPOTECOMHBIM U
MeTa00JI0OMHEIM 0azam
JTAHHBIX.
Baanersn:
- METOJaMH BBIJICTICHHS U




[Inanupyemble pe3ynbTaThl
00y4YeHUs 10 TUCIUTUIHHE,

Kon n HaumeHoBaHue Kon u HauMeHOBaHUE MHIUKATOPA
(opMHpYEMBIX KOMITETCHLIUI JOCTUKEHHS] KOMIIETEHIIUU XAPAKTEPHIYIOIIAE STATIbL
dbopmupoBanus
KOMIETEHINI
UCCJIEI0BAHNS CBOMCTB
OMOJIOrNYECKUX
HaHOOOBEKTOB.
OIIK-5 Cnocoben mpumensite |OIIK-5-B-1 ®opmynupyeT npuHIUIIBI 3HaTh:
B IpodecCuOHaTBHOM COBPEMEHHOM OMOTEXHOJIOTHH, IPUEMBI - 0COOEHHOCTH (PU3UKO-
NESTEeIbHOCTH COBPEMEHHBIE | T€HETUYECKON MHKEHEPUH, OCHOBBI XUMHUYECKUX
npeacTaBiIeHus 00 OCHOBAxX HaHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO XapaKTEpUCTHUK
OMOTEXHOJIOTMYECKHUX U MOJIEJINPOBAHUS HaHOMAaTepHaJIoB,
OMOMETUITMTHCKUX OIIK-5-B-2 OnenuBaeT U NporHo3UpyeT PUMEHSEMBIX B OMOJIOTUU
IIPOU3BOJICTB, TEHHOMN NEPCHIEKTUBHOCTh OOBEKTOB CBOEH U MEJUIIMHE, BO3MOXKHBIE
UHXEHEpUH, npodecCHOHATIBHOMN eATETbHOCTH JUIS HeOJIaronpusTHHIE
HaHOOMOTEXHOJIOTHH, OMOTEXHOJIOIMUYECKUX IIPOU3BOJICTB HOCJIEICTBHS
MOJIEKYJIIPHOTO OIIK-5-B-3 IIpumMeHnsieT npueMbl PUMEHSIEMbIX B OMOJIOTUH
MO/JICIMPOBAHUS olpeieNeHus: ONOJIOTNYECKOM 6€30MacHOCTH |1 METULIMHE

MPOIYKIINHA OMOTEXHOIOTUIECKUX U
OMOMEIUITMHCKUX MTPOU3BOJICTB

HAHOTIPOJIYKTOB H
HaHOMAaTEpPHAJIOB,

IYTH U CIIOCOOBI
TIOJTyYCHUsI, IPUMECHEHUS
HAHOMAaTepPHAaJIOB B
OHMOJIOTHH U MEIUIINHE.
Ymern:

- OCYIIECTBIIATH TIOUCK
uHpOpMaLIUU IO
npoOaemMaM 1o 6azam
TAaHHBIX HAHOMATEPUAJIOB U
OMOTOIUMEPOB.
Baaxers:

- METOJJaMH OIICHKH,
MOJICTTUPOBAHUS U
BU3YaITU3aIIH
MPOCTPAHCTBEHHBIX
CTPYKTYp OHOIIOIMMEPOB,
HAaHOMAaTepPHAaJIOB
HCKYCCTBEHHOTO
MIPOUCXOKICHHUS
UCTIOJIb3YEMBIX B
MEIHIIHHE.

4 CTpyKTYpa M coJepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AMCUMILINHBI

OO6mmas TpyA0€MKOCTh AUCITUIUIHHBI COCTABIAET 3 3aueTHbIe eAuHUIIbI (108 akameMruueckux 4acos).

TpynoemkocTb,
Bun paGoter aKaJIEeMUYECKNX YaCOB
4 cemectp BCETO
OO0masi Tpy10éMKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlexmum (JI) 18 18




TpynoemMkocTsb,

Bun paGoter aKaJeMHYECKHUX 9acOB
4 cemectp BCETO
[Tpaktuueckue 3austus (113) 16 16
[TpomexxyTounas arrectamus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 73,75 73,75

- Camono02o0moska (npopabomka u nOGMopeHue JIeKYUOHHO20 MAMepuand u
Mamepuana y4eOHUK08 u y4eOHblX nocooull;
- H0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,)

Buj ntoroBoro KoHTpoOJIs (3a4eT, IK3aMeH, TH(epeHIPOBAHHBIN 3a4er
3ayer)

Paznensl aucuumninHbl, u3ydaemsie B 4 ceMecTpe

KonnuecTBo yacos
No ayuTOpHAs
pasjiena HaumenoBanue pasnenon BCero AGoTa BHEay/I.
T 113 | 1P pabora

1 BBenenne: HaHOOMOTEXHOIOTUS U 8 2 - - 6
6uoHaHoTexHoorus. Hanobnorexxonaoruu u
HOBBIH 3Tan pa3BUTHs OMOJIOTUU M OMOTEXHOJIOTHMA

2 bruomakpoMoJIeKysbl KaKk COCTaBIISIONINE 12 2 2 - 8
HaHOMHpA

3 HaHnoOmoTexXHOJIOTHN Ha OCHOBE CTPYKTYPHI U 12 2 2 - 8
cBoiictB monekyn JTHK

4 Camoc60opKa MpUpPOAHBIX OMOTOTHYECKUX 12 2 2 - 8
HaHOCTPYKTYP

5 [Tpumenenne c60pok U3 OUOMOIEKYI B 12 2 2 - 8
HaHOTEXHOJIOTUH

6 [IpumeHeHne OCTIKEHUIH OMOHAHOTEXHOJIOTHH B 14 2 2 - 10
MEJIMIIMHE U B IPYTUX 00JacTsIX

7 BuopeakTops! 1 Onokatanu3aTopsl B 14 2 2 - 10
HaHOTEXHOJIOTHSIX

8 [Ipobnema 6e30MacHOCTH HAHOMATEPUATIOB 12 2 2 - 8
HAaHOTEXHOJOTUHI

9 [lepcnieKTUBBI HAHOOMOTEXHOJIOTUU U 12 2 2 - 8
OMOHAHOTEXHOJIOTHU
HWroro: 108 18 | 16 | - 74
Bcero: 108 18 | 16 | - 74

4.2 Coaepxanue pa3iejioB IMCHUINIHMHBI

Paznen Ne 1. BBeneHue: HaHOOMOTEXHOJIOTHS U OMOHAHOTeXHOJorusA. HaHoOMOTeXHOI0THM U
HOBBIH 3Tanm pa3BUTHs OHOJOTHMH W OuMoTexHoJoruii. Kimaccuueckass GMOTEXHOIOTHS: TPOMBIILICHHOE
MMPOU3BOJACTBO UCITIOJIB3YCT 6I/IOJIOFI/I‘-I€CKI/IG CHUCTCMEI. COBpeMeHHa}I 6HOT€XHOHOI‘I/IHZ OT ITPOU3BOACTBCHHBIX
MPOLIECCOB 10 HOBBIX MeTONOB JeueHHs. CoBpeMeHHass OMOTEXHOJOTHS: MOAXOAbl , OCHOBaHHBIE Ha
HUCIIOJIB30BaHUM AHTHUTCII, q)epMeHTOB U HYKJICUHOBBIX KHUCJIIOT. buoHaHoTexHOJIOTHUS: HA CTBIKE
HAHOTEXHOJIOTUU W OuoTexHosoruu. HaamonexkynspHass XUMUS U OHMOXUMHS: TEOPETHUECKHE OCHOBBI
camocOopku. CamocOopka HAHOCTPYKTYp: CIEIYIOIIME J3Tambl. B3anMONpPOHUKHOBEHHE OWOIIOTUH W
HaHoTexHoJoruu. CodyeraHue OWOHAHOTEXHOJOTMM M HaHOOMOTexHojoruu. HaHoOMOHMKAa U JKUBBIE
CHUCTCMBbI KaK INPOTOTHIIbI HAHOTEXHOJOTUH HOBBIM 3Tall Pa3BUTHA 6I/IOJIOFI/II/I n 6HOT€XHOHOFHﬁ JICKOUOHHOC
3anstue (2 4aca(oB)): Kiaccudeckas OMOTEXHOJIOTHS: TIPOMBIIIUICHHOE TIPOM3BOJACTBO HCIIOIB3YET
61/IO.HOI‘I/I‘IGCKI/I€ CHUCTCMBI. COBpeMeHHa}I 6HOT€XHOHOI‘I/IHZ OT MPOU3BOACTBCHHBLIX HNPOLCCCOB OO0 HOBBLIX
MeTo/10B JeueHus. CoBpeMeHHas: OMOTEXHOJOTHS: MOAXONbl , OCHOBAaHHBIE HA HCIOJb30BAaHUM AHTHUTED,
(bepMeHTOB U HYKJIICMHOBBIX KHUCJIOT. buonanoTexHonIOrusd: Ha CTHIKE HAHOTEXHOJIOTUU U 6I/IOTGXHOHOI‘I/II/I.
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HaamonexkynapHas xuMus U OMOXUMUS: TEOPETHUECKHE OCHOBBI caMocOopku. CamocOopka HaHOCTPYKTYD:
cienyoomuye — dTanbl.  B3aumonpoHukHoBeHHe ~— Ouonmormu M HaHoTexHosoruu.  CoueraHue
OMOHAHOTEXHOJIOTMH UM HAaHOOMOTEeXHONOTMH. HaHOOMOHWMKAa W JKUBBIE CHUCTEMBI KaK IPOTOTHIIBI
HaHOTEXHOJOTUN

Paznen Ne 2. BbuoMakpomoJsieKky/abl KaK COCTABJISAKOIIME HAHOMHPAa. bBHOMakpoMOIeKyJibl
(buormonuMepsl): HYKJICHHOBBIE KHCIOTHI, Oenku u monucaxapuabl JIHK kak HocuTenb W XpaHUTEb
reHeTnueckoi mHpopmauuun B kierke Ocobennoctu crpyktypsl PHK, ee pons B camom npeBHeM
HAHOMPOMU3BOACTBE IIaHeThl CTpyKTypHas opraHuzauuss ¥ QyHkuuu OenkoB CamoopraHuzauus U
Moudukaims 6enkoB Onuromepusanus u arperanus OenkoB. OOpa3oBaHue OEIKOBBIX HaHOKOMIUIEKCOB
KoHncTpynpoBanue HaHOCTPYKTYp Ha OCHOBE OEJIKOB

Pa3znesa Ne 3. HaHoOMOTEXHOI0rMH HA OCHOBe CTPYKTYPHI M cBoiicTB MoJiekyJ JIHK. CaoiicTBa
JHK, wucnonszyempie B HaHoTexHOnorusx. CamoynBoenue (ayroperumkanus) JHK ['mOpunmzarms
HYKJICMHOBBIX KHCJIOT, €€ MPAaKTUYeCKOe NMPUMEHEHUE AMITTH(PHUKAINS MOJIEKYS HYKICHHOBBIX KUCIIOT, €€
MpaKkTU4ecKoe nmpuMeHeHne OCHOBHBIE MOAXObI K CO3/IAHMI0 HAHOKOHCTPYKIMH HAa OCHOBE HYKJIEHMHOBBIX
kuciot Hanoxonctpykmuu Ha ocHoBe JIHK u 6enxoB

Pa3znen Ne 4. CamocOopka nNpUPOIHBIX OHOJOTHYECKUX HAHOCTPYKTYP. [Iporeccel camocOopku
U camoopranuzanuu B Ouonormu OpraHuszainus OakTepuanbHbIX S-cioeB CaMoopraHu3alus BHPYCOB
Camoopranuzanus pochonunuaasix MmeMopan Hutuatele sneMeHTsl nuTockenera HykiienHOBbIE KUCTOTHI:
HOCHUTENIN TeHeTH4ecKoi nHpopmanuu OIurocaxapuabl U MOJMCaxapusl: eie OJuH Kiacc OMOMoInMepoB
Amvunionabeie GUOPUILIBI - OMOJOTHYECKHE HAHOCTPYKTYPHI, oOpa3yromuecs myreM camocOoopku [layruHa u
IIEJIK - MPUPOJHBIC HAIMOJEKYIIpHBbIE COOpKH M3 (GUOpPHUIApHBIX OenkoB Pubocoma - koHBeiep amns
coopku 6enkoBCOXKHBIE MAIIMHBI ISl peain3aluu reHeTnyeckoro koaa. [Iporeocoma - cuctema KOHTPOJIS
KayecTBa OenkoB bruonmorndeckne HaHOIBUTATENN: KHHE3UH U IUHEHH J[pyrue HaHOABUTATEH: KIYTUKHU U
pecHnukH MIOHHBIE KaHaJb!: CEJIEKTUBHBIE HAHOIIOPHI

Paznen Ne 5. IlpumeHeHnune cOOpok U3 GMOMOJIEKYJ B HAHOTeXHOJIOruM. [IpuMeHeHne cOOpok u3
OumomoJnekyn B HaHOTexHojoruu. Ilpumenenue S-cmoeB B HaHoiutorpaduu. [IpomsBoacTBO
HaHONPOBOIHUKOB ¢ momomeio JIHK. Awmwionnneie (QuOpWuIbI Kak MaTpULbl A MPOU3BOJICTBA
HaHOMPOBOJIHUKOB MeTaln3anuss XUMHYECKH MOIM(UIIMPOBAHHBIX aKTUHOBBIX (hramMeHToB. [Ipumenenune
NENTUIHBIX HAaHOTPYOOK. bakTeprnodaru kak HoBble OMoMarepHaibl. [IpuMeHeHre NenTUIHBIX MaTPHIL JJIs
OouoMuHepanuzauuu. [Ipou3BOACTBO KOMIIO3UTHBIX HEOPTaHWYECKUX HaHomarepuayioB. [IpumeHeHue
OMOMHMHEpaTU3alli B HAHOTEXHOJIOT HH.

Paszgen Ne 6. IlpuMeHeHMe DOCTH:KEHHMH OHMOHAHOTEXHOJIOTMM B MeIMUHMHE M B JPYrux
o0JacTsix. COBEpIIEHCTBOBAHUE JIEKAPCTB 3a CYET HAHOKpHUCTaUIOB. HaHOKOHTEHHEpHl i1 AOCTaBKU
JIEKapCTB U CIenu(UUYECKOro CBA3bIBaHUA. [I[puMeHeHne HaHOPOBOIHUKOB ISl OMOJIOTUYECKON TE€TEKIIHH.
[Tpumenenue «msrkoi» aurorpaduu B 6morexHonsoruu. KoHTpacTupyromume MaruuTHble HaHOMaTepuansl."
CenbCkoe XO34WCTBO € NPUCTABKOM «HaHO». HaHOTeXHOMOrMM M BOAHBIE pecypchl HaHokocMerHka.
Hcnons30BaHue COTHEYHON SHEPTUH

Pazgen Ne 7. buopeakTtoppl M OHMOKATAIM3aTOPbI B HAHOTEXHOJOTHsIX. DepMEHTHI
(Ouoyornueckue  KaTaau3aTopbl) Kak  MPUPOAHBIE  HAHOOOBEKTHL.  [IpuMeHEeHHE  (EepMEHTOB.
Mukpoopranusmsl - OHOpeakTopsl (epMeHTOB. buopeaktopsl B mpou3BojacTBe OuoToruBa. [lomyuenue
HAaHOYACTHUI] B E€CTECTBEHHBIX OuopeakTopax. bakTepuu-O0MOpeakToOphl  yNpaBIAIOT  MpoleccaMu
KU3ZHENEATEIIbHOCTU U 3J0POBbEM UEIOBEKA. BHOpEaKkTOphl B KOCMUYECKUX MOJIETaX.

Paznen Ne 8. IIpoOsema 0e30macHOCTH HAHOMATEPHAJIOB W HAHOTeXHOJOrui. Pusuko-
XUMHUYECKHE OCHOBBI MOTEHIMAIBHBIX PUCKOB IPH IMPOU3BOACTBE M HCIIOJIB30BAHUH HAHOMATEPHUAIIOB.
IIpumepbl  TOKCHYECKOTO BO3AECUCTBHUS HaHOoMarepuayioB. CoIMalbHbIE M JTUYECKHE  ACIEKTHI
HaHOOMO00E30IaCHOCTH.

Pazgea Ne 9. Hano6uorexnonornn u HaHoMeaunuHa. [lepBble HOCTHXKEHHMS B HAIPaBICHHOM
TpaHcmopTe JekapcTB. HaHoOMOTEXHONOrMM B [HMAarHOCTUKE BHUPYCHBIX WHMEKIMHA, TMOIYyYeHUH U
IIPUMEHEHUH MCKYCCTBEHHBIX aHTUTENI. MeIUIMHCKNE UMIUIAaHTaThl HA OCHOBE HaHOTEXHOJIOTUI. TkaHeBast
WH)KEHEpUS.



4.3 IIpakTuyecKkue 3aHATHS (CEMHHAPBHI)

Ne Kon-Bo
Ne 3ansaTHs Tema
paznena 4acoB

1-2 1-2 HanpagieHHblii MyTarenes U reHHast ”H)XeHepus: O€JIKOB 4
3-4 3-4 AHaJIUTUYECKUE METOJIbI MCCIEAOBAHNS HAHOCTPYKTYP 4
5-6 5-6 Hano6noTtexHonorusi OMOJ0rMUECKH aKTHBHBIX IPEnapaToB 4
7-8 6-9 MoutekysnspHasi OMOTEXHOJIOTHS BaKITUH 4

Uroro: 16

5 YueOHO-MeTOANMYECKOE 00€ecIedeHre NUCIUTIITHHDI
5.1 OcHoBHas auTEpPaTypa

- Cupotkun, A.C. TeopeTrueckue 0CHOBBI OMOTEXHOJIOTUH: yuyeOHO-MeToauuecKkoe mocodue : [16+]
/ A.C. C-upotkus, B.b. XykoBa ; Kazanckuii rocynapcTBeHHBIM TEXHOJIOTHYECKUN YHUBEpCHUTET. — Ka3aHs :
Kaszanckuii HayyHO-uccienoBaTenbCckuil TexHosorndeckuii yuusepcurer (KHUTY), 2010. — 87 c. : uin,
cxemsl, Taba. — Pexxum mocrtymna: https://biblioclub.ru/index.php?page=book&id=270560 — bubGmmorp. B KH.
— ISBN 978-5-7882-0906-7.

- T'opnenko, B.A. Hayuynwsie ocHOBbI OmoTexHosioruu : y4deOHoe mocobme / B.A. I'opienko,
H.M. Kyry3osa, C.K. [Tstynuna. — Mocksa : [Ipomereii, 2013. — Y. 1. HanorexHonoruu B Ouonoruu. — 262
C. : 170 Tab., CXeM. - Pexum JOCTyTA! o TIOJTIITHCKE. -
URL: https: //b1b110club ru/mdex php?page=book&i1d=240486 — ISBN 978-5-7042-2445-7.

5.2 lonojHuTEIbHAA JIUTEPATYpPa

- buorexnonorus [Tekcrt] : yued / mox pen. E.C. Boponuna. — Cankr - [Terepoypr : TUOP/I, 2005. -
792 c. - bubauorp.: c. 686-699. - ISBN 5-98879-005-4.

- T'muk, b. Monekynspuas 6uorexHonorus. [IpuHnunsl u npumeHenue [Tekcr] : mep. ¢ aHri. /
b. I'muk, Jx. ITactepnak . - Mocksa : Mup, 2002. - 589 c. : un... - bubauorp.: c. 541-542 - ISBN 5-03-
003328-9. - ISBN 1-55581-1361.

- MyxaueB, C.I'. Meroauka 51abOpaTOpHOrO KyJIbTUBUPOBAHHUS a’pOOHBIX MHKPOOPTaHU3MOB H
ompeeleHNuEe YIHEPTeTUUECKUX TTapaMeTPOB MUKPOOHOTO pocTa: yueOHoe mocooue [ DneKTpoHHbIN pecypc]. /

C.I.MyxaueB ; TocymapctBeHHOe 00pa30BaTENIbHOE YUPEKACHHWE BBICHIETO MPO(ECcCHOHANTBHOTO
oOpazoBanus «Ka3zaHCKUI TOCYAapCTBEHHBIM TEXHOJIOTHYECKUN yHUBepcuTeT». — Kazans : KI'TY, 2011. —
78 C. : HIL., TaoII., CXEM. - ISBN 978-5-7882-1106-0. - Pexum

nocrtyma: http: //blblloclub ru/index.php?page=book&id=259022.

- MukpoOuonornueckuii mpakTukyM: ydeOHoe mocodue [DnexTponHsbli pecypce]. / KJI. Hlnaiiaep,
M.H. ActpaxanneBa, 3.A. Kanapckas u ap. ; @enepanbHoe areHTCTBO 1Mo o0pa3oBaHmio, ['ocymapcTBEHHOE
oOpa3zoBarenpHOE yupexaeHue Briciiero npodeccuonanbHoro oopazoBanus KasaHckuil rocyaapcTBeHHBIH
TexHoysornyeckuii yauepcuter. — Kazanb : Mzmatenscteo KHUTY, 2010. — 83 c. : un., Tabmn., cxem. —
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=259055

5.3 llepuoanueckue u3gaHus

I'eneruka : )xypHan. - Mocksa : Poccuiickas akageMusi Hayk

310poBBE HACEICHUS U cpefia oOuTanus : )xypHal. - MockBa : ®bY3 denepanbHbIid ICHTP TUTHEHBI
Y SIUIAEMUOJIOTHHI

DKOJIOTHS M MPOMBIIIIEHHOCTh Poccun : sxxypHai. - Mocksa : OO0 Kansuc

5.4 UnTepHeT-pecypcsbl



http:// www.ict.edu.ru/ - UKT-IToptan: bubmmnoreka
https://bioumo.ru/links/?SECTION _1D=366 - ®enepansaoe YMO «buosorunyeckne HayKu»
http://herzenlib.ru - IlenTp sK0N0TNUECKOI MHDOPMAIMK U KYILTYpbl/ PyOpuka «xomorus»
http://eco.rian.ru - HanimonansHbIH HHGOPMAIIMOHHBIN TTOpTan http://www.priroda.ru

5.5 IlporpammHoe obecnedyeHHe, NMpogecCHOHAJNBbHBIC 0a3bl JAHHBIX M HH(POPMALHMOHHbIE
CIIPABOYHbIE CHCTEMbI COBPEeMEHHbIX HHGOPMALIMOHHBIX TEXHOJIOT Uil

1 LibreOffice
2 Microsoft Office (nuuenswust mo norosopy Ne I10/8-12 ot 28.02.2012 1.)

3  CpeumanmsupoBaHHass  0a3a  JaHHBIX  «OJKOJOTHSA:  HAayKa W TEXHOJOTHN»
http://ecology.gpntb.ru/ecologydb/

4 http://www.biotechnolog.ru/ - buorexnosorus;

5 https://www.rosminzdrav.ru/ - Caiit MunucrepcTBa 3npaBooxpanenus Poccuiickoit deneparumn.

6  http://old.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/population/healthcare/ -
denepanpHas cayx0a TOCyaapCTBEHHOM CTATUCTHKU. 3/IpaBOOXpPaHEHHE.

7 http://www.sibbio.ru/docs/spravochnik-mikrobiologa/ - CripaBouHHK MHUKpOOHOJIOTA.

8 http://www.sysin.ru/ - CaiiT: «HayuHo-uccie10BaTeIbCKIil MHCTUTYT YKOJIOTHUH YEJIOBEKa M THTHU-
€HBI OKPYKAIOIICH CPeIbI».

6 MaTepuajnbHO-TeXHHYeCKOe o0ecnedeHre JUCHUILINHBI

Y4eOHble ayIUTOpUU AJI TPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUTIA, 3aHITHIH CEMUHAPCKOTO THUIIA,
IPYINIIOBBIX U MHIMBHUAYAIbHBIX KOHCYJIBTALMMI, TEKYIIEr0O KOHTPOJISI U MPOMEXKYTOYHOU aTTeCTalluH, I10-
MEIICHHE IS CAMOCTOSTEIHbHON PaOOTEHI.

YueOHbIE ayTUTOPUHM YKOMIUICKTOBAHBI CIIEIMATU3UPOBAHHONW MEOEeIbl0, ayJUTOPHOW TOCKOW H
TEXHUYECKUMH CPEIICTBaMU OOydeHUs (CTAllMOHAPHBIA WM MEPEHOCHOM MPOEKIIMOHHBIM dKpaH, HOYTOYK
MEPEHOCHOM, MYJIbTUMEINA -ITPOCKTOP), CAYKAIMUMH ISl IPEICTABICHU yueOHOM nHpOpMaK OOJIBIION
aymutopuu. st mpoBelneHUs 3aHATUN JIEKIIMOHHOTO THUIA HCIONB3YIOTCS Y4eOHO-HATIISTHBIC MOCOOMS,
o0ecrneunBaoIIe TEeMaTHUYEeCKUE NILTIOCTPAIK, COOTBETCTBYIOIINE paboyueil mporpaMMe AUCIUILTHHBL.

st mpoBeneHwus 1a00paTOPHBIX pabOT UCIIONB3YIOTCS CHEHATN3UpOBaHHbIe Jaboparopun. Crenu-
aIM3UpPOBaHHBIE JTAOOPATOPUH OCHAIIEHBI HEOOXOAUMBIMH XMMHYECKUMH PEaKTHBAMHU, JTaOOPATOpHOM Io-
CyAOH M J1abOpaTOpHBIM 00OpyHOBaHHEM: IIKa( BBITSHKHOM; Ja00paTOpHbIE MHCTPYMEHTHI U MaTepUalIbI,
SIUKU U TTOAJIOHBI [T pa3auid peakTUBOB U J1a00paTOPHOM MOCY b, SKCUKATOP; PEaKTUBbI; OaHs BOJSHAS;
BECHI; TEPMOMETPbI; MUKPOCKOIIBI; JJIEKTPUUECKas IUTUTKA; TEPMOCTAT.

[lepeuenr 060OpyIOBaHMS, MCHOIB3YEMOIO JJsi MPOBEAEHHUS JIabOpaTOpHBIX paboT, omnpeaensercs
TEMATUKOU 3aHATUA.

B naboparopusix npeaycMoTpeHa amnTedka JJisd OKa3aHHs NMEepBOM MOMOIIHU, UMEIOTCS CpelicTBa Io-
AKAPOTYIICHUSI.

VYyeOHast aynuTopus JUisl IPOBEICHUS 3aHITHI CEMUHAPCKOTO THIIA, TEKYIIEro KOHTPOJSI U MpOMe-
KYTOUYHOM aTTecTanny (KOMITBIOTEPHBINM KJIacC) OCHAIEHA CIEUATH3UPOBAHHOW MEOEnbIo, ayIuTOPHON
JOCKOM, TEXHUYECKHUMH CpeICTBaMU OOyueHHus (CTallMOHApHBIM MPOEKIMOHHBIM SKpaH, MyJIbTUMEAHa —
MPOEKTOP, KOMIBIOTEPHAS] TEXHHKA, MOAKIIOUEeHHAs K ceTn «VHTepHeT» U o0ecreueHueM JTOCTyIa B JIEK-
TPOHHYIO HH(GOPMAITMOHHO-00pa3oBaTeNbHyt0 cpeny OI'Y).

[Tomemenne aJis caMOCTOATEIHHONW PabOThl OCHAIIEHO CIEIHUATU3UPOBAHHON MeOeblo, KOMIBIO-
TEPHOU TEXHHMKOW C BO3MOXHOCTBIO MOAKIIOUEHUS K ceTH «HTepHeT» U obecrieueHueM JO0CTyIa B 3JIEK-
TPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeay OI'Y.

K paboueii npozpamme npunacaromes:

e @DOHJ OIEHOYHBIX CPEACTB [UIS TPOBEACHUS AaTTECTAllMd YPOBHS C(HOPMUPOBAHHOCTH
KOMIICTECHIMH 00YyJaIONIMXCs 10 TUCIHILIHHE;

° MGTOI[I/I‘IGCKI/IG YKa3aHusd OJId 06yan0H1ch;1 110 OCBOCHHUIKO JUCHUITIIUHBI.



