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Cneuudukanus 1Js 3aKJII0YUTEIbHOI0 3TaNa

Oanmnuansl «5 — npodeccnonany

DyieMeHT cneunpuKkanuu

KomMeHnTapuii k 3a1o/JiHeHUI0

Haszpanue HanpaBieHus

«TexHoI0ruu MeaMIMHBI OY1yLIEro»

VYkazaHue ypoBHS OJITOTOBKU

Kareropus «MarucrpaTypa/crieliuaIuTeT

Onucanue 1eJIeBO ay IUTOPUU

Hanpasnenue onmuMnuaabsl OpUEHTUPOBAHO HA CTYIEHTOB, MHTEPECYIOMIMXCSI BOIPOCAMU WJIH CTIEIUATU3UPYIOLIUXCS B
obnactu (HOTOHHBIX, SIACPHBIX, UPPOBBIX, OMOTEXHUIECKUX, HAHOPA3MEPHBIX CHUCTEM M TEXHOJOTHH B MenunuHe. Takas
MOJATrOTOBKA SBJISETCS MEXKIUCIUIUIMHAPHON M OCYILIECTBIISETCA MO IIUPOKOMY CIIEKTPY HaIllpaBJICHUH MOATOTOBKHU U
CIIELIMATIbHOCTEN, HaIPUMEDP, buoTexHnueckue cucremel U TexHosioruu, Pusuka, Xumus, Hanounxenepus,
Hanorexnonmorun, Menuinnckas 6nodusrka, bBuorexHonorus, a Takyke CTyJIGHTOB IPYTUX HAMPaBICHUH MTOATOTOBKH.

MakcuMabHOE KOJIUYECTBO 0AJI0B
3a 3aJaHNs

100 6ay1oB, OauIBl B IIEJIBIX YHCIIAX

Bpewms Ha BhImosIHEHUE

240 MUHYT

Crnincok pecypcoB ais
CaMOCTOSTENILHOM ITOITOTOBKU

MaccoBbI€ OTKPBITIE OHJIAH KYPCHI:

1. Snepnas memunmua. baxykoBa WM.H., MBanoB B.IO., Baxykor C.M., mmardpopma OTkpbeiTOe 0Opa3zoBaHueE,
https://openedu.ru/course/urfu/NUCMED

2. HanoctpykTypsl W HaHOoTexHosormu B OuwomenunuHe. Kamsruna H.A. mmardopma OtkpsiToe 00pazoBaHWHeE,
https://openedu.ru/course/mephi/mephi_ninvb

3. OcuoBel MPT. [IBopsHumkoB A.B., I'pomymkuna E.B., 3axapkuB A.JO. mmatrdopma OtkpeiToe oOpa3zoBaHme,
https://openedu.ru/course/mephi/mephi_mrt

4. Tomorpadus: yBuaeTs HeBUuguMOe. Beponnka MiBanosa, [1asen bapanos, nminatdopma stepik, https://stepik.org/6097

Jlureparypa:

1. ®enopoa B.H., ®aycroB E.B. Menununckas u ouonoruueckas ¢usnka. Kypc neknuit ¢ 3amauamu: yueOHOE
nocobue. 2010. - 592 c. http://www.studmedlib.ru/ru/book/ISBN9785970414231.html

2. KnumanoB B.A. ®@usnka sinepHoil MequIMHBL: yued. mocodue ams crya. By3oB. - M.: HUSY MU®U Y. 1. -2012.-
308 c.

3. bensies B.H., Knumanos B.A. ®u3nka sepHoil MeaMuuHbL: yued. mocobue Juist ctyn. By30B. -M.: HUAY MUDU
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4. 2.-2012.-248 c.

4. Tepuonoii C.K., A6aypanmoB A.b., ®enorenko N.C. KommnberlorepHas Tomorpadus: yuebnoe nocodue. 2008. -
176 c.: W1 (Cepus "Kapmannsie aTJIachl o JTy4eBOU JTUarHocTuke")
http://www.studmedlib.ru/ru/book/ISBN9785970408902.html

5. Unesacoa H.IO., Kynpusno A.B., Xpamo A.I'. MubopmarmoHHbIe TEXHOJIOTHH aHAIM3a HW300paXCHU B
3aJa4yax MEIUIIMHCKON JUAarHOCTUKH. -M.: Pagno u cBsa3p,2012.-424 c.

6. BacunseB A.JO., OnpxoBa E.b. JlyueBas muarHoctuka [DnekTpoHHbId pecypc] - MockBa: I'D90OTAP-Menua,
2008. — ObC "Dnexkrponnas oubnmoreka rexuudeckoro BY3a. (KoncyneranT cryaenra)"

7. AbGpamoB A.A., AdanacoB M.U., [Toniko B.A. Ilonyuenue pagunonykinnaoB. KopoTKOXKUBYIIHE U30TOMBI U UX
HCIIOJIb30BaHUE B MeIMIIMHE M TexHuke. M.: Mza. MI'Y, 2010, 46 c.

8. CanoxnukoB FO.A., AnueB P.A., KanmbeikoB C.H. PagunoakTuBHOCTH OKpyskaromen cpeapl. M.: bunom. 2006. 286
c.

9. Kynpsimos 10.b. Pannanmonnas ouodusuka (monusupyromue uznydenus). M.: ©U3MATIINUT, 2004, 448 c.

10.  Jlemenko B.I'., Mnpuu I' K. Meauuunckas u Ouonornyeckas pusuka. Mocksa « THOPA-M», 2012.

1. I'epman U. ®usuka opranusma uenoseka. U3a.nom MHTEJIJIEKT, Joaronpyausiid, 2011.

12. KnumanoB B.A. PagnonyknuaHas quarHoctTuka pusndeckue mpuHIunel u texHonoruu. M3n.nom UHTEJIJIEKT,
Honronpyansrii, 2014.

13. Tyuun B.B., Ontudeckas 6uomenununckas quarnoctuka. T. 1 u T. 2, M.: ©U3MATIINUT, 2006.

14. Epemun B.B., Kapros C.U. u ap., OcHoBsl pusnueckoit xumuu. Teopus u 3amayun., M.: 2005.

15. I'muaka H.JI. O6mas xumus., JI.: 1985.

16. Epemun B.B., bopmesckuii A.f., CoopHuk 3ama4 1o oOmieit u ¢puzndeckoit xumu., Maremnext: 2019.

17. Jlekuumm 1O KOMJIOMAHOM XuMuMU Juis  cryaeHToB IV kypca Xummueckoro ¢akynprera MIY
http://www.chem.msu.ru/rus/teaching/colloid-roldugin-lectures/

18. OcHoBbl Onoxumuu Jlenunmxkepa B 3-x Tomax., Jlabopatopus 3nanuii: 2019.

19. C.A. Bo3necenckniit ®usuka u 6uodusuka. Stanuprofi.ru

20. Cy3nanes W.I1. HanorexHomorus: (pU3MKO-XMMHS HAHOKJIACTEPOB, HAHOCTPYKTYp M HAHOMAaTE€pPHAJOB., 2-€ U3.,
uctp. — Jlmopoxom: 2009.

21. buonorus. Ilox penakuueit H.B.YeobimeBa. Mocka, MUA. 2016.

®dopmMmar coctsazanuii. TpeboBaHus K
COZIep>KaHUIO U 0(OPMIICHUIO
3aJaHUM.

dopmaT MPOBECHUS 3aKITIOUUTEIILHOTO ATala: OYHbIN, TMChbMEHHBIN

3aKTIOYUTEIBHBIA dTAl MPOBOIUTCS B OJWH TYyp B OJMH JICHb, U MPEIoNiaraeT BHITIOJHEHUE 3aqaHuii Ha Oymare. Bee
3a/1auu pa3pabaThIBAIOTCSl COBMECTHO C pabOTOATEISIMHU.

[IpoaomKUTENBHOCTD COCTSI3aHus A yuyacTHUKA 240 MuHyT — 4 yaca.

HroroBrie 0amibl ydacTHHKA (DOPMUPYIOTCS Ha OCHOBE YUacTHs B 3aKJIIOUUTEIILHOM 3Tare, Oajljibl 32 OTOOPOYHBIN ATaIl
HE YUUTHIBAIOTCA.

Pemenue 3aanuii JOKHO OBITh aKKYypaTHO 0(OPMIIEHO, BCE BBIKJIAAKHU U MOCJIEI0BATEIbHOCTh BIIIOJHEHUS IEHCTBUM,
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Pa3MBbIIITIEHUH TOJKHBI OBITh YETKO UACHTU(GUIMPYEeMbl. ECiiy BHINOMHAIOTCS BEIYUCICHUS 110 KaKOU-TO (hopmMyie, TO
JIOJKHBI OBITH JTaHBI IOSICHEHUS 110 UCTIOIB30BAHUIO (POPMYIIBI, 0003HAUEHUIO BEIMYMH, CIUHHIl U3MEPEHUil, B hopMyITy
JOJI’KHBI OBITH TIOJICTABJICHBI YUCIIOBbIE 3HaueHus. [IpaBUIbHBIN OTBET B 3a1aHUK O€3 MPECTaBICHUS BBIKIAIOK U
pa3MBbIIIJIEHUI HE 3aCUNTHIBAETCSI.

JomnonauTenpHas
UHGOPMALUA/MHCTPYKIMU IS
Y4aCTHUKOB, KOTOPBIE HE BOIIUIM B
PernamenT 1o HanpasJIeHHUIO

HET

KpaTkoe onucanue cTpyKkTypsl
3aJJaHUs U €T0 OCHOBHBIE
xapakTepucTuku. Cucrema
OIICHUBAHUA 3aJaHUMN.

3aKIIIOYUTEIBHBIN 3Tall COCTOUT U3 5 3a7aHui, pa3fAenEHHbIX Ha 3 OJI0Ka 33/1aHUi pa3IMYHON CIIOKHOCTH:

[TepBbIit 6JI0K COCTOUT U3 2 3aIaHUK CPEHEN CIIOKHOCTH. 3aaHus OIEHUBAIOTCS 10 15 0amioB.

Bropoii 6510k cocTouT 13 2 3aJaHMi BRICOKOW CI0XKHOCTHU. 3aaHus OlleHuBatoTcs o 20 6aos.

Tpetwnii 6J10K COCTOUT W3 OHOTO 3aJJaHUS MOBBIIICHHON CJIOKHOCTH. 3a/1aHne orieHnBaercs B 30 6aos.

Kaxxnoe 3amanue TpedyeT HalMCcaHusi OCHOBHBIX (DOPMYJI, HCIIOJIb3YEeMBbIX IS PEIICHUsI, Pa3BEPHYTONW CXEMBI PEIICHUS U
bopMyIUPOBaHUS YETKOTO OTBETA B COOTBETCTBHH C YCIOBHUSIMH 3a/1aUH.

Brimonnenue 3amaHuii TpeOyeT yMEHHsI YHMTaTh YCIOBHUS 3aavd, BBIACISATH HEOOXOMUMBIC ISl PEUICHUS IaHHEBIC,
pa3buparbcs B MPOTEKAIOMIUX TMPOIEccCaX W SBJICHUSAX, OMUCAHHBIX B YCIIOBUM, YMEHHUS HCIOJIb30BaTh CIIPABOYHBIC
PEKOMEHIANNH, C YYETOM aHaIW3a TPaHHI] MX MPUMEHUMOCTH; YMEHHUsS HCIOJb30BaTh 0a3bl NAaHHBIX (TAONHIIBI) IS
MOJTyYCHUS JaHHBIX O PU3MUECKUX BEIMUMHAX.

WNudopmanus o0 s3nemMeHTax
MIPaKTUKOOPUETUPOBAHHOCTH B
3aMaHusIX (ydacTue paboToaaTesei B
COCTABJICHUU 3aJJaHUN)

3alaHue COCTOUT U3 MPaKTUYECKUX 3a]ad. B 3aagax paccMaTpuBaroTCs peaibHbIE U MOJEIIBHBIE CUTYallMH U3 PAKTUKH
MPUMEHEHUS NHXKEHEPHO-(PU3NUECKUX, SIACPHBIX U HAHOTEXHOJIOTUN B OMOMEAUIIMHCKUX MPUIIOKEHUAX. 3a1auu
COCTABJISIIOTCS ¢ YYaCTHEM HJIM COTJIACOBBIBAIOTCS MIPEICTABUTEIIIMH Npeanpustuii-padoronareneit: ['K «Pocatomy,
Wuctutyt 6nooprannveckoit xumun um. akagemukoB M.M. Illemsakuna u FO.A. OBunnnukosa PAH; 3A0
«BUOCIIEK»; UactutyT obmeit pusuku um. A.M. [Ipoxoposa PAH; HTL] «Ammutyna»; MPHIL um. A.®. [{p16a —
¢mwman PI'BY «HMMUII paguonorun» Munzapasa Poccun.

Kpurepuu onieHnBanus

Kpurepuu orieHKH AJist KaXkKI0H 3aa4u onpeaenstores ee coaepxkanuem, 20-40% oT MakcumansHOTO 0asuia 3a 3a1aqy
JTaeTcs 3a MPaBUIbHYIO POPMYIMPOBKY UCXOAHBIX COOTHOIIEHUHN U popmyn ais ee pemienus, 50-80% 3a yacTuyHO
npaBUJIbHbIE pe3yibTaThl peteHus, 100% 3a moaTHOCTHIO MPaBUIILHOE PELICHUE U MPABWIbHBIN OTBET. [IpaBuibHbIM
OTBET B 3a/laHWU 0€3 MPECTAaBICHUS BbIKIAI0K U Pa3MbIIICHUN HE 3aCUUTHIBACTCA.

Hannuue noxpoOHoro npumepa
peLICHUH 1EMOBEPCUH 3aJaHU I

HET
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[ToapoOHOE onrcaHue CTPYKTYPHI 3aJJaHUS U €0 OCHOBHBIE XapaKTEPUCTUKH (OMITHOHAIBHO)

Onucanne He0OXO0IUMBIX HABLIKOB M CHCTEMA OLIEHUBAHMS 3aaHUi*

JJIeMeHT colep:KaHusl/ TeMa

Yro npoBepsieTcs B paMKax TeMbl

CooTBeTCTBYIOLIUE 32JAHUS

Howmep u tun 3aganus.

YpoBeHb CIIOAKHOCTH.

MaxkcuMaJIbHBIN OasI

queBa;I AUAarHoCTHKa U TCpaIinsi

3HaHuEe OHATUH, (POPMYII, TOHUMAHKE MTPOIIECCOB U
SIBIICHUH, YMCHHE MTPUMEHSTh 3HAHUS JIJIsl OTUCAHUS
SIBIIEHUH U MPOIIECCOB, TIPEACTAaBICHHBIX B 3a/1a4e,
OMpeaEeHsATh TPAHULBI IPUMEHUMOCTH UCTIONIB3YEMBIX JJIS
peteHust GOpMyIT U MOJIENIeH, BBISBIIATH HEOOXOIUMBIE
JAaHHBIE U3 YCIOBUH 3a1a49H [Tl €€ PEIIeHHs, Pa3BEPHYTO U
000CHOBaHO MPEACTABIISATh PEIICHHUE 3a1a4UH

3ajaya ¢ ONUCaHUEM YCIOBUU U
c(hopMyITHPOBAHHBIM BOIIPOCOM.
Y4acTHUKY HEOOXOTMMO HAIMCATh
MoJIPOOHOE PEIICHUE U OTBET.

cpemHei cnoxHocTu 15 6annos
BBICOKOH citoskHOCTH 20 6aiioB
MOBBIIICHHOM c10XkHOCTH 30
0amoB

SnepHas MeTUIMHA,
pamuodapmipenapaTs

3HaHue NOHATHHA, HOPMYJI, TOHUMAaHNE TIPOIIECCOB U
SIBIICHUH, YMCHHE MTPUMEHSTh 3HAHUS JIJIsl OMUCAHUS
SIBIICHUH ¥ TIPOIIECCOB, TPEJICTABIICHHBIX B 33]1a4e,
OTIPEACIISATh TPAHUIIBI TPUMEHUMOCTH UCTIONH3yEeMbIX JIIS
peteHust GOpMyIT U MOJIENIeH, BBISBIIATH HEOOXOTUMBIE
JIAaHHBIC U3 YCIIOBHH 331a4M JJIsl €€ PEIICHUs, Pa3BepHYTO U
000CHOBaHO IMPEJICTABIATH PEUICHHUE 33]a4YH

3ajava ¢ ONMUCaHUEM YCIOBUU U
c(hopMyITHPOBAHHBIM BOIIPOCOM.
Y4acTHUKY HEOOXOTMMO HAKMCATh
MoJIPOOHOE PEIICHUE U OTBET.

cpemHei cnoxHocTy 15 6annos
BBICOKOH citoskHOocTH 20 6aiioB
MOBBIIICHHOM c10kHOCTH 30
OamnoB

buodoronuka, B ToM uncie
Ja3epHbIC TEXHOJIOTUH

3HaHue NOHATHHA, (HOPMYJI, TOHUMAaHNE TIPOIIECCOB U
SIBIICHUH, YMCHHE MTPUMEHSTh 3HAHUS JIJIsI OTUCAHUS
SIBIICHUH ¥ TIPOIIECCOB, TPEJICTABIICHHBIX B 33]1a4e,
OTIPEACISATh TPAHUILIBI TPUMEHUMOCTH UCTIONH3yEMBbIX JIJIS
peteHus GOpMyIT U MOJIENIeH, BBISBIIATH HEOOXOIUMBIE
JIAHHBIC U3 YCIIOBHH 331a4M JJIsl €€ PEIICHUs, Pa3BepHYTO U

3ajava ¢ ONUCaHUEM YCIOBUU U
c(hopMyITHPOBAHHBIM BOIIPOCOM.
Y4acTHUKY HEOOXOTUMO HATMCATh
MOAPOOHOE PEIIeHNE U OTBET.

cpemHei cnoxHocTy 15 6annos
BBICOKOH citoskHOocTH 20 6aiioB
IOBBIIICHHOM C10KHOCTH 30
6aiioB
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000CHOBaHO MpeACTABJIATh PCIICHUC 3ada4YN

HanorexHomoruu B MCIOUIIUHE

3HaHue NOHATHHA, HOPMYJI, TOHUMAaHUE TIPOIIECCOB U
SIBIICHUH, YMCHHE MTPUMEHSTh 3HAHUS JIJIsI OTUCAHUS
SIBIICHUH ¥ TIPOIIECCOB, TPEJICTABIICHHBIX B 33]1a4e,
OTIPECIISATh TPAHUIIBI TPUMEHUMOCTH UCTIONH3yEeMbIX JIJIS
peteHust GOpMyIT U MOJIENIeH, BBISBIIATH HEOOXOIUMBIE
JIAHHBIC U3 YCIIOBHH 331a4M JJIsl €€ PEIIeHUs, Pa3BepHYTO U
000CHOBAHO IMPEJICTABIATH PEUICHHUE 33Ja4H

3ajava ¢ ONHUCaHUEM YCIOBUU U
c(hopMyITHPOBAHHBIM BOIIPOCOM.
YyacTHUKY HEOOXOIUMO HAIMCATh
MoJIPOOHOE PEIICHUE U OTBET.

cpemHei cnoxHocTy 15 6annos
BBICOKOH citoskHOCTH 20 6aiioB
MMOBBIIICHHON ¢I0kHOCTH 30
OamoB




