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AHHOTaANuA

B Hacrosimiee BpeMsi MOCTIKEHUS OMO(DH3MKM, OMOTEXHONOTHMH W HAHOTEXHOJIOTHH
BBI3BIBAIOT OOJBIION HMHTepec B oOmiectBe. i pa3BUTHUS JIMYHOCTU HIKOJBHHUKA TPETHETO
THICSIYEIETUS HEOOXOAMMO 00€CIIeYNTh €r0 COBPEMEHHBIMU 3HAHUSIMU OCHOB HayK, HOBEHIIUMU
METOJJaMH TO3HAHUSI 3aKOHOMEPHOCTEH pa3BUTHs MPUPOIBI M OOIIECTBA, CIOCOOCTBYIOIIUMU
€ro OpUEHTAIlMU B Pa3NUYHBIX cdepax aesTenbHOcTH. COoBpeMeHHOE O0y4YeHHE MIKOJILHUKOB
HEBO3MOXKHO 0€3 03HAaKOMJICHHS C MPUOPUTETHBIMU HAIpPaBICHUSIMH OHMOJIOTMYECKUX HAyK, MX
WHTETpaIei C JPYTMMHU MEePCIEKTUBHBIMU CMEXHBIMU OOJIACTSIMU, UTO PACIIUPSIET 00IaCTH HX
npoeCCHOHAIBHONW OpUEHTAluU. Takke Kypc CrnocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO
MBIIUICHUSI U OOBEKTUBHOMY IMOHUMAHHIO >KU3HEHHBIX SIBIICHUH M TPOILIECCOB HAPYIICHUS
KU3HEJEATENIbHOCTH OopraHu3MoB. CojepkaHue Kypca 0ObeKTUBHBIM 00pa3oM JAEMOHCTPUPYET
HENPEPHIBHOCTh B H3YYEHUH TMPUPOABI, TIOKa3blBas TECHYIO B3aMMOCBS3h (PU3NYCCKUX,
XUMHUYECKHX U OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

Kypc crmanupoBaH Kak MEXAMCHHUILTHHAPHOE OMHCAHWE SBICHUN U 3aKOHOMEPHOCTEH,
MPOTEKAIOIIMX B JKUBBIX OpPraHM3Max Ha pPa3HbBIX YPOBHAX €ro OpraHu3aluud M HMEIOLINX
O0nopu3NYecCKUii M TEXHOJIOTMYECKHH XapakTep. OJEKTUBHBIM Kypc MpeaHa3zHaueH Jyis
OCHOBHOrOo oOpaszoBanus yuammuxcs 10-11 xmaccoB, oOydaromuxcsi 10 HaIlpaBICHUSM
€CTECTBEHHO-HAYYHOTO W  TEXHOJOTHYECKOro Tpoduieid, a TakkKe HWHTEPECYIOIIHXCs
COBPEMEHHBIMH MpOoOJIeMaMu HayKH U TOTOBSIIUXCS K OOYYEHHIO B By3€ Ha CHEIMAIbHOCTSIX
¢u3nueckoro,  OMOJIOTMYECKOTO,  XMMHYECKOTO,  MEOUIIMHCKOTO,  WH)XXEHEPHOTO U
CEJIbCKOXO03SHUCTBEHHOr0 TMpoduiss. B oCHOBY mporpaMMbl 3J€KTUBHOTO Kypca IOJO0XKEHO
coJepkaHue y4eOHbIX mocobmii mo 6uo¢usuke (3aBecroBckas M.H., I'puropseBa M.C., ®pons
A.A. Brenenue B 0nopusuky. Y4eOHO-METOIMUECKOE MOCOOHE IJIsi YICHHUKOB CTAPIINX KIacCOB
o0mieoOpazoBarenbHbIX MKOI. - M.: HUAY MU®U, 2020. - 56 c.), 6uorexnonoruu (I'opdbenko

H.B. buorexnonorus. 10-11 kmaccel: y4e0. mocobue st 0o0meoOp. opraHuzamuii. — M.:
[Ipocsemenue, 2019. — 143 c.) u nanorexunonoruu (Ceeryxun B.B., Ssrymenko N.O. OcHOBBI
HaHoTexHojoruu. 10-11 kmaccel: ydeb. mocobuwe st o0mieoOp. opraHuzamuii. — M.:
[Ipocsemenune, 2019. — 112 c.), aBTOpcKUX HporpaMM M3 COOpHUKA MPHUMEPHBIX paboumx

nporpamMMm. DJIEKTUBHBIE KYpPCHI Il TPOPMIHLHOM MIKOJBL: y4eb. mocobue s oOmieoOpazonar.
opranmzaumit/[H.B. Antunosa u np.]. - M.: Ilpocemenue, 2019. - 187 c.- (Ilpodunbhas
HIKOJIa) JUIsl CPEeTHUX 00111e00pa30oBaTeNIbHbIX YUPEKICHUN U HbIHE JEWCTBYIOIINE CTaHAAPTHI
0a31CHOT0 U NPOPMILHOrO 00YyYSHHSI Ha CTapIICH CTyNeH! 001ero oopa3oBaHusl.

Copep:xaHue Kypca MOXET OBbIThb MCIIOJNB30BAHO MAJI MpPOBeAeHUS (aKylIbTaTUBHBIX
3aHATUH A7 YrayOJeHHOW MOATOTOBKH IO €CTECTBEHHO-HAYYHBIM JHCHUIUIMHAM: OHMOJIOTHH,
dusnke, XUMUH, MaTeMaTHKe, BO BHEYPOUHOH U HCCIIEI0BATENbCKON e TEIIbHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM Mpolecce

Kypc «OcHOBBl OMOPU3MKH W OHOTEXHOJIOTMH» BBICTYIIA€T B KadyeCTBE Y4eOHOTO
IpeMEeTa U BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHHMH 00 OKpYXKaromeM Mupe. Y4eOHbIN
KypC TMpeIHa3Ha4YeH JIJIi OCHOBHOTO oOpa3zoBanus ydarmmxcsi 10-11 kimaccoB, HHTEPECYIOMMXCS
COBPEMEHHBIMU TpOoOJIeMaMH HAyKH U TOTOBSIIUXCA K OOYYEHHUIO B By3€ Ha CIEIHAIBHOCTSIX
(bU3UIECKOT0, OMOJIOTHYECKOTO, XUMHUYECKOTO0 W TexHosormdeckoro mpoduist. CoaepkaHue
Kypca BBIXOJHMT 3a PAMKH IIKOJIHOW MPOrpaMMbI M MOKET OBITh MCIIOJIB30BAHO JUISI IPOBEACHUS
(bakynbTaTUBHBIX 3aHITUN 1JI YTITYOJIEHHOM MOATOTOBKH.

Ha u3ydenue 3mekTUBHOro Kypca BbiaeneHo 34 yaca B X kiacce — 17 gacoB (0,5 gac B
Heneno) u B Xl kimacce — 17 wacos (0,5 yac B HEJEINI0).

Hesn u 3aga4mn U3yyeHust Kypca

OcHoBHast yenb Kypca: O3HAKOMUTH IIKOJBHHUKOB C COBPEMEHHBIMH (DHU3MUECKHUMHU
NOJIX0/JaMH B HCCJIEJOBAHUU JKHUBBIX OPTaHU3MOB, C(HOPMHpPOBATH HHTEpPEC, a 3HAUUT H
MOTHBALIMIO JJIS1 U3Y4EHUs AUCLUILINH €CTECTBEHHOHAYYHOT O IPOduUIIs.
3aoauu kypca:



1. Jlatp pacmupeHHble 3HAHHS 1O OCHOBaM OMO(MU3MKH, OHWOTEXHOJOTHH H
HaHOTEXHOJIOTHUH,

2. YroyOuTb 3HaHUS, KacaloIIUecs MOJIEKYJIIPHO-KIETOUYHBIX TEXHOJIOTUH B 001acTH
MEIUIUHBI, JKABOTHOBOJICTBA, pPACTCHHEBOJICTBA M COBPEMEHHBIX HAIPABJICHUSIX
MPOMBINUICHHOCTH;

3. Pa3Buth ymeHHe aHaTM3WPOBaTh, CPABHUBATh, 0000IIATh W YCTaHABIMBATH MPUYUHHO-
CIICICTBEHHBIC CBS3M TPU U3YYCHUH METOJNOB OHODU3NKH, OUOTEXHOJIOTUU U
HAHOTEXHOJIOTHH, OKAa3bIBAIOIIUX HEMOCPEACTBEHHOE BIUSHHE HAa TEHETHUYECKYIO
pOrpaMMy pa3BHUTHUS;

4. PacmmpuTh Kpyro3op 4epe3 caMOCTOSTEIbHYIO HAyYHYIO JeSITeIbHOCTb.

dbopMUpOBaHHE Y ydalUXcs NPEJCTABICHUH 00 OCHOBaX KBAaHTOBBIX 3((EKTOB, MIUPOKO
UCTIOJIb3yEMBIX B HAHOTEXHOJIOTHSIX;

— (opmupoBanue y yyammxcsi o0IIero MpeAcTaBIeHUs] O HAHOTEXHOJIOTHU

Kak 0CO0O0¥ OTpaciii HayKH U MPOU3BOCTBA;

— 3HAKOMCTBO YYaIl[UXCsl C OCHOBHBIMHU HAIIPABJICHUSMH M METO/aMHU UCCIIEIOBAaHUN B 00JIacTH
HAHOTEXHOJIOTHIA;

— ¢opMupoBaHHE TIPEACTABICHHUS O TMPAKTUYSCKOM 3HAYCHHH pa3pabaThIBacMbIX
HAHOTEXHOJIOTHIA JIJISl AJIEKTPOHHUKH, ONTOAICKTPOHUKH, KOMITBIOTEPHOH TEXHUKH, BOCHHOTO
Jena u T. 1.;

— 3HAKOMCTBO YYaIIUXCs C IEPCIIEKTUBAMH Pa3BUTHsI HAHOTEXHOJIOTHH 1

npoOyXJACHHEe Yy HUX UHTepeca K TMPUIOKEHUIO COOCTBEHHBIX YCHIMKA B o0iactu
HaHOTEXHOJIOTHH.

Conep:xanue Kypca
Paznen. 1. dusuka 6MoOIOrUYeCcKUX cucteM u mporeccos (17 4.)
Tema 1. ®usuka Gnonornvyeckux cuctem (6 4.)

[Ipenmer Onodu3MKa U MECTO e€e B CHCTeME HayK. BHOTEXHOJIOTHS U HaHOTEXHOJIOTHUS
KaK MHTEHCUBHO pa3BMUBAIOIIMECS COBPEMEHHBbIE HANpaBlIEHUS MPAKTUYECKOW peaau3aluu
JOCTHIKCHUM COBPEMEHHOM HAyKHU. ®u3n4ecKul HMHCTPYMEHTAapui, IMPUMEHSAEMBIM B
ouonornueckux cuctemax. buonorumdeckue Cuctemsr XKuzneOOecnieuenus (BCXKO) s
KOCMHMYECKHX JKCHETUIMiA. DKcrepuMeHTanbHble cuctembl «buoc-3», «buocepa-2», CEEF
CELSS. 3naueHne 3aMKHYTOCTH MOTOKOB BEHIECTB IS JUIMTENbHOTO cyiiecTBoBaHuss bCXKO.
MonekynspHas 6uopusuka. dusznyeckre Mpouecch, 00yCIaBIMUBAIOUINE KU3HEACATEILHOCTD
KJIETOK M Pa3IMYHBIX OPraHu3MoB. DOTOpEryinsaTOpHbIe cucTeMbl. CTpoeHUE I1a3. Y CTPOUCTBO
rJ1a3a WICHHCTOHOTUX. MexaHu3M (poToperentnm rira3a MISKOMUTAOIIHX.

Tewma 2. buoduznueckue nporeccor (11 4.)

Tepmoannamuka OMOJIOTNYECKUX IPOIIECCOB. Ob6mas XapaKTepUCTUKA
($hOTOOMOTOTHYECKUX PEaKIMi U UX TUIBl. DOPMHUPOBAHUE CAMOCTOSATEIBHBIX OMO(PU3NUECKHUX
TUCIUIUIMH - Ouonornyeckoil tepmoamaamuku (P. Maitep, I'. U. T'ecc, I'. I'enmbmromsi, HO.
JIubux, M. PyGuep, P. Kinaysuyc), porodbuonorun (T. IOuT, I'. ['enbmromnsir), MeMOpaHO-TOTUH
(YO. bepumrreiin, B. Ildeddep, I'. ne @pus, P. OBepron), paanodruonoruu, 31eKTpodu3nonoruu
(JI. TansBanu, A. Bonbra, K. Matteyuu, D. [{io0ya-Peiimon, JI. I'epman, 0. bepumreiin, B.
Hepucr, H.E. Beenenckuii, b.®. Bepuro, B.IO. Yarosen), 6uoontuku u 6moakyctuku (T. FOHT,
I'. Tenpmronsir), OuokuHeTuku (C. Appenuyc). OcHOBHbIC cTaguu (HOTOOMOIOTHYECKOTO
mporecca M HMX  XapakTepucTHKH. CBEeTOBbIE M TEMHOBbIE CTaaud  (OTOCHHTE3A.
®dotomopdorene3. DotonepuoansM. Dororponuzm. DoTtoTakcHC. 3pUTETBHBIE TMHUTMEHTHI.
MexanusM W peryiasius — 3pUTENbHOM  QoTropenenuuu.  buomOMHHECHEHIMS |
OMOIOMUHECIIEHTHBIE opraHu3Mbl. @nyopecuenuus. buomomunecuennus mops. [Ipumenenue
OMOJIIOMUHECIICHTHBIX MeTOJI0B (Omodmusmka, sKojorus, MeauiuHa). Bnusuaue Y D-nznydenus
Ha JKMBBIC OpPraHU3MBbI (IeHCcTBHE Ha OCTKH, HYKJICHHOBBIC KHCIOTBHI, MeMOpaHbl). D(PheKTs
doropemaparun u  poro3ammTel. DOTOOMOJIOTHYECKHE peakluh B KOXKe. OpuTema.



[MurmenTanus Koxw (3arap), kaumeporeres. PoToCEeHCUOUTN3AIMS, MEXAHU3MbI 1 TIPUMEHEHHUE.
OcHOBBI (OTOIMHAMHYECKOM TEPAITHH.

JIBr>xkeHre OpraHu3MoB — Ouodusnuyeckuii mnpomecc. [IpuHIMD camoopraHu3anuu
MPOCTPAHCTBEHHOM  CTPYKTyphl Oenka  (mapagokc JleBuHTan, IIANEPOHBI, TPHOHBI).
depMeHTAaTHUBHAsT KHUHETUKA. AHTHTENa KaK YHHKAJIBHBIA crHenu(uiyeckuid Kiacc OEIKOB.
Kunernka Muxasnmuca-Menten. Koarynsmust 6emnka.

[Ipenmer paauanuonHol Omodusuku. PammodyBCTBUTENBHOCTH (PaaMOyCTOWYMBOCTD)
Ounonoruyecknux OO0BEKTOB W ee Monauduxanus. JlydeBble mMopakeHHs KIETOK. MeXxaHHU3Mbl
paaManMoOHHOW THOENM KIETOK (amonTo3 H  HEkpo3). [eHeTwdeckas HECTAOWIBHOCTD.
Panuanyonnsie 3Q¢peKxThl, perucTpupyemMble Ha YpOBHE KJIETKH: 0030p COBPEMEHHBIX METO/0B
Ouonornyeckoi A03uMeTpuu. EcTecTBeHHBIH paguanMOHHBIA (OH 3eMiH, aHTPOMOTCHHBIN
paaranoHHbIA (GoH. OCHOBHBIE PaIMOHYKIUIBI PAIUAIIMIOHHOTO (POHA U X B3aWMOJEUCTBUE C
OpraHM3MOM YE€JIOBEKa U JKUBOTHBIX. Mcmosiab3oBaHME PaJMOAKTUBHBIX HM30TONOB YEIOBEKOM.
Pacnpenenenne u murpanus paaiMoOHYKJIHJIOB B OpraHu3Me deioBeka. buodusuka B Kocmoce.
3D-0MONpPUHTHHT KUBBIX OpraHoB. MeauuuHckas onodusuka. buonHnpopmaruka.

buodusuka HazemHBIX 3KOCcHUCTeM. Poib BeICIIUX pacTeHWil. JlepeBbs W TpaBBbl.
Pacnpenenenne 6momacchl M0 KOMIIOHEHTaM Ha3eMHBIX SKOCUCTEM. [leTpUTHBIE MUIIEBbIC LIEIH.
[TouBa um mpowMCXOAAIIME B HEW MpoIecchl TpaHcPopMalnuu BemecTBa. Poib >KUBOTHBIX,
Oakrepuii u TpuboB. Tpodpuueckue ypoBHH. [IoTOKM BemiecTBa M YHEPTUU B OCHOBHBIX OMOMaX.
XapakTepUCTUKU MPOAYKIIMA B HA3€MHBIX HKOCHUCTEMAX PA3HOTO THUIIA: BJIAKHBIE TPOINYECKHE
Jgeca, TPOIIMYECKHUE CaBaHHBI U OOpealbHbIC CTENH, ITYCTHIHM, JIMCTOIAJHbIE U XBONHBIC Jieca
YMEPEHHOW 30HBI, XBOWHBIE OopeanbHBIC Jeca (Taira), Oojora, TyHApa. BzammoneiicTBue
NONYJSAUUA: KOHKYPEHIIUS, «XUIIHUK-KEPTBA», KOOIEpalus, aMEHCAIW3M, KOMMEHCAIU3M,
«rmapa3uT-xo3siuH». OCHOBHBIE TpaHC()OPMALMOHHBIE TMPOIECCHl KPUTHYECKUX  SIBICHUMN
(mo’>xapbl, BCIIBIIIKA MAacCOBOTO Pa3MHOXEHHMsS HACEKOMBIX, BETpoBajibl). BoccTaHoBieHue B
OopeanbHbIX Jecax. [mobanpHbIe 3DPEKTH B 3KOCHCTEMAX OOpEATbHBIX JIECOB.

buodusuka BomHbIX 3K0cHcTeM. Bosa 1 ee MecTo B xu3HU denoBeka. [loHsTHE BOTHOM
9KocUCTeMbl. DUZHKO-XUMHUECKHUE YCIOBHS Cpeibl OOMTaHMS U OTPaHUYECHHUs], HAKJIaIbIBaeMbIe
UMM, Ha (QYHKIIMOHUPOBaHHE BOJHBIX dKOocHcTeM. OCHOBHBIE CBOMCTBAa BOABI (TEINIOEMKOCTbD,
MOBEPXHOCTHOE HATsHKEHUE, CIOCOOHOCTh OBITh PaCTBOPUTENIEM, 3aBUCUMOCTD TUIOTHOCTH BObI
OT TeMIlepaTyphl) U UX MPUYUHBL 3aKkoH MuHUMYMa JInOuxa. ['umore3a Tpoduueckoro kackana.
buomanunynsauua. Ponep MopenupoBaHus B BOINpPOCaX MCCIEAOBAaHUSA BOJHBIX JKOCHCTEM.
OcCHOBHBIE THIIBI MOJIENEH BOJHBIX IKOCHUCTEM.

Paznen. 2. OcuoBbl Ouotexuonoruit (11 4.)
Tema 1. Hanpasnenus 6uorexuosoruu (11 4.)

buotexHonorus — MynpTUANCHUILTHHAPHAS HayKa. OOBEKTHl M METO/IbI OMOTEXHOJIOTHH.
CBs131 GUOTEXHOJIOTUH C OMOTOTHYECKUMHU, XUMHUUECKUMHU, TEXHUUYECKUMHU U IPYTUMH HayKaMU.
WzroroBrnenne BakIUMH OWOTEXHOJOTMYECKMMU METOJaMU: CYOBEAMHUYHbBIE BaKIMHBI,
MOJIMBAKIMHBI. JledeHne HacielCTBEHHBIX 3a0oyieBaHUM denoBeka. [IpoayKThl muTaHusd Ha
ocHoBe I'M - coipbs. TectupoBanue ['M npoaykToB Ha 6€3011aCHOCTH, MX MapKupoBka. CTpaHbl
noctaBmk I'M pactennit 1 I'M npoaykroB nutanus. Kontpons Han co3ganuem ['MO.
buosTnka — 4YacTp 3THMKM, W3y4arolllas HPABCTBEHHYIO CTOPOHY JEATEIBHOCTH YEIOBEKAa B
MeOuIHE, ONOJIOTHH.

I'enernueckuii kox. Meroabl reHHOM WHXXeHepuu. PacmmdpoBka reHOMOB 4eIOBEKa,
JKUBOTHBIX U pacTteHuil. IIpoekt «l'éeHOM dYeloBeKa» W €ro MNpPaKTHYECKOE 3HA4YCHUE.
HacnenctBennsie 3a0osieBaHUS: METOJbl JMArHOCTHKH, MEPCHEKTHBBI JieueHUs. MeToauka
noydeHus: pekomOunantHor JIHK mo II. Jlo6any u II. Bepry. KoncrpynpoBanue KiIeTok ¢
U3MEHEHHON HAaCleJICTBEHHOCThIO: PECTPHUKIMS, JUTHPOBAaHUE, TpaHCPOpPMALUs, CKPHUHMHT.
[Toryuenne xuMepHBIX OETKOB B KJeTKax OakTepuil. BekTopsl /uist paboThl B KJIETKaX BBICHIMX
opranuzMoB. CoOumtosieHre 0e30MacHOCTH HpU padOTe TEHHBIX HHXKEHEPOB C IMAaTOTCHHBIMH
OpraHu3MaMH.



KynbpTuBUpOBaHUE KIETOK U TKaHEH, THOPUAN3AINS, PEKOHCTPYKIUS. TOTUIIOTEHTHOCTD.
Knon. KionupoBanume OeCrO3BOHOYHBIX M  IO3BOHOYHBIX JKMBOTHBIX. KIioHajbHOE
MUKPOpPa3MHOXEHUE, PAa3MHOKEHHUE BHE OpraHu3Mma. MeToJbl KJIETOYHON HWH)XXEHEPUH.
Tpancrenos. Pectpukrasel. TpancreHHbIe pacTeHUs U KUBOTHBIE. OCOOCHHOCTH MUTATEIBHBIX
Cpell W peXKHMa BhIpalIMBaHUS. [paHCIUIAaHTAMs SMOPUOHOB JKUBOTHBIX. (coOeHHOCTH
KJIOHUPOBaHMs OpraHoB. LleHTp penpoaykiuu uyenoBeka. DTUYECKUE ACTEKThl KJIOHHPOBAHUSL.
buonorust XWMEpHBIX U KIOHUPOBAaHHBIX HHAMBUAYYMOB. YTpara TOTUIIOTEHTHOCTH.
Tpauncmanranua. Ummnantanus. @UTOrOpMOHBL: ayKCUHBI U KHHUHBI, UX pOJib. BeipamuBanue
pactennii B mpoOupkax. CTBOJIOBBIE KJIETKH, UX OocoOeHHOcTH. OT MIa3MaTHYeCKOH KIETKH
HacJIeyeTcs CIOCOOHOCTh K CHHTE3y aHTHUTEN, a OT OIYyXOJEBOM KJIETKH - CIIOCOOHOCTH
JUIMTENIbHO ~ KYJbTUBHPOBATHCS BHE opraHu3ma. OHKOreHHblE BUPYCHL. PeTpoBHUpYCHI.
Tpancaykmuss — mporecc mnepeHoca OaktepuanbHor JIHK w3 onmHoit kileTkm B JIpyryro
6axreprogarom. [Ina3muel, X XapakTepHble OCOOCHHOCTH.

Paznen 3. OCHOBBI HAHOTEXHOJIOTHIA (6 4.)
Tewma 1. HarnorexHosnoruu u HaHoMaTepuaibl (6 4.)

HanoTtexHonoruu u reHoMbl: MUKPO- U HaHOUMUIIbl. HAaHOTEXHOIOTUH 1 HaHOMAaTEpHUAIbI.
Knaccudukanmst ~ HaHOMaTEpHAIIOB. NHCTpyMEHTHI HaHOTEXHOJIOTHH. Yraeponnsie
HAHOCTPYKTYpPHI, HAHOYACTHIIBI, HAHOIOPUCTHIE CTPYKTYPHI, HAHOTPYOKH, HAHOAWCIIEPCHH,
HAaHOCTPYKTYPUPOBAHHBIE ITOBEPXHOCTH UM IUIEHKH, HAHOKPUCTAUINYECKUE MaTEpUAIbL.
TexHoM0TUM MOTYyYEeHUs HAHOMATEPUAJTIOB «CBEPXY BHU3» U «CHU3Y BBEPX», CAMOOPraHHU3aUs
U camocOopKa B HaHOTeXHONOrusX. OOpaTuMble U HEOOpaTUMble XUMHUECKHUE peakiuu. Busl
XMMHUYECKOTO paBHOBECHA. 3akOoH JelcTByromux wmacc. KoHcranta paBHOBecus. BrnusHue
pa3IUYHBIX (aKTOPOB Ha cocTosiHUE paBHOBecusa. Hanomokpertus. Katanuzatopsl u QUiIbTphI.
Hanorexnomorun B  MemunuHe. HaHorexHomormu B mappoMepud W MHUIICBOU
MPOMBINUIEHHOCTH. HaHOTEXHOI0TMH, HCIIONBb3YEMBIE ITPU MPOU3BOJCTBE CIIOPTUBHBIX TOBAPOB,
onexasl U 00yBu. HanotexHosoruu B BoeHHOM jene. HaHoanekrponnka 1 HaHOKOMITBIOTEPEI.
KBanTtoBbie koMIIbIOTEpHI. CBeTOANOABI. JIazepbl. MUKPO3JIEKTPOMEXaHUYECKUE CTPYKTYPHI.

TemaTnueckuii miau 10

Ne | HasBanue pa3zenoB U T€M | BCETO Bupl yaeOHBIX 3aHATHN
n/n 4acoB | TeopeTHdyeckuX | MNPAKTUYECKUX | KOHTPOJIbHBIX
Pasnen. 1. ®usuka 17 12 5
OMOJIOTHYECKUX CUCTEM U
IIPOLIECCOB
1 | Tema 1. ®usuka 6 5 1

OHOJIOTUYECKUX CUCTEM

2 | Tema 2. buogpuznyeckue 11 7 4
IPOLIECCHI
pe3eps 0
UTOTO 17 12 5)
TemaTuyecknii niaan 11
Ne | HasBanue pa3zenoB U T€M | BCETO Bupl yaeOHBIX 3aHATHN
n/n yacoB | TeopeTndyeckux | NPAKTUYECKUX | KOHTPOJIbHBIX
Pa3znen. 2. OcHOBBI 11 10 1
OMOTEXHOJIOTHH
3 | Tema 1. HampaBnenus 11 10 1
OMOTEXHOJIOTHH




Pasznen 3. OcHOBEI 6 5 1
HAHOTECXHOJIOTHUH

4 | Tema 1. HaHoTexHOIOTHU 6 5 1
¥ HAaHOMAaTEPHAITBI
pe3eps 0
HUTOTO 17 15 2

Metoanl 1 popMbl 00yUeHM I

[Tpu peanusanuu 1aHHOTO Kypca MOTYT OBITh MCIIOJIB30BaHbl Pa3HOOOpPA3HbIE METOMABI U
dbopMbl  O0yueHHS TpU MPOBEACHUHM KOMOMHUPOBAHHBIX 3aHATHUH, NPAKTHUECKUX U
IMPOBCPOUHBIX pa60T. B xauectBe METOAOB 06yquI/151 MOXXHO IPUMCHATH CJIOBCCHBIC, HArJISAHBIC,
MPAKTUYICCKUC, YACTUIHO-TIOMCKOBBIC, UCCIICAOBATCIILCKUC HpO6J'IeMHI:Ie, JAUCKYCCUOHHBIC U IMMPOCKTHBIC.
Peanmmzyemble (GopMbl opraHuzanuu y4eOHOTO 3aHATHS: Oecesa; 3aluTa IPOEKTOB; KPYTJIBIA CTOJ;
nmabopaToOpHOE 3aHSITHE, JCKIUSI, «MO3TOBOM INTypM»; HAOMIONCHHWE, OJKCIIEPUMEHT. A TarKke
NeJaroru4yeCKMue TCXHOJIOTMH, IMPUMCHACMBIC NPU pCaln3alluM IIpOorpaMmbl, TAKHC KaK: TCXHOJIOTI'HA
Pa3sBUTUA KPUTHYCCKOI'O0 MBIINIJICHUSA, IIPOCKTHAA TCXHOJIOTHUA, TCXHOJOTHUA HpO6JIeMHOI‘O
00y4YeHHs1, UTPOBBIE TEXHOJIOTHH, KEIIC — TEXHOIOTHsl, TPYIIIOBbIE TEXHOJIOTHH U TPAJAULIMOHHbBIE
TEXHOJIOTHH (KJIACCHO-YPOYHAsI CUCTEMA).

O:xugaemMble pe3yJabTaThl H3yYeHHS Kypca

Pe3ynbrarel 00yueHust mo mporpaMMe Kypca B CpefHel IIKOje TOJIKHBI ObITh HaIPaBIICHBI
Ha IOCTHM)KEHUE 00YYaIOIUMHUCS CIEAYIOUINX Pe3yIbTaTOB:
Yuawuiica nayuumces:
- 00BACHATH POsIb OMOPU3NKH, OMOTEXHOIOTUH, HAHOTEXHOJIOTHIA B ()OPMHPOBAHUU HAYYHOTO
MHUPOBO33PEHHUS U COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUDA;
- IOHUMATh €JUHCTBO KUBOW U HEXUBOU MPUPOBI, POACTBO KUBBIX OPraHU3MOB;
- UHTETPUPOBATh 3HAHUSI O 3AKOHOMEPHOCTSAX MPOTEKAHMSI B JKUBBIX OpraHU3Max (pU3NYECKUX U
(U3UKO-XMMUYECKUX MPOIIECCOB HA Pa3HBIX YPOBHAX OPraHU3allMyd — OT CYOMOJIEKYJISIPHOTO U
MOJIEKYJISIPHOTO JI0 KJIETKH U L[EJI0r0 OpraHu3Ma;
- TOHUMATh B3aMMOCBSI3U (PU3NYECKUX U OMOJIOTUYECKUX MPOLIECCOB B JKUBBIX CHCTEMAX;
- IPUMEHSTh OCHOBHBIE (PU3UUYECKUE METO/IbI UCCIIEIOBAaHUS OUOIOIrMUECKUX O0BEKTOB;
- IOHUMATD POJIb OMOTEXHOJIOTUI U HAHOTEXHOJIOTHH B 1I€JIOM B )KM3HEICSATEIHHOCTH YEIOBEKa
B XXIB.;
-00OBACHATh TNPUHIUINHATILHOE BIUSHUE pPa3MEPOB MAaKpOMOJIEKYJ M HAHOYACTUI[ Ha HX
(dbu3HYecKue CBOMCTBA;
- TIOHMMAaTh NEpPCHEKTHBBl TaK Ha3bIBAEMOr0 MOJEKYSIPHOTO JM3aiiHa, BKIIIOYAIOIIETO
HAHOCTPYKTYpPbl KaK HEOPraHMYECKOro, TaK M OpPraHMYecKOro M  OHOJOrHYecKOro
IPOUCXOXKACHUS.
Yuawuiicsa nonyuum 6osmoorcnocme Hayuumsca.
- paboraTh cO cpelncTBaMH WH(GOpPMAIMM, B TOM YHCIE KOMIBIOTEPHBIMU (YMETb HCKaTh
oTOMpaTh HHPOPMAIIHIO, CHCTEMAaTH3UPOBATh M KOPPEKTHUPOBATH €€, COCTABIATH pedeparsl);
- TOTOBUTH COOOIICHHUS M JJOKJIAQABI U BBICTYINATh C HUMHU;
- y4acTBOBATh B IUCKYCCHUSX;
- 0(pOpPMIISITH COOOILIEHHS U AOKJIaIbl B TUCBMEHHOM U 3JIEKTPOHHOM BHU/IE;
- momOWparh K JIOKJIajgaM, COOOIIeHHsM, pedeparaM WUTIOCTpATUBHBIN MaTepual |
KOPPEKTHPOBATH €T0;
- HCIMONb30BaThb MNPUOOPETEHHbIE 3HAHUS W YMEHUA B MPAKTUYECKON JAeATeIbHOCTH U
MOBCEHEBHOM KU3HU JUIS CO3/1aHUSI KOMMYHHUKATUBHOM CPe/Ibl B IMAJIOTaX U OOIIECHUH;
- HCIMONb30BaThb MNPUOOPETEHHbIE 3HAHUS W YMEHUA B MPAKTUYECKON JEATEeIbHOCTH U
MIOBCEHEBHOM KU3HU JIUIs TIOCTPOEHUS TUIIOTE3BI IO CO3/IaHUI0 MOJETICH CTPOCHUS BEIIECTB;
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- HWCHOJB30BaTh NPUOOPETEHHBIC 3HAHMA W YMEHHS B MPAKTHUYECKOW JESITEeIbHOCTH U
MOBCETHEBHOM JKMU3HH TSI HAXOXKJICHHS IPAKTUYECKOTO MPUMEHEHHS OCHOBHBIX SBICHUH
(GU3KKY B )KU3HU YEIIOBEKA,

- UCTIOJIb30BATh MPHOOPETEHHBIE 3HAHNUS U YMEHUS B MPOQIIEHON MTOATOTOBKE IIKOJIBHUKOB JIIS
MOCTYIUICHUSI Ha €CTECTBEHHO-HAy4HbIE (DAaKyJIbTEThl YHUBEPCHTETOB, MPEXKIE BCETO 3a CYET
IpEeOCTaBICHUsT  00pa30BaTENbHBIX YCIOYr IO COBPEMEHHBIM  HANpaBICHUSM  HAyKH,
JIOTIOJTHUTEIBHBIM K TPaJIUIIMOHHBIM y4eOHBIM IPOTrpaMMam;

- HMCIIOJIb30BaTh MOTCHIMAN COJCpP)KaHMsI AMCTAHIIMOHHOM 00pa3oBaTENBHOM Cpeabl B 001acTH
6no¢u3nKy, OMOTEXHOJIIOTUH U JPYTUX COBPEMEHHBIX HAYYHBIX HalpaBJICHUI.

®opMBI KOHTPOJISI YPOBHSA JOCTHKEHNH YUAIIUXCH U KPUTEPHH OLEHKHU

Kontpons pesynbraToB 0OydeHHs W OLEHKa (IO MATUOAJUIBHOW CHCTeMe) NPHOOpPETEHHBIX
yYalIuMHUCS YMEHHH W HaBBIKOB MPOW3BOAATCS TPU BBINIOJHEHHWH WMH TPAKTHYECKUX pabdoT,
NPOBEPOYHBIX pabOT MO OKOHYAHMM KaXAOTO pasfesia W 3amure mnpoekrta. 1lo snekTUBHBIM Kypcam
OIIEHWBaHWE TPOU3BOIUTCS IO MATHOAIIFHON CHCTEME KaK CpeaHee 3HaUeHHE TeKYIIUX OIEHOK.

JlonoTHUTEIbHBIC 00y4aloIue MaTepHuaJIbl
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