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1 leau u 3axa4yM OCBOEHMSI AN CIUIIJIMHBI

eap (umesn) OCBOCHUS NUCIUIUIMHBL: U3YYEHUE OCHOBHBIX 3aKOHOMEPHOCTEN HACIEACTBEHHOCTH U
W3MEHYMBOCTH HAa BCEX YPOBHSIX OPraHMU3aIlM{ >KUBOTO; TMOJYyYE€HHWE COBPEMEHHBIX MPEJICTaBICHUA 00
OpraHu3aIii HACJEJACTBEHHOTO MaTrepuaiga, MeXaHW3Max TIepeladyd U OSKCIPECCHH TEeHOB; H3YYCHHE
METOJIOB MOJICKYJISIPHO-TEHETHYECKOTO aHaIn3a; (POPMUPOBAHNE CUCTEMATU3UPOBAHHBIX 3HAHUI O METOaX
MOJTy4CHUS U UHTEpIpeTai HHPOPMAIIMU Ha PA3IMYHBIX YPOBHIX OpPraHU3aIuH )KUBBIX CHUCTEM.

3agaun:

- U3yYUTh MEXaHU3MbI XpaHEHUsI U Mlepelaull F'eHeTHUeCKOl HHpOopMaInu;

- U3YYUTh MEXaHU3M peaju3aluu 3TOW MHPOpMAIUU B BUAE IPU3HAKOB U CBOWCTB OPraHHW3MOB B
HpOIIGCCC nux I/IHI[I/IBI/I)IyaHI)HOFO pa3BI/ITI/I$[ mona KOHTpOJ'IeM TCHOB U BIIUJAHUCM YCJ'IOBI/II\/’I BHCIHHefI cpemﬂ;

- AMETh COBPEMEHHOE IIpPEJCTaBlIicHUE 00 OpraHu3alyy HaCJICJICTBEHHOIO MaTrepHalia Ha BCEX
YPOBHAX OpraHU3anuu )XUBOIO;

- chopMHpOBaTh MPEACTABICHUE O OCHOBHBIX METOJIaX MHUKPOCKOITMYECKOTO aHajn3a, METOoIax

I/ICCJ'IC)IOBaHl/If/'I OMOJIOTUYECKNX 00BEKTOB HA TKAHEBOM YPOBHC U HUTOJOTHUYCCKUX METOJAX.

2 MecTo IMCHMIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JlucuuniauHa OTHOCUTCS K JTUCHUIUIMHAM (MOJIYyJIsIM) TIO BBIOOpY BapuHaTMBHOM dYacTh Oyioka |

«ucuurmmuael (MOTyIH)»
[TpepeKBU3NUTHI JUCUUIUTUHBL: Omcymcmeayom
[TocTpeKBU3UTHI AUCTUTUTUHBL: Omcymcmeyom

3 TpeGoBanus K pe3yjabTaTam 00yUeHUsi MO TUCIHILINHE

[Ipouecc n3yueHus: JUCUMILIMHBI HAIIpaBJIeH Ha POPMUPOBAHUE CIEAYIOUIUX PE3YIbTATOB O0yUEHUS

[Tnanupyemble pe3yiabTaThl OOy4eHUS O JUCIUILUIMHE, XapaKTepU3yIOLIne
sTanbl GOPMUPOBAHUSI KOMIIETEHIIUI

dopmupyeMble KOMIIETEHIIHT

3HaTh:

- pa3HooOpa3Hble METOJbl MOJIYYEHUS U HUHTEpIpeTaluuu HUHPOpMalUU O
Pa3IMYHBIX YPOBHSAX OPraHU3aLUU KUBBIX CUCTEM;

- METObI UCCIIEZIOBaHUS B OMOJIOTUU U METULIUHE.

Ymersb:

- TI0JIb30BATHCSI OCHOBHOW CHEIUAIIBHON (PU3UOJIOTHYECKON U
MEJIMIUHCKON TEPMUHOJIOTUEH;

- pEmUTh KOMIUIEKC 3a7ad, OO0eCHeYMBAIOMNX B JATbHEUIIEM YMETYIO
AKCIUTYaTaIUI0 MEAUKO-OMOJIOTUYECKON TEXHUKH.

Baagersn:
- MECTOJIaMH UCCIICAOBAHUA B 6I/IOJ'IOFI/II/I U MECOUIIUHC

OIIK-5 criocoOHOCTHIO
UCII0JIb30BaTh OCHOBHBIE
npreMbl 00pabOTKU 1
MIpeICTaBICHUS
AKCTIEPUMEHTATBHBIX JaHHBIX

3HaTh:

- KpUTEPHUH U TPEOOBAHUS TPOBEACHUS MEINKO-OUOIOTHIECKHUX,
9KOJIOTUYECKHUX U HAyYHO-TEXHUUECKUX UCCIEIOBAHUN C TPUMEHEHUEM
TEXHUYECKUX CPENICTB, HH(POPMAIIMOHHBIX TEXHOJIOTUH U METOJIOB
00paboOTKH Pe3yabTaTOB

YMmeTh:

- IPOBOJAUTH MEAUKO-OHOJIOTUYECKUE, SKOJIOTUUECKUE U HAYIHO-
TEXHUYECKHE UCCIIEAOBAHUS C IPUMEHEHUEM TEXHUYECKUX CPEJICTB,
MH(POPMAIMOHHBIX TEXHOJIOTHI U METOJI0OB 0OpabOTKHU PE3yabTaTOB

Baagersb:
- HABBIKAMH B HpOBGI[GHI/II/I MGI[I/IKO-6I/IOJ'IOFI/ILICCKI/IX, OKOJIOTNYCCKUX U

[TK-2 rOTOBHOCTBIO K y4aCTHIO
B MPOBEJICHUN MEIUKO-
OMOJIOTHYECKUX,
9KOJIOTUYECKHUX U HAYyYHO-
TEXHUYECKUX HUCCIICIOBAHUH C
MIPUMEHEHHEM TEXHUYECKUX
cpenctB, HHGOPMAITMOHHBIX
TEXHOJIOTHH 1 METOJIOB
00paboOTKH Pe3yabTaTOB




[Tnanupyemble pe3yiabTaThl 0Oy4eHUS O JUCIUILUIMHE, XapaKTepU3yIOLIue

sTansbl (HOPMUPOBAHUSI KOMIIETEHIIUI

dopmupyeMble KOMIIETEHIMU

Hay4YHO-TEXHUYECKUX MCCIICIOBAHUN C MPUMEHEHUEM TEXHUYECKUX
cpenctB, HHGOPMAIIMOHHBIX TEXHOJIOTHH U METOJI0B 00pabOTKH

pe3ysbTaToB

4 CTpyKTYpa U cojepKaHue IUCHUTIIHHBI

4.1 CTpyKTypa IMCUMILTHHBI

OO61ast TpPyA0E€MKOCTh AUCLHUIIIIMHBI COCTABISAET 7 3a4ETHBIX €UHUIL (252 akaJeMUYECKUX YacoB).

TpynoemkocTs,
Bun pabotst aKaJeMHYECKUX YacoB
4 cemectp 5 cemecTp BCETO
O01mas TpyA0éMKOCTh 108 144 252
KonTakTHas padora: 14,5 11,25 25,75
Jlexmm (JI) 4 4 8
[TpaxTnueckue 3anstus (113) 10 6 16
Koncynpranuu 1 1
[IpomexyTouHas arTecTanus (3a4eT, 3K3aMeH) 0,5 0,25 0,75
CamocrosiTesbHast padora: 93,5 132,75 226,25
- 8bInoONIHeHUe KoHmpoavHou pabomol (KonmpP); +
- camocmosmenvHoe uzydeHue pazoenos;
- camono02omoska (npopabomka u nosmopeHue J1eKYUOHHO20
mamepuana u Mmamepuaia y4eOHuKo8 u y4eOHbulX nocoouii;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- H0020MOBKA K PYOEHCHOMY KOHMPOIIO U M.N.)
Bua nToroBoro KoHTpoJIs (3a4eT, IK3aMeH, 3auer IK3aMeH
AU pepeHIUPOBAHHBIN 324€T)
Pa3nens! qucuuminHel, n3ydaeMble B 4 ceMmecTpe
KosmuecTBo yacos
Ne HanmenoBanue pasnenos ayauropHas BHeEay/l.
pasnena BCETO paborta
T 13 | P pabora
| [{uTonorus Kak Hayka 14 2 12
2 Knerounas teopus 14 2 12
3 Knerka 18 2 16
4 MexaHu3Mbl 1eJ1€HUs] SyKapUOTHYECKHUX KIETOK 16 2 14
5 ['enernueckuii ananu3 16 2 14
6 I'enernka yenoBeka 16 2 14
7 I'ennas nmxeHepus 14 2 12
Uroro: 108 4 | 10 94




Paznensl AucuUIUIMHBI, U3y4aeMble€ B 5 CEMECTpE

KommuecTBo 9acoB
Ne ayIUTOpHAas
pasnena HaumenoBanue paszaenos BCEro pabora BHEay/I.
T 13 | P paborta
] MeToasl MCCIEIOBAHUN OMOJIOTHYECKUX 0OHEKTOB
Ha TKAHEBOM YPOBHE 18 2 - - 16
9 MHUKPOCKONMYECKUE METOAbI HCCIIEA0BAHUS
10 I'mcromornyueckme METOIbI NCCIIETOBAHMUS 18 ) 16
11 [uTomoruyueckre MeToIbl UCCIEA0BAHMUS ) )
12 MukpoOHOIOrH4eCcKrue METOAbl NCCIICTOBAHMS 20 i ) i 13
13 I'mcroxuMmudueckre MeTOIbI HCCISIOBAHUS
14 NmmyHOJIOrHYECKEe METO Il MCCIIETIOBAHUS 48 ) ) i 46
15 MeTtoapl MEAUKO-OHOJIOTHYECKUX UCCIIEI0BAHNI
Crpoenue u GyHKIIUU CUCTEM OpraHU3Ma
16 yeJI0BeKa U JKUBOTHBIX M METOJIBI UX 40 - 2 - 38
HCCIICOBAHMS
Hroro: 144 4 6 134
Bceero: 252 8 16 228

4.2 Conep:xkanue pa3aejoB JUCHUNIMHBI

1. llnTosiorus KaK HayKa.

IIpeomem, yenu u 3adayu yumonocuu. Mecmo yumonozuu 6 cucmeme ouonocudeckux Hayxk. Ucmopus
omkpwuimust Kiemku. Teopus 603HUKHOGeHUsi Kiemok-meuioukos K. Bonvgha. Knemounas cmpykmypa
oHcusomuulx mraueu. Ilepgvle onucanus cooepicumozo Kiemxu.

2. Kinerounast reopusi.

Ocnognvle oamwl paszeumus kiemounou meopuu. Knemounas meopus I[lleanna — Bupxosa.
OcHogHble nocmynamsi COBPEMEHHOU KIemOYHOU Meopuu.

3. Kierka.

Llumonnasmamuueckaa  memopana. Llumonnasma. Opeanennvt  dHepeemuuecko2o  0OMeHa
(Mumoxonopuu, niacmuovl). MembpanHvle opeanenbl AHADOIUYUBECKO20 U Kamaboauueckoeo 00MeH08
(anoonaasmamuueckas cemv (IIIC), epanynapuviii dHOONIAZMamMuyecKu pemukyiym (OP), enaokuti
sdonaazmamudeckuti pemuxyaym, annapam I onvoxcu, auzocomst). Cmpoenue u porav pubocom. HoepHuiti
annapam.

4. MexaHU3MBI JIeJIeHUS JYKAPHOTHYECKHUX KJIETOK.

Mumos. Meiios. Peeynayus Oenenus xkiemku. Ilonamue 06 2K302€HHbIX U IHOOEHHBIX (PAKmMopax
peayaayuu.

5. 'eHeTH4YeCKHI aHAJIM3.

OcHosbl 2ubpudonocuueckoco memooa. 6vloop 0Ovekma, ombop mamepuana OJisi CKPewUsaHus,
AHANU3 NPUSHAKA, NpUMEHeHUue CMAmucmuiecko2o memood.  3aKOHOMEPHOCMU HACIe008aHUs Npu
MOHO2UOPUOHOM cKpewusanuu, omxkpoimsle 1. Menoenem, noninoe u e nonHoe 0OMUHUPOBAHUe.

3axonomeprHocmu npu Ou- u NOAUSUOPUOHOM CKpewuUBanuu. 3aKOH He3ABUCUMO20 HACIe008AHUs
npusnaka. Bzaumooeticmeue Heannenvubix 2eH08: KOMNIEMEHMAPHOCb, INUCIA3, NOTUMEDUSL.

6. I'eHeTHKA YeJiOBEKA.

OcobenHocmu uenoseka KAk 00beKma 2ceHemuyeckux ucciedosanuti. Memoowl ucciedosanus
2CHEeMUKU 4eNo8eKa UX Xapaxkmepucmuka u ocobennocmu npumeneHus. (OcCHOBHble 3a0ay¥u U NPUHYUNDBL
pabomvl MeOuxo-2enemudeckol Koncyromayuu. Ilpobremvr meouyunckou eenemuxu. Ponv cenemuyeckux u
coyuanvhvlx hakmopos 6 reonoyuu yenogexa. I enemuueckue 3a601e8aHus.

7. l'eHHasi MH:KEeHEPHS.

l'enemuueckue ocnosvr duomexnonocuu. Onpedenenue OuomexHoso2uu. 3adadu OUOMEXHOLOUU.
Cmpykmypa cospemennot 6uomexnonocuu. Kremounas umodicenepus: oocmudcenuss u NnepcneKmussl.
['ennas unscenepus: 0ocmudiceHus U nepcneKmuaul.

8. Meroabl uccijiefoBanuii 6M0J10rH4ecKuX 00bEKTOB HA TKAHEBOM YPOBHe.



Bumanvnoe uzyuenue xnemox. Memoo Kynbmypei mxawei. M3yuenue QuKCupo8aHmviX KIemMoK u
mKaneu.

9. Mukpockonnyeckne MeToAbI HCCJIeTOBAHMS.

Csemosas muxpockonus. @az060-koHmMpacmuas Mukpockonus. I1onsapuza-yuoHHas MUKpOCKonus.

Humepgepenyuonnan muxpockonus. Mukpockonusi 6 memHom noje. Yavmpaghuonemosas
Mmukrpockonus. @Dunyopecyenmuas mukpockonus.  [lpunyunvl pabomvl OCHOBHBIX MUNOE CBEMOBLIX
Mukrpockonos. Iloocomoexka mamepuana K u320mMOBIeHUI) CPE308 O/ CBeMOONMUYECKO20 UCCAEO08AHUSL.
Dnexmponnas muxkpockonus. Iloocomoska mukponpenapama 013 uzyuenus. CneyuanibHvle Memoovl
INEKMPOHHOU MUKPOCKONUU OUONIOSUYECKUX — 0OBEKMO8: Memoo MPAHCMUCCUOHHOU, BbICOKOBOIbMHOU,
CKauupyoujeti 21eKmpOHHOU MUKPOCKONUU.

10. I'ucrororuyeckre MeTOAbI MCCICAOBAHUS.

Hcmopusa uszyuenuss mraneil u ux karaccuguxayus. Cucmema snumenuanvhvlx mxaeu. Cucmema
coedunumenvuulx mxaneu. Cucmema moluieunvlx mxanet. Hepenas mrkano.

11. I{uTo/IoOrnYecKue MeToAbl HCCIAeT0BAHUS.

Bocmpebosannocmos knunuueckoi yumonoeuu. Buder yumonoeuueckux uccrneoosanuu. CyoebHO-
MeOUYuHcKUue 1abopamopHbvle UCCie008aAHUSL.

12. MukpoOuoJIornyecKue MeToAbl HCCJIeJ0BAHUA.

Cmpoenue sykapuomuyeckoul kiemku. Cmpoenue npokapuomudeckoui kiemku. OCHO8Hble OMAUYUSL
IYKAPUOMUYECKOU U NPOKAPUOMULECKOU KIemKU. Budvl mukpockonuu ucnonv3yemvle 6 MUKpOOUOIOSUU..
Brusnue ycnosuii 6newtteti cpedvl Ha MUKPOOP2AHUZMbL (XUMUYecKue u gusuieckue ghakmopwl). Bausnue
VCI08ULL BHEUHEl CPedbl HA MUKPOOPp2aHusmul (buonocuueckue gaxkmopwt). Memoowl ucciedo8anus MUKpo-
opeanusmos. Muxpoobuonozuueckue nabopamopuu. Memoowvl muxkpobuonocuyeckou ouacnocmuxu. Kiunuue-
CKAsl MUKPOOUONO2USL.

13. 'mcroxuMuvecKue MeTOAbI HCCIET0OBAHMS.

Dpakyuonuposanue Kiemok. lucmoxumus 0Oenkosvix coeouHenull. [ucmoxumus yeneo0os.
T'ucmoxumus nunuoos. I'ucmoxumusi nuMeHmos.

14. UmMmMmyHoJI0THYeCKHe METOAbI HCCIeI0BAHHUS.

OcHogbl UMMYHOYUMOXUMUYECKO2O ananusa. Hmmynopepmenmmuulii Memoo.
Paouoummynonoeuueckuii memoo. Ummynoeucmonoeuveckuii memoo. Ummynoorommune.

15 MeTtoabl MeIMKO-0HO0JIOTHYECKUX HCCJIeI0BAHUM

Ocobennocmu buonocuueckux cucmem Kaxk 0ovekmos ucciedosanus. Cmpykmypa memooos Meouxo-
ouonocuneckux ucciedosanuti. Texnonrocuueckue YuKivl MeOUKO-OUONOSULECKUX IKCnepumenmos. Hsmepe-
HUSL 8 MeOUKo-Ouonro2uieckol npakmuxe. MucmpymenmanvHvle cpedcmea MeouKko-ouUoI02ULeCcKUx Uccieoo-
sanuil. dnekmpoguzuonocuveckue u gomomempuieckue mMemoobl MeOUKO-OUONOSUUECKUX UCCIe008AHUII.
Memoowvl buonocuueckux ucciedosanuti . Cucmemamuzayus Memooo8 MeoOuKo-0UoI02UYecKUx UCCieoo8a-
HUll. Dnemenmamu cucmemvl Memooos MeouxKo-ouonocuyeckux ucciedosanuti. Qb6odowenHas cmpykmypa
OUOMeXHUYeCKUX cucmem U ux OCHOBHwle QyHkyuu. TexHuyeckas NOO0epI’HCKA OUOMEXHUUECKUX CUCEM.
Knaccugpuxayus buomexnuueckux cucmem. buomexnuueckue mexnonozuu. buonocuueckuil 06vekm Kaxk uc-
MOYHUK MHO2000pA3HOU UHGOpMayuu o ceoem cocmosanuu. buonocuueckuii 06vekm Kax 00vekm ucciedo-
sanus. CroxicHocms noayuenus ouazHocmudeckou ungopmayuu u ee unmepnpemayuu. Ocnoguvie 6udvl pe-
eucmpupyemou ouogpuzuuecxkou ungpopmayuu. Ob0o6weHHass cmpyKmypa MeOuyuHCKoOU OUASHOCMUYECKOU
cucmembl.

16. CTpoenne U GyHKIIUHM CHCTEM OPraHU3Ma 4YeJ0BeKa U )KMBOTHBIX M METObI HX HCCJIeI0Ba-
HHA

Xapaxkmepucmuxa u pynKyus cepoeuHo cocyoucmou cucmemsl. nekmporaouozpagus (OKIT) snex-
mpoghusuonozuueckoe Kapmupoganue cepoya. Yabmpazeykosoe u sxoxkapouozpaguueckoe ucciedosanue
cepoya u cocyoos. [lonnnepoepaguueckoe (0onnieposckoe) ucciedosanue cepoya u cocyoos. J[yniekchoe u
MPUNIEKCHOe UCCAe008aHUe cocy008 u cepoya. Penmeenonocuueckoe ucciedosanue cepoya u cocyoos.
Cmpoenue u @ynkyuu nuweeapumenvroll cucmemsl. I emamonocuueckue noxazamenu Kkposu. buoxumuue-
ckue nokasamenu kposu. Cmpoenue u Qynkyuu ovixamenvHou cucmemvl. CYHKYUOHATbHBLE MEMOObl UCCIe-
dosanus OvixamenvbHou cucmemvl. Penmeenonozuueckoe ucciedosanue nuwesooa u sienyokd. IHO0CKOnU-
yeckoe ucciedo8anue nuwesooa u sxceryoxa. Cmpoenue u yHKyuu Mouenonoso cucmemsl. Pempoepaonas
nuenocpaghus. Bvlioenumenvras ypoepagus. Hcnonvzosanue Y3U npu uccredosanuu mouenonogot cucme-
mbl. Mucmpymenmanvusie memoobsl onpeoenienuss ocmpomul 3penus. Mucmpymenmanvhbie Memoobsl onpede-
JIeHUs1 ocmpomul cyxa. Mncmpymenmanvhsie Memoovl onpeoeseHusi NOp0208 OCA3AHUA.



4.3 [IpakTHyeckne 3aHATHS (CEMUHAPBI)

Ne zausatusa

Ne
pasznerna

Tema

Koin-Bo
JacoB

[Inazmatuueckass ~mMemOpana. HaamemOpaHHbIE — CTPYKTYpBI
ITOBEPXHOCTHOT'O anmnapara. CyOmeMOpaHHast CUCTEMA.
I'mukokanuke.  utockener. OpraHemibl  3HEPreTHYECKOro
oOMeHa (MUTOXOHAPHUH, IJIACTHU]IBI). DHAOIUIa3MaTHYECKas CETb
(BIIC). I'panymnsipHblil 3HAOMIA3MaTUYeCKUl peTuxkyiym (OP).
I'magkuii sporutazMatuyeckuii peTukyiayMm. Amnmapar [ osbmku.
Cunres pubocom. Anpo. Permmkamms JTHK.

OpraHmauH;{ MHTO3a U MeHo3a. Perynslum[ JCICHHUA KIICTKH.

3aKOHOMEPHOCTH HacJIeJOBaHMS npu MOHOTHOPUIHOM
CKpELIMBAaHUM, OTKpbIThIe ['. MeHIenem, MOJHOE W HE MOJHOE
JTOMUHUPOBaHUE. 3aKOHOMEPHOCTH TPU [U- U TMOJUTHOPUIHOM
CKPENINBAaHUMN. BzanMmoneiictue HeaJUICTIbHBIX T'CHOB:
KOMILJIEMEHTapHOCTh, JIHCTa3, mnoJmMmepus. KpoccuHrosep.
HacnegoBanme crienmieHHOE C IIOJIOM.

Metoant W3y4CHUS HaCJICACTBEHHOCTHU JeJIoBeKa:
IeHEAJIOTUYECKUH,  LIMTOT€HETUYEeCKHi,  MOpP(OIOrHUYECKU,
MMMYHOJIOTHYECKUM, OJM3HEIOBBI U OMOXUMUYECKUN METOJIBI.
OcHOBHBIE 3a7]a4d U TIPUHIHIBI PaOOThl MEIUKO-TE€HETHUECKOM
KOHCYJIbTALNH.

I'enetnueckue OCHOBBI OHMOTEXHOJIOTUH. OmnpenencHue
OMOTEXHOJIOTUHA. 3a1a4 OMOTEXHOJIOTHM.

12

Meronsl HCCJIEI0BAHUsA MUKPOOPraHU3MOB. Meto b1
MHUKpPOOHOIOIHUECKON TUAarHOCTUKH.

13

['ucToxumusi OETKOBBIX COCAMHEHHH. [MCTOXMMHS YrieBOJOB.
T'ucroxumus mnuaoB. [ MCTOXUMHS IIUTMEHTOB.

14

OCHOBEI HUMMYHOIUTOXUMHUYCCKOI'O aHAJIM3a.

15

CtpykTypa METOJOB MEIUKO-OMOJIOTHYECKUX HCCIICIOBAHMIA.
Texnomornueckue LAKJIBI MEIUKO-OMOJIOTHYECKUX
JKCIIEPUMEHTOB. W3mepenuss B MeIUKO-OMOJOTMYECKOM
npakTuke. MHCTpyMeHTallbHbIE CPeCTBA MEAUKO-OMOIOTHYECKUX
HCCIIEOBAHUMN.

16

Dnektpokanuorpadus (BKT) ANEKTPOPHU3NOTOTHIECKOE
KapTUPOBaHUE cepaua. VYibTpazBykoBoe U
IXOKapaAuorpaduyeckoe UCCIeIOBaHuE  Cepialla UM COCY/OB.
Jonmieporpaduueckoe (JOMIIIIEPOBCKOE) MCCISAOBAHUE Cepala
U cocyoB. JIyIUIeKCHOE U TPUILIEKCHOE HCCIIEI0BAHUE COCY/IOB
u cepaua. PenTrenonornyeckoe uccieaoBaHue cepia U COCyI0B.
I'emarosnorudeckne  TOKaszaTelW  KPOBU.  bHOXHMHUYECKHE
mokaszarenu KpoBU. DyHKIIMOHAIBHBIE METOJBI HCCIICIOBAHUS
JBIXaTeIbHOM CHUCTEMBI. PEHTreHOJIOrMYecKoe HCCIEeA0BaHUE
MUIIEBOIa W OKENyJKa. OHAOCKOTHMYECKOE HCCIIEOBaHUE
MUIIeBOa W JKelmynka.  Perporpagnas — muenorpadus.
Boinenutensnas  yporpadusi.  Ucnons3oBanme Y3U  npum
HCCIEA0OBAaHUM  MOYEIOJIOBOM cucTeMbl. HHCTpymeHTanbHbIE
METOJBI OIpPEACICHUS OCTPOTHI 3peHus. HMHCTpyMeHTaIbHBIC
METOJBI OTPENCIICHUsT OCTPOTHI CiyXa. MHCTpyMeHTaIbHBIC
METO/IbI OITPEICIICHHSI TIOPOTOB OCSI3aHUSI.

HUroro:
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4.4 KontpoJabHas pa6ora (4 cemecTp)

OcobenHocmu buonocuYecKux cucmem Kak 00beKkmos uccie008aHusl.

Cmpykmypa memo0oo8 MeouKo-ouoi02udecKux Uccie008aHull.

Texnonoeuueckue yukivl MeOUKO-OUOIOSUYECKUX IKCHEPUMEHTNOB.

Hszmepenusi 6 MeOuxo-ouoI02uuecKoll npaKkmuxe.

Hncmpymenmanvhvie cpedcmsea Meouko-ouoI02UYeCKUX UcCie008aHull.

Onexmpodghuzuonocuyeckue u pomomempuyeckue Memoovl MeOUKo-0U0N02ULeCKUX UCCAEe)08AHULL.

Cucmemamuszayus Memo0oo8 MeOUuKo-OUOLI0SUYECKUX UCCIe008AHUL.

Onemenmamu cucmemuvl MemMo008 MeOUKO-O0UON02ULECKUX UCCIe)08AHULL.

Obobwennas cmpykmypa OUOMexHUYeCKUX CUCmeM U UX OCHOBHbIE (DYHKYUU.

Buonoeuueckuii 06vekm Kax ucmoyHuK MHO2000PA3HOU UHDOPMAYUU O C8OEM COCTNOSHUU.

buonocuueckuii obvexm kaxk obwvekm uccredosanus. CROHCHOCMb NOTYUEeHUs OUACHOCMUYECKOU
unpopmayuu u ee uHmepnpemayuu.

OcHosnbie 6uobl  pecucmpupyemoti ouogusuveckou ungopmayuu. Ob6obwennas cmpykmypa
MEOUYUHCKOU OUACHOCMUYECKOU CUCTEMDL.

5 Y4yeOHO-MeTOAMYECKOE 0o0ecTIedyeHHue JUCIMITITHHBI
5.1 OcHoBHas auTEpaTypa

1. Kanrokos, B.H. Metonp! uccnenoBanus B 6uosnoruu u Mmeauiuae [TekcT] : yaeOHUK I CTyIeH-
TOB, OOYYAIOIIMXCSI 1O MPOTpaMMaM BBICHIETO TMPO(ECCHOHAIBHOTO 00pa30BaHUs MO CHEIHATHHOCTH
200402.65 HuxxeHepHOE 1€JI0 B MEIUKO-OMOJOTMYECKON MpaKTUKE U 10 HAIPaBJICHUIO IOJArOTOBKHU
201000.62 buotexHudyeckrue CUCTEMBbI U TexHoJioruu / M-Bo obpaszoBanus u Hayku Poc. denepanuu, Oexep.
roc. Oromker. oOpa3zoBar. ydpexaeHue Bwicil. Tpod. obOpazoBanus "OpenOypr. roc. yH-T"; Denep. roc.
OrokeT. yupexaeHue "MexoTpacieBoi Hayd.-TexH. KoMmIiuieke "Mukpoxupyprus riaza" um. akaa. C. H.
®enoposa", OpenOypr. ¢uin.; Denep. roc. OHOKET. 00pa3oBaT. yUpeKJAeHUE BBICHI. Mpod. oOpazoBaHMs
"OpenOypr. roc. mea. akaa."; [B. H. KantokoB u ap.]. - OpenoOypr : ArenrctBo "lIpecca”, 2013. - 196 c. :
wi. - bubmmorp.: ¢. 195-196. - ISBN 978-5-91854-101-2.

2. JaBsimoBa, O. K. MeTobl TeHeTHYECKUX HMCCIIeNOBAHUN MHUKpOOpraHu3MoB [Tekcr] : yueOHOE
mocobue yIsi CTYIEHTOB, OOYYArOMIMXCA MO MPOrpaMMaM BBICIIETO MPOQPECCHOHAIIBHOTO 00pa30BaHMs IO
HarnpasiieHusM noarotoBku 020400.62 buonorus, 020400.68 buonorus / O. K. JlaBeiioBa; M-Bo o0Opa3oBa-
Hus u Hayku Poc. @enepamnuu, deaep. roc. Or0mKeT. 00pa3oBaT. yupekIeHHE BbhICHI. Tpod. 0Opa3zoBaHus
"OpenOypr. roc. yu-1". - OpenOypr : OI'Y, 2013. - 132 c. : wi. - bubnuorp.: c. 132. - ISBN 987-5-4417-
0221-8.

3. Anexwuna, I'. I1. Merozs! ucciiemoBanusi TeHETUKH desioBeka [ Tekcr] : yue6. mocobue / I'. T1. Ae-
xuHa, M. C. ManaxoBa; M-Bo oOpazoBanusi u Hayku Poc. denepanuu, denep. roc. 6romkeT. oOpazoBar.
yupexJieHue Beicil. mpod. oOpazoBanus "OpenOypr. roc. yu-t". - OpenOypr : Yuusepcuret, 2012. - 210 c. :
wi. - bubmmorp.: ¢. 157. - ISBN 978-5-4417-0041-2.

4. Kucnenko, B.H. Berepunapuast mukpoouosnorus u ummynosorus.Hacts 1. OOmias MUKpoOHOJIO-
rusg: YueOnuk / Kuciaenko B.H., Komprwee H.M. - M.: HUIlI HNH®PA-M, 2016. - 184 c.
http://znanium.com/catalog.php?bookinfo=501575

5. Aisman, P.M. @usunomnorus yeaoseka: Yuebnoe nmocooue / P.1. Aiisman, H.II. A6ackanosa, H.C.
ynenuna. - 2-e wu3n., jgom. W mepepad. - M. HUI HWHOPA-M, 2015. - 432 c.
http://znanium.com/catalog.php?bookinfo=429943

6. CazanoB, A. A. I'enetuka [DnekTpoHHbIN pecypc] : yueb. poc. / A. A. Cazanos. - CII6.: JIT'Y um.
A. C. Ilymkuna, 2011. - 264 c. - Pexxum noctyna: http:// http://znanium.com/catalog/product/445036

7. 'enetuka u 6uomerpust: YuebHo-npakTuueckoe nocoodue. / Tapuokos T.T., Makcumos B.1., IOn-
nambaes 10.A. - M.:KYPC, HULl UTHD®PA-M, 2016. - 112 c.: 60x90 1/16. - (Bsiciee oOpa3zoBanue: baka-
JaBpuar) (O6moxka) ISBN 978-5-906818-94-2 - Pexum JOCTyHa:
http://znanium.com/catalog/product/754365



5.2 lomosiHUTe/ILHAS JIUTEPATYPa

1. 3aBaneeBa, C. M. lluronorust u rucronorus [Tekct] : yued. mocobue / C. M. 3aBaneeBa; M-Bo
obpazoBanusi 1 Hayku Poc. denepamuu, denep. roc. OrmKeT. 00pa3oBaT. YUPEKICHHE BBHICHI. MPOQ.
obpazoBanus "OpenOypr. roc. yH-T". - OpenOypr : Yuusepcuret, 2012. - 217 ¢ : un., ¢oT. - bubmmorp.: c.
215-216. - ISBN 978-5-4417-0039-9.

2. Huxonbckuii, B. W. I'eneruka [Tekct] : yue6. mocobue nns By3oB / B. . Hukonbckuit. - M. :

Axamemus, 2010. - 250 c. : wun. - (Beicmee mnpodeccuonanbHoe oOpazoBanue. llemarormueckue
crenuanbHoCTH). - [Ipui.: c. 214-242. - bubnuorp.: c. 243-245. - ISBN 978-5-7695-5807-8.
3. buonorus [Tekcr] : B 2 kH: y4e0. IJ1sl CTYJIGHTOB Me/l. CTICIIHAIBHOCTEH BY30B / oA pea. B.

H. Speiruna . - 9-e u3a., crep. - M. : Boicur. k., 2008.. - ISBN 978-5-06-006085-0 Ku. 1 : YKusnusb. ['eHsl.
Knerka. OnTtorenes. Yenosek. - 432 c. : uin.. - [Ipeam. ykas.: c. 420-427. - bubmmorp.: c. 419. - ISBN 978-5-
06-006083-6.Hoznpuna, B.W. Dkcnpecc-ructonorus: U3nanue 4-e, nonoiaHeHHoe u nepepadortannoe. / B.U.
Hoznppuna. — M: — OO0 "Meaunuackoe nadopmarmonHoe arentctso'”, 2008. — 526 c.

4. buonorus [Tekcr] : B 2 kH: y4e0. 715 CTYJIGHTOB M€/, CIICIIMAIBHOCTEH BY30B / 1o pea. B.
H. Spsiruna . - 9-e uzn., crep. - M. : Boicu. mik., 2008.. - ISBN 978-5-06-006085-0 Ku. 2 : DBosmtorus.
Okocuctema. buochepa. Yenoseuectso. - 336 c. : uin.. - [Ipeam. ykas.: ¢. 320-330. - bubmwmorp.: c. 319. -
ISBN 978-5-06-006084-3.

5. Kumynes, U. @. O0mas u monekynspHas reneruka [Tekcr] : yue6. mocoOue st CTyI. YH-TOB,
oOyuatontuxcs no cruern. 510600 "buonorus" / U. ®@. XKumynes ; otB. pen. E. C. bensena, A. [1. Akudnes.-
4-e u3n., crep. - HoBocubupck : Cu6. yauB. uszn-so, 2007. - 479 c. : .. - Umen. ykas.: c. 459. - [Ipeam.
ykas.: c. 472. - ISBN 978-5-379-00375-3.

6. EropoBa, T. A. OcHoBbl OmoTexHOJOTHH: yueO. mocooue it By3oB / T. A. Eroposa, C. M.
Knynosa, E. A. XKuByxuna.- 3-e u3na., crep. - M.: Axkanemus, 2006. - 208 c. - (Bricuiee npodeccroHaibHoe
obpasoBanue). - bubmuorp.: c. 205-206. - ISBN 5-7695-2808-7.

7. [lpakTukym no kypcy «®u3H0J0THs YeJIOBEKa U AKUBOTHBIX»| DIIEKTPOHHBIN pecypce] : yueb. noc. /
I[lon oOme#t pen. P. W. Aiszmama. - 2 wm3a. - M. MHadppa-M, 2013. - 282 c.
http://znanium.com/catalog.php?bookinfo=399263.

5.3 Ilepuoanueckue U3aHus

5.4 UnTepHeT-pecypchl

https://vse-kursy.com/onlain/221-kurs-genetika.html — I'enetuxa
https://vse-kursy.com/onlain/423-videolekciya-perspektivnye-tehnologii-v-biomedicine.html — Iep-
CIICKTUBHBIC TCXHOJIOTUHN B 6I/IOMGJII/IHI/IHG
https://vse-kursy.com/onlain/839-vvedenie-v-bioinformatiku-onlain-lekciya.html — BBenenue B 61o-
MH(OPMATUKY OHJIAHH-KYPChI
https://vse-kursy.com/onlain/179-osnovy-biologii.html — OcHoBEI OMONOTHM
https://vse-kursy.com/onlain/180-osnovy-bioinformatiki.html — OcHoBbI OHOMHpOpPMATHKHI
https://openedu.ru/course/spbu/BIOINF — Benenue B 61onH(popManTuKy: METaréHOMHUKA
https://universarium.org/ - «YHuBepcapuym» JlonosnurenbHas o0ieoOpazoBarenpHas mporpaMmma
1o 6uoJoTHH

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaIbHble 0a3bl JAHHBIX M HH(OPMALMOHHBIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTH

Obyuaromumcs obecrieueH A0cTyn (YAaJeHHBIH JOCTYI), B TOM YUCIIE B CIy4yae MPUMEHEHUS dJIeK-
TPOHHOTO OOYYEHHsI, IUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH, K COBPEMEHHBIM PO (HECCHOHATTLHBIM
0a3aM JaHHBIX ¥ HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM:



1. Onepanuonnas cucrema Microsoft Windows

2. Ilaket HacTonpHBIX pritokeHuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. TAPAHT IInardgopma F1 [DnexkTpoHHBIH pecypc]: cripaBouHO-IIpaBoBasi cucreMa. / PazpaboTunk
OOO HIIIT «I'"'APAHT-Cepsucy», 119992, Mocka, BopooseBsi ropsr, MI'Y, [1990-2016]. — Pexxum gocty-
na B cety OI'Y s ycranoBku cuctemsl: \\fileserver1\GarantClient\garant.exe

4. KoncynpranTllmtoc [ DneKTpOHHBIN pecypc]: 2JeKTPOHHOE MEPUOTUICCKOE U3JTaHNE CITPAaBOYHAS
npaBoBas cucteMa. / Pazpabotunk 3A0 «Koncynprant [Lmtocy», [1992-2016]. — Pexxum noctymna k cucreme
B cetu OI'Y nns ycranoBku cuctemsl: \\fileserver1\|CONSULT\cons.exe

5. CucremMa KOMITBIOTEPHOTO MOJICTTUPOBAHHS U aHAIHM3a CXEM AJIEKTPOHHBIX
ycrpoiictB NIMultisimEducation 10 UserLicense

6. Cpena pazpabotku nporpamm g 1iatdopm Arduino S4A

6 MaTepuajibHO-TeXHUYECKOe o0ecneyeHue TUCIHIIINHBI

VY4eOHble ayIuTOpUU JAJsl MPOBEACHUS 3aHATUN JIEKUMOHHOTO THWIIA, CEMHHAPCKOTO THMA, IS
MIPOBEJICHUSI TPYIIOBBIX W UHAUBUAYAJIbHBIX KOHCYJIbTAllMd, TEKYHIEr0 KOHTPOJSI U MPOMEXKYTOUHOMN
aTTeCTalUH.

AyIuTOopuN OCHAIIEHbl KOMILJIEKTAMU YUEHUYECKON MeOesn, TEXHUUYECKUMHU CPeJCTBaMU 00yUEHHUs,
CILY>KalllUMU JJIs [Ipe/icTaBIeHus yueOHOM uHpopmanuu OOJbIION ayqUTOPHH.

[Tomemienre s caMOCTOSATENbHONW pabOThl 00y4YarOLIUXCS OCHAIICHbl KOMIIBIOTEPHON TEXHUKOH,
noakioueHHo k certu "WHTepHer", u oOecnedyeHneM JoCTyna B 3JEKTPOHHYI HH(OPMAaLMOHHO-
obpazoBatenbHyto cpeny OI'Y.

K paboueii npocpamme npunacaiomcs:

o DoHI OIEHOYHBIX CPEJCTB MJsl MPOBEICHUS MPOMEKYTOYHOW aTTECTallMd OO0YyJarolUXCs IO
JTUCITUTIITNHE;

e Meroauyeckue yKazaHus it 00yJaromUXCs 10 OCBOCHHUIO JUCITUTIIIAHBL.
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