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1 leau u 3axa4m OCBOEHMSI AN CIUIIJIMHBI

Heap (mesn) OCBOCHUS NUCIUIUIMHBL: U3YYEHUE OCHOBHBIX 3aKOHOMEPHOCTEW HACJIEJACTBEHHOCTH U
W3MEHYMBOCTH HAa BCEX YPOBHSIX OPraHMU3aIlM{ >KUBOTO; TMOJYyYE€HHWE COBPEMEHHBIX MPEJICTaBICHUA 00

opraHus3alnyi HACJICACTBCHHOIO MaTrcpuajla, MEXaHU3Max IMCpeaadnu H

OKCIIPpECCHMU T'CHOB;, H3Y4YCHUC

MCTOJAO0B MOJICKYJIAPHO-TCHECTHYCCKOI'O aHAJIM3a, (bOpMI/IpOBaHI/IC CUCTCMATU3HPOBAHHBIX 3HAHHH O METOdaXxX
IMMOJYYCHHA U UHTCPIIPETANN I/IH(i)OpMaHI/II/I Ha pa3jIMYHBIX YPOBHAX OpraHu3allu XUBBIX CUCTCM.

3amauyu:

- U3yYUTh MEXaHU3MbI XpaHEHUsI U Mlepelaull F'eHeTHUeCKOl HHpOopMaInu;

- U3YYHUTh MEXaHU3M peaju3aluu 3TOW MHPOpMAIUU B BUAE NPU3HAKOB U CBOWCTB OPraHHW3MOB B
IIPOLIECCE UX MHIMBHUIYAIIBHOTO PAa3BUTHS 110 KOHTPOJIEM IT'€HOB U BIMSHUEM YCIIOBUI BHEIIHEH CPEJIbI;

- UMETb COBPEMEHHOE IIpEJCTaBleHHEe OO0 OpraHu3allMd HAcJIEICTBEHHOIO MaTepHana Ha BCeX

YPOBHSX OPraHU3aLNHN KUBOTO;

- C(l)OpMI/IpOBaTB MNpEACTAaBJICHUEC O OCHOBHBIX METOJAaX MHUKPOCKOIMMYCCKOr0 aHalin3a, MCETOoIdax
I/ICCJ'IGJIOBaHl/If/'I OMOJIOTUYECKNX 00BEKTOB HA TKAHEBOM YPOBHC U HUTOJOTHUYCCKUX METOJAX.

2 MecTo IMCHMIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JlucuuniauHa OTHOCUTCS K OOs3aTeNbHBIM JUCHUIIIHHAM (MOIYJISIM) BapHaTHBHON dacTtu Onoka 1

«ducuurmmuael (MOTyIH)»
[IpepexBu3nthl quctmIuinesl: b. 1. 5. 12 Xumus
[TocTpekBU3UTHI QUCUMILIUHBL: Omcymemayom

3 TpeGoBaHus K pe3yjabTaTaMm 00yUeHUsi M0 TUCIHUILINHE

[Ipouecc n3yueHus: AUCUMILIMHBI HAIIpaBJIeH Ha POPMUPOBAHUE CIETYIOUIUX PE3YIbTATOB O0yUEHUS

[Tnanupyemble pe3yiabTaThl OOy4EHUS O JUCIUIUIMHE, XapaKTepU3yIOLIue
sTansbl (HOPMUPOBAHUSI KOMIIETEHIIUI

dopmupyeMble KOMIIETEHIIMT

3HaTh:

- pa3HOOOpa3HbIe METOJbI TOJYUYCHHS] M WHTEpIpeTanuu UHPOPMAIUUA O
Pa3IUYHBIX YPOBHSIX OPTaHHU3AIIUN KUBBIX CHCTEM;

- METOBI MCCIICIOBAHKS B OMOJIOTHY U MEIUIIHHE.

YMeTh:

- TI0JIb30BATHCSI OCHOBHOW CHEIUAIIbHON (PU3UOJIOTHYECKON U
MEIUIMHCKON TEPMUHOJIOTHEN;

- pemUTh KOMIUIEKC 3a7ad, OO0eCHeYMBAIOMNX B JAJbHEUIIEM YMETYIO
AKCIUTyaTaI[UI0 MEIUKO-ONOJIOTHIECKON TEXHUKH.

Baagersb:
- MECTOJIaMH UCCIICAOBAHHUA B 6I/IOJ'IOFI/II/I U MCOUIUHC.

OIIK-5 criocoOHOCTBIO
UCII0JIb30BaTh OCHOBHBIE
npreMbl 00pabOTKU 1
MIpeICTaBICHUS
AKCTIEPUMEHTAIBHBIX JaHHBIX

3HaTh:

- OCHOBHBIE PE3YJbTATHl Pa3pab0TOK U KPUTEPUU BHEIPCHUS B
MIPOU3BOJICTBO OMOMEIUIIMHCKON M SKOJIOTHUYECKOU TEXHUKH

YMmerh:

- BHEIPSTH Pe3yIbTaThl pa3pabOTOK B MPOU3BOJACTBO OMOMEIUIIMHCKOMN 1
3KOJIOTUYECKON TEXHUKH

Buaanertsb:

- METOJIaMH U KPUTEPHUSMH BHEAPEHHUS B IIPOU3BOJICTBO PE3YJIbTATOB
pa3paboTOK OMOMEIUIIMHCKON M 9KOJOTHUECKOU TEXHUKHU

[1K-4 roTOBHOCTBIO BHEIPSITH
pe3ynbTaThl pa3paboTOK B
MIPOU3BOICTBO
OMOMEIUIIMHCKON 1
SKOJIOTHYECKOM TEXHUKH




4 CTpyKTYypa U cojepKaHue TUCHUNTIHHBI

4.1 CTpyKTypa IMCUMILTHHBI

OO01ast TpPyA0E€MKOCTh AUCLHUILIIMHBI COCTaBIIsAET 6 3a4eTHBIX equHUI] (216 akageMHUecKrux 4acoB).

TpynoemkocTs,
Bun paGotsr aKaJICMUYECKUX 9aCOB
4 cemecTp 5 cemecTp BCETO
O01mas Tpya10éMKOCTh 108 108 216
KonTakTHas padora: 35,25 52,25 87,5
Jlexmm (JI) 18 18 36
[TpakTnueckue 3anstus (113) 16 34 50
Koncynpranuu 1 1
[IpomexyTouHas arTecTanus (3a4eT, 3K3aMeH) 0,25 0,25 0,5
CamocrosiTesbHas padora: 72,75 55,75 128,5
- CamMono02omosKa (npopabomra u no8MopeHue J1eKYUOHHO20
mamepuana u Mamepuana y4eOHUKo8 u yueOHbix nocoouil;
- H0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- H0020MOBKA K KOJLLOKBUYMAM,
- H0020MOBKA K PYOEHCHOMY KOHMPOJIIO U M.N.)
Bua uTtoroBoro KOHTpoJIs (3a4eT, IK3aMeH, IK3aMeH 3a4er
Au(ppepeHIUPOBAHHBIN 324€T)
Pazgenbr quctuninabl, n3ydaemsbie B 4 ceMecTpe
KoaunuecTBo 4acor
Ne ayIUTOpHas
pasnena HaumenoBanue pasznenos BCETO paboTa BHEAY/I.
T 13 | P paborta
1 [{uronorus kak Hayka 16 4 2 10
2 Kiterounas teopust 14 2 2 10
3 Knerka 22 4 4 14
4 MexaHu3Mbl 1eJ1€HUs] SyKApUOTHYECKHUX KIIETOK 14 2 2 10
5 I'eneTnueckuil ananus 14 2 2 10
6 ['enernka yenoBeka 14 2 2 10
7 ['enHas nHxeHepus 14 2 2 10
Hroro: 108 18 | 16 74
Pazgenbr quciuninHbl, U3y4aemMbie B 5 ceMecTpe
KoaunuecTBo vacor
Ne ayIUTOpHas
pasjiena HaumenoBanue paszaenos BCEro aGoTa BHEay/I.
T 13 | P paborta
] Merto b1 HcclieIoBaHNN OHOJIOTHYECKUX 00BEKTOB ] ) ) 4
Ha TKAaHEBOM ypPOBHE
9 MHUKPOCKONMYECKUE METOAbI HCCIIEA0BAHUS 8 2 2 4
10 I'ucTonornveckue METObI UCCIICTIOBAHMS 8 2 2 4
11 [uTomorunueckre METO bl UCCIEA0BAHMUS 8 2 2 4
12 MukpoOHOJIOrH4ecKrne MEeTO bl UCCIEAOBAHUS 8 2 2 4
13 I'mcroxuMmdueckre MeTOIbI HCCISIOBAHMUS 8 2 2 4
14 NmmyHOJIOrHYECKEe METO Il MCCIIETIOBAHUS 8 2 2 4
15 MeTo 161 METHKO-OMOJIOTHICCKIX UCCIICIOBAaHNH 26 2 10 14




KoaunuecTBo vacor
Ne HanmenoBanue pasnenos ayauropHas BHeEay/l.
pasnena BCETO pabota
T 13 | P paborta
Crpoenue u GyHKIIUU CUCTEM OpraHU3Ma
16 YeJIOBEKa U JKUBOTHBIX M METOJIBI MX 26 2 10 14
HCCIICTIOBAHUS
Hroro: 108 18 | 34 56
Bcero: 216 36 | 50 130

4.2 Conepsxkanue pa3aejoB JUCHUNIMHBI

1. llnTosiorUs KaK HAyKa.

IIpeomem, yenu u 3adayu yumonocuu. Mecmo yumonozauu 6 cucmeme duono2uieckux Hayxk. Mcmopus
omkpeimusi Kiemku. Teopus 603HUKHOGeHUs Kiemok-meuioukos K. Bonvgha. Knemounas cmpyxkmypa
oHcusomuulx mraueu. Ilepgvle onucanus cooepicumozo Kiemxu.

2. Kiierounast reopust.

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

3. Kierka.

Llumonnasmamuueckaa  memopana. Llumonnasma. Opeanennvt  dHepeemuuecko2o  0OMeHa
(Mumoxonopuu, niacmuovl). MembpanHble opeaHenbl AHAOOAUUBECKO20 U KAMAOOAIUYeCcKo20 00MeHO8
(anoonaasmamuueckas cemv (IIIC), epanynapuviii dHOONIAZMamMuyecKu pemukyiym (IP), enaokuti
sdonaazmamudeckuti pemuxyaym, annapam I onvoxcu, auzocomst). Cmpoenue u ponv pubocom. HAoepHuiti
annapam.

4. MexaHU3MBI JIeJIeHUS JYKAPHOTHYECKHUX KJIETOK.

Mumos. Meiios. Peeynayus Oenenus xkiemxu. Ilonamue 06 2K302€HHbIX U IHOO2EHHBIX (Paxmopax
peayaayuu.

5. 'eHeTH4YeCKHI aHAJIM3.

OcHosbl 2ubpudonocuiueckoco memooa. 6vlbop o0Ovekma, omobop mamepuana OJisi CKPewusaHusl,
AHANU3 NPUSHAKA, NpUMEHeHUe CMAamucmuiecKkozo memood.  3aKOHOMEPHOCMU HACIe008aHUsl NpU
MOHO2UOPUOHOM cKpewusanuu, omxkpoimsle 1. Menoenem, noninoe u e nonHoe 0OMUHUPOBaHUe.

3axonomeprHocmu npu Ou- u NOAUSUOPUOHOM CKpewuUBaHuu. 3aKOH He3ABUCUMO20 HACIe008AHUs
npusHaka. Bzaumooeticmeue Heannenvubix 2eH08; KOMNIEMEHMAPHOCb, SNUCMA3, NOTUMEPUS.

6. I'eHeTHKA YeJiOBEKA.

OcobenHocmu uenoseka KAk 00beKma 2eeHemuyeckux ucciedosanuti. Memoowl uccredosanus
2CHEeMUKU 4eNo8eKa UX Xapaxkmepucmuka u ocobennocmu npumenerus. (OcHOBHble 3a0ay4u U NPUHYUNDBL
pabomvl MeOuKo-2enemuieckol Koncyromayuu. Ilpobremvl meouyunckoui cenemuxu. Ponv eenemuyeckux u
coyuanvhvlx hakmopos 6 r6onoyuu yenogexa. I enemuueckue 3a601e6aHuUA.

7. l'eHHasi MHKEHEPHSI.

l'enemuueckue ocnosvl duomexnonocuu. Onpedenerue OuomexHoso2uu. 3adauu OUOMEXHOLOUU.
Cmpykmypa cospemennoll 6uomexnonocuu. Knemounas umoicenepus: Oocmudicenus U nepcnexkmusbi.
['ennas unscenepus: 0ocmudiceHus U nepcneKmuaul.

8. Meroabl uccijiefoBanuii 6M010rn4ecKuX 00beKTOB HA TKAHEBOM YPOBHe.

Bumanvuoe usyuenue xnemoxk. Memoo xynvmyper mkaueti. HM3yyeHue uKcUpo8aHHbIX KIemoK U
mKaneu.

9. Mukpockonnyeckne MeToAbl HCCJIAETOBAHMSI.

Csemosas muxpockonus. @az060-kOHMpacmuas Mukpockonus. I1onsapu3a-yuoHHas MUKpOCKOnus.

Humepgepenyuonnas muxpockonus. Mukpockonus 6 memHoMm noie. Yiaompaguonemosas
muxpockonus. @Dayopecyenmnas Mukpockonus.  Ilpunyunsl pabomvl OCHOBHBIX MUNOE CBEMOBbIX
Mukpockonos. Iloocomoska mamepuana K u320MoBAEHUI0 CPe308 O C8eMOONMUYECK020 UCCAe008AHUSL.
Onexkmpounaa muxpockonus. Iloocomoexka mukponpenapama ons usyuenus. CneyuanvHvle Memoobl
INEeKMPOHHOU MUKPOCKONUU OUONOSUYECKUX — O00BEKMO8: MemoO0 MPAHCMUCCUOHHOU, 6blCOKOBOIbMHOL,
CKauupyoujeti 21eKmpOHHOU MUKPOCKONULL.

10. I'mcrorornyeckne MeTOAbI UCCJIEIOBAHUA.



Hcmopua uszyuenuss mranetl u ux karaccugpuxayus. Cucmema snumenuanvhvix mxaneu. Cucmema
coeounumenvuovix mranei. Cucmema mvlueynvlx mxauei. Hepenas mxano.

11. IluTo/IoOrnYecKue MeToAbl HCCIeI0BAHUS.

Bocmpebosannocmos knunuueckoi yumonoeuu. Buoer yumonoeuueckux uccrneoosanuu. CyoebHO-
MeOUYuHcKUue 1abopamopHvle UCCIe008aHUL.

12. MukpoOuoJIornyecKue MeToAbl HCCJIeJ0BAHUA.

Cmpoenue sykapuomuueckotl kiemku. Cmpoenue npokapuomuieckoli kiemxu. OCHO8Hble OMAUYUsL
IYKAPUOMUYECKOU U NPOKAPUOMULECKOU KIemKU. Budvl mukpockonuu ucnonv3yemvle 6 MUKpPOOUOIOSUU..
Brusnue ycnosuii 6newtnel cpedvl Ha MUKpOOpeanuzmMbvl (Xumudeckue u pusuieckue ghaxmoput). Brusanue
VCI08ULL BHEUlHEl CPedbl HA MUKPOOpeaHusmul (buonocuueckue gaxkmopst). Memoowl ucciedo8anusi MUKpo-
opeanusmos. Mukpobuonozuueckue rabopamopuu. Memoowvl mukpobuonocuyeckou ouaznocmuxu. Kiunuue-
CKAsl MUKPOOUONO2USL.

13. 'mcroxuMuYecKue MeTOAbI HCCIET0OBAHMS.

Dpakyuonuposanue Kiemok. lucmoxumus 6Oenkosvix coedunenutl. lucmoxumusi yeie80008.
T'ucmoxumus nunuoos. I'ucmoxumusi nuMeHmos.

14. UmMmMyHoJI0THYecKHe METOAbI MCCIeI0BAHHUS.

OcHogbl UMMYHOYUMOXUMUYECKO2O aHanusa. Hmmynogpepmenmuulii Memoo.
Paouoummynonoeuueckuii memoo. Ummynocucmonoeuveckuii memoo. Ummynoorommune.

15 MeTtoabl MeaUMKO-0HO0JOTHYEeCKUX HCCJIeI0BAHUM

Ocobennocmu buonocuueckux cucmem Kaxk 0ovekmos ucciedosanus. Cmpykmypa memooos Meouxo-
ouonocuneckux ucciedosanuti. Texnonocuueckue YuKivl MeOUKO-OUON0SULECKUX IKCnepumenmos. Hsmepe-
HUSL 8 MeOUKo-Ouono2uieckol npakmuxe. MucmpymenmanvHvle cpedcmea MeouKo-ouo102ULecKux uccieoo-
sanul. dnekmpoguzuonocuveckue u gomomempuieckue mMemoobl MeOUKO-OUONOSUUECKUX UCCIe008AHUII.
Memoowl buonocuueckux ucciedosanuti . Cucmemamuzayus Memooo8 MeoOuKo-0uUoI02UYecKUx UCcieosa-
HUll. Dnemenmamu cucmemvl Memooos MeouxKo-ouonocuyeckux ucciedosanuti. Qb6odowenHas cmpykmypa
OUOmexHuYecKux cucmem U ux OCHogHwvle QyHkyuu. TexHuyeckas NOOOEPI’HCKA OUOMEXHUUECKUX CUCTIEM.
Knaccugpuxayus buomexnuueckux cucmem. buomexnuueckue mexnonozuu. buonoeuueckuil 06vekm Kaxk uc-
MOYHUK MHO2000pA3HOU UHGOpMayuu o ceoem cocmosanuu. buonocuueckuii 06vekm Kax 00vekm uccieo-
sanus. CroxicHocmsb noayuenus ouazHocmudeckou ungopmayuu u ee unmepnpemayuu. Ocnoguvie uobvl pe-
eucmpupyemou ouogpuzuuecxkou ungpopmayuu. Ob0o6weHHass cmpyKmypa MeOuyuHCKoU OUAZHOCMUYECKOU
cucmembl.

16. CTpoenne U GyHKIIUHM CHCTEM OPraHU3Ma 4YeJ0BeKa U )KMBOTHBIX M METObI HX HCCJIe10Ba-
HHA

Xapaxkmepucmuxa u yHKyus cepoeuHo cocyoucmou cucmemsl. Inekmpokaouozpagus (OKI') snex-
mMpogu3uoIocULecKoe Kapmuposanue cepoyd. Yibmpaszeykosoe u sxoxkapouozpaguueckoe ucciedo8anue
cepoya u cocyoos. [lonniepoepaguueckoe (0onnieposckoe) ucciedosanue cepoya u cocyoos. J[yniekcroe u
MPUNIEKCHOEe UCCNe008aHUe cOoCy008 U cepoya. Penmeenonocuueckoe ucciedosanue cepoya u cocyoos.
Cmpoenue u @ynkyuu nuweeapumenvroll cucmemsl. I emamonocuueckue noxazamenu Kpogu. buoxumuuye-
ckue nokasamenu kposu. Cmpoenue u Qynxyuu ovixamenvHou cucmemvl. CYHKYUOHATbHBLE MEMOObl UCCIe-
dosanus OvixamenbHou cucmemsl. Penmeenonozuueckoe uccinedogsanue nuwyesooa u sxcenyokd. IH00CKOnu-
yeckoe ucciedosanue nuwesooa u sxenyoxa. Cmpoenue u yHKyuu Mouenonosou cucmemvl. Pempoepaonas
nuenocpaghus. Bvioenumenvras ypoepagus. Hcnonvzosanue Y3U npu uccredosanuu mouenonogoti cucme-
mbl. Mucmpymenmanvusie memoobsl onpeoenienuss ocmpomul 3penus. Mucmpymenmanvhsie Memoobsl onpede-
JIeHUsi ocmpomul cyxa. Mnempymenmanvhsie Memoosvl onpeoenienuss NOpo208 OCA3AHUS.

4.3 [IpakTHyecKkue 3aHATHS (CEMUHAPBI)

Ne Koi-Bo
Ne 3ansTus Tema
pazzena 4acoB
1 1 Hctopust oTKpbITUA KIETKU. Teopus BO3ZHUKHOBEHHUS KIIETOK- 2
memioukoB K. Bonbda. Krnerounas crpykrypa KUBOTHBIX
TKaHEH.
2 2 OcHOBHBIE JaThl pa3BUTHSI KIIETOUHOI TEOPUH. 2
Kiterounas teopus I1IBanna — Bupxosa.




Ne zausatusa

Ne
pasznerna

Tema

Kon-Bo
JacoB

OCHOBHBIE IOCTYJIaThl COBPEMEHHOMN KJIETOYHON TEOPHH.

3

[Inazmatuueckass MemOpana. HanmemOpaHHBIE CTPYKTYpBI
MOBEepXHOCTHOTO  anmapara.  CyOmemOpaHHas  cucrtema.
I'mukokanuke. Ilutockener. OpraHemibl  3HEPreTUYECKOro
oOMeHa (MUTOXOHJPUH, IUIACTU/IBI). DHIOIIIa3MaTHUECKAsl CETh
(BIIC). I'panynspHblil dHAOMIA3MAaTHYECKU peTukyinym (OP).
['magkuii smonma3MaTHYecKuil peTUKylIyM. Amnmapar [ oibmKu.
Cunres pubocom. Anpo. Permkamms JTHK.

4,5

OpraHmauH;{ MHTO3a U MeHO03a. PCFYHHHI/IH JCICHHUA KIICTKH.

3aKOHOMEPHOCTH  HACJICJIOBAHUS npu MOHOTUOPHUIHOM
CKpelIMBaHUM, OTKpbITEIe ['. MeHnpeneM, MOJHOE U HE MOJHOE
JTOMUHUPOBaHUE. 3aKOHOMEPHOCTH TP M- U TOJUTHOPUTHOM
CKPENINBAaHUN. BzanmoneiictBue HeaJUICJIbHBIX T'CHOB:
KOMILIEMEHTapHOCTh, 3MNuCTa3, noiaumepud. KpoccuHrosep.
HacnegoBanme crienmieHHOE C IIOJIOM.

Metoant WU3yYCHUS HaCJIEACTBCHHOCTH JeJI0BeKa:
IeHEaIOTUYECKUM, LUTOT€HEeTUYECKU, MOp(OJIOTHUYECKUH,
MMMYHOJIOTHYECKUN, ONM3HENOBBIN 1 OMOXUMUYECKUN METO/IbI.
OcHOBHBIC 33/1a4¥ W MPUHIHINBI PAOOTHl MEIUKO-TEHETHIECKOM
KOHCYJIbTALINH.

I'enetnueckue OCHOBBI OHMOTEXHOJIOTUM. OmnpenencHue
OMOTEXHOJIOTUHN. 3a1a4 OMOTEXHOJIOTHH.

MeTtomp! ucciaenoBaHuil OMOJIOTHIECKUX 0OBEKTOB HA TKAHEBOM
ypoBHe. KynbTypa Tkanu. KynbTUBUpPOBAHME TKAaHEH IO
@®.M.JIazapeHKo.

10

[TpuHIMIBI PaOOTHI OCHOBHBIX TUIIOB CBETOBBIX MUKPOCKOIIOB.
IlonrotoBka Marepuana K  H3TOTOBJIEHUIO CpPE30B  UId
CBETOONTUYECKOTO UCCIIEZIOBAHUSI. [ToaroroBka
MUKpoInpenapara /i U3y4eHusl.

11

10

Cucrema snutenuanbHbIX TKaHel. CucremMa COETUHUTENbHBIX
TkaHel. CucreMa MpllIeYHbIX TKaHed. HepBHast TKaHb.

12

11

CynebHO-MeMIIMHCKUE 1a00paTOPHBIE UCCIICTOBAHUS.

\S)

13

12

Meronsl HCCIIEI0BaHUsA MUKPOOPIraHU3MOB. Mero sl
MHUKpPOOHOJIOIHUECKON TUArHOCTUKH.

14

13

['ucToxumusi GENKOBBIX COCIMHEHMN. | 'MCTOXUMHS YTIIEBOJIOB.
T'ucroxumus mnuaoB. | ICTOXUMHUSA IIUTMEHTOB.

15

14

OCHOBEI HMMYHOIUTOXUMHUYCCKOI'O aHaJIN3a.

16, 17, 18,
19, 20

15

CTpyKkTypa METOJOB MEAMKO-OMOJOTHYECKUX HCCIEIOBAHUN.
TexHomornueckue LAKJTBI MEIMKO-OMOJIOTHYECKIX
JKCIIEPUMEHTOB.  M3MepeHus B  MeEOUKO-OMOJIOTHYECKON
MPaKTHKE. NHcTpymMeHTaNbHBIC cpencTBa MEUKO-
OMOJIOTMYECKUX HCCIeOBaHUN. DIEeKTPOPU3UOIOTHYECKHE U
dhoTomMeTpHrUecKre METOIbI MEUKO-OMOJIOTHYECKIX
uccineaoBaHuid.  MeToapl  OMOJIOTHYECKHUX — HMCCIICIOBAHUM .
Cucremaruzanms METOJIOB MEIMKO-OMOJIOTHYECKIX
WCCIeNOBaHUN. OJEMEHTaMHU CHUCTEMBl METOJIOB  MEIUKO-
Oouonormueckux ucciaenoBaHuil.  OOo0OIIEHHAs  CTPYKTypa
OMOTEXHUYECKUX CUCTEM M UX OCHOBHbIE  (PYHKIHH.
Texaudeckas MOICPKKA OMOTEXHUYECKHUX CHCTEM.
Knaccudukanuss OHOTEXHUYECKUX CHCTEM. bHOTeXHUYECKue
TexHOJIOTUU.  buomornueckwii  OOBEKT  KaK  HMCTOYHHUK
MHOTOOOpa3Ho#t  wHGOpMAMK O  CBOEM  COCTOSIHUM.
Buomornuecknii 00bEKT Kak 00BeKT mccienoBanusa. Cl0KHOCTb




Ne Kon-Bo

Ne zausatusa Tema
paszzena JacoB
MOJTy4YECHUS TUArHOCTUYECKO uHpopmanun u ee
WHTEPIPETALUH. OCHOBHEBIE BUIBI perucTpupyemMon

onodusnueckoir  mHPopManuu. OOO0OmIEHHAsT  CTPYKTypa
MEIUIIMHCKON JUArHOCTUYECKON CHCTEMBI.

21, 22,23, 16 Dnektpokanuorpadus (BKT) AMEKTPOPUZUOTIOTUUECKOE 10
24,25 KapTUPOBAHUE cepaua. VYapTpa3BykoBoe u
sXOKapauorpaduyeckoe UcciaeloBaHue cepaua U COCYIOB.
Jonmneporpaduueckoe (IOMIIIIEPOBCKOE) UCCIICIOBAHUE CEPIIIA
U cocyaoB. [lyniekcHoe U TPUILIEKCHOE HCCIeA0BaHNE COCY/IOB
u cepaua. PeHTreHosornyeckoe HcCClI€AOBaHUE cepala U
COCY/IOB. I'emaTonormueckue MOKa3aTeIH KPOBH.
broxumudeckue mokazarenu KpoBu. OyHKIIMOHATBHBIE METOIBI
WCCIIC/IOBAaHUS JIBIXaTEIbHOW CHCTEMBl. PeHTreHoJormueckoe
WCCIIC/IOBAaHUE THUINEBOJA M JKEIyAKa. IJHIOCKOIIHMYECKOE
WCCIIe/IOBaHUE  TMINEBOJA W JKelynka.  Perporpamnas
nuenorpadus. BeinenurensHas yporpadusa. Vcnonb3oBaHue
Y3U pu HCCIEeN0BaHUU MOYENOJIOBOM CHUCTEMBI.
WHCTpyMeHTabHBIE METOJBI OMPEICICHUSI OCTPOTHI 3PEHHSL.
WHCTpyMeHTabHBIE METO/BI ONPEACICHUS OCTPOTHI  CITyXa.
HHCTpyMEeHTaIbHBIE METObI ONPEICIICHHS TOPOTOB OCSI3aHMSL.

HUroro: 50

5 Y4yeOHO-MeTOAMYECKOE 00ecTIedyeHHue JUCIMITITHHBI
5.1 OcHoBHas auTEpaTypa

1. Kanrokos, B.H. Metonp! uccnenoBanus B 6uonoruu u Meauuunae [TekcT] : yueOHUK yist CTyAeH-
TOB, OOYYAIOIIMXCSI 10 MPOTpaMMaM BBICHIETO MPO(ECCHOHAIBHOTO O0pa30BaHUs MO CHEIHATHHOCTH
200402.65 HuxeHepHOE I€JI0 B MEIUKO-OMOJOTMYECKON MpaKTUKE U 10 HAaIpPaBJICHUIO IOJArOTOBKHU
201000.62 buotexHuyeckrue cUCTeMbl U TexHoJorun / M-Bo obpaszoBanus u Hayku Poc. denepanuu, Oexep.
roc. Oromker. oOpa3zoBar. ydpexaeHue Bwicil. Tpod. obOpaszoBanus "OpenOypr. roc. yH-T"; Denep. roc.
OrokeT. yupexaeHue "MexoTpacieBoil Hayd.-TexH. KoMmIuieke "Mukpoxupyprus ria3a" um. akaa. C. H.
®enoposa", OpenOypr. ¢un.; enep. roc. OrOMKET. 00pa3oBaT. YUpekaeHHE BbICHI. Mpod. oOpazoBaHHs
"OpenOypr. roc. mea. akaa."; [B. H. KantokoB u ap.]. - Openoypr : ArenrctBo "lIpecca”, 2013. - 196 c. :
wi. - bubmmorp.: ¢. 195-196. - ISBN 978-5-91854-101-2.

2. JaBeimoBa, O. K. MeTonbl TéHETHUYECKUX HCCIIEI0BAaHUN MHUKpOOpraHuzMoB [Tekcrt] : yueOHOE
mocobue yIsi CTYIEHTOB, OOYYArOIIMXCA MO MPOrpaMMaM BBICIIETO MPOQECCHOHAIIBHOTO 00pa30BaHMs IO
HarnpasiieHusm noarotoBku 020400.62 buonorus, 020400.68 buonorus / O. K. JlaBeiioBa; M-Bo o0pa3oBa-
Hus u Hayku Poc. @enepamnuu, denep. roc. Or0mKeT. 00pa3oBaT. yUpeKIeHUE BBICII. Mpod. 0Opa3oBaHUs
"OpenOypr. roc. yu-1". - OpenOypr : OI'Y, 2013. - 132 c. : wi. - bubnuorp.: c. 132. - ISBN 987-5-4417-
0221-8.

3. Anexwuna, I'. I1. Merozps! ucciiemoBanus TeHETHKH YesnoBeka [ Tekct] : yue6. mocoodue / I'. T1. Ane-
xuHa, M. C. ManaxoBa; M-Bo oOpazoBanusi u Hayku Poc. denepanuu, denep. roc. 6rompkeT. 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 mukpoobuosnorus u ummynosnorus.Hacts 1. OOmias MUKpoOHOII0-
rusg:. YueOonuk / Kuciaenko B.H., Komprwee H.M. - M.: HUIlI HNH®PA-M, 2016. - 184 c.
http://znanium.com/catalog.php?bookinfo=501575

5. Aisman, P.Y. @usnomorus yeaoseka: Yuebnoe mocooue / P.U. Aiisman, H.II. Abackanosa, H.C.
ynenuna. - 2-e wu3n., jom. u  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. 'enetuxa u 6uomerpust: YuebHo-npakTuueckoe nocoodue. / Tapuokos T.T., Makcumos B.1., IOn-
nambaeB 10.A. - M.:KYPC, HULl UHOPA-M, 2016. - 112 c.: 60x90 1/16. - (Bsicuiee obpazoBanue: baka-
JaBpuar) (O6moxka) ISBN 978-5-906818-94-2 - Pexum JOCTya:
http://znanium.com/catalog/product/754365

5.2 lomosiHUTe/ILHAS JIUTEPATypPa

1. 3aBaneeBa, C. M. lluronorus u rucronorus [Tekct] : yued. mocodbue / C. M. 3aBaneeBa; M-Bo
obpazoBanusi u Hayku Poc. denepamuu, Denep. roc. OrmKeT. 00pa3oBaT. YUPEKICHHE BBICHI. MPOQd.
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'enetuka [Tekct] : yue6. mocobue nns By3oB / B. Y. Hukonbckuii. - 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. sl CTYJIGHTOB M€/, CIICIIMAIBHOCTEN BY30B / o pen. B.

H. Speiruna . - 9-e u3a., crep. - M. : Boicu. k., 2008.. - ISBN 978-5-06-006085-0 Ku. 1 : YKususb. ['eHsl.
Krnerka. 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.
Hozppuna. — M: — OO0 "Meaunuackoe nadopmarmonHoe arentctso", 2008. — 526 c.

4. buonorus [Tekcr] : B 2 kH: y4e0. IJsl CTYJIGHTOB Me/l. CTICIIHAIBHOCTEH BY30B / oA pea. B.
H. Spsiruna . - 9-e usn., crep. - M. : Boicu. mk., 2008.. - ISBN 978-5-06-006085-0 Ku. 2 : Dposmtorus.
Oxocuctema. buochepa. Yenoseuectno. - 336 c. : uin.. - [Ipeam. ykas.: ¢. 320-330. - bubmwmorp.: c. 319. -
ISBN 978-5-06-006084-3.

5. Kumynes, U. @. O6mas u monexynspHas reneruka [Tekcr] : yueb. mocoOue isi CTya. YH-TOB,
oOyuatontuxcs no cruern. 510600 "buonorus" / U. ®@. XKumynes ; otB. pen. E. C. bensena, A. [1. Akudrnes.-
4-e u3x., crep. - HoBocubupck : Cub. yauB. uza-so, 2007. - 479 c. : win.. - Umen. ykas.: c. 459. - [Ipeam.
ykas.: c. 472. - ISBN 978-5-379-00375-3.

6. EropoBa, T. A. OcHoBbl OmoTexHOJOTHH: yueO. mocobue st By3oB / T. A. Eroposa, C. M.
Knynosa, E. A. XKuByxuna.- 3-e uzna., crep. - M.: Axkanemus, 2006. - 208 c. - (Briciee npodeccroHaibHoe
obpasoBanue). - bubnuorp.: c. 205-206. - ISBN 5-7695-2808-7.

7. [lpakTukym no kypcy «®u3H0JI0rus YeJI0BeKa U AKUBOTHBIX»| DIIEKTPOHHBIN pecypc] : yueb. moc. /
I[lon oOme#t pen. P. W. Auszmama. - 2 wm3a. - M. MHadppa-M, 2013. - 282 c.
http://znanium.com/catalog.php?bookinfo=399263.

5.3 Ilepuoanueckue U3gaHusl

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 — OcHoBBEI OMONOTHM
https://vse-kursy.com/onlain/180-osnovy-bioinformatiki.html — OcHoBbI OOMHpOpPMATHKHI
https://openedu.ru/course/spbu/BIOINF — Bpenenue B 6onH(pOpManTuKy: METareHOMHUKA
https://universarium.org/ - «YHauBepcapuym» JlononautenbHas o0iieoOpazoBarebHas nmporpaMmma
o OuoJoTHH



5.5 IIporpammHoe oOecneyeHue, npodeccuoHaJbHble 0a3bl JAHHBLIX M HH(OPMAUMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTH

Obyuaromumces obecrieueH A0CTyn (YAaJeHHBIH JOCTYI), B TOM YUCIIE B CIy4yae MPUMEHEHUS dJIeK-
TPOHHOTO O6y‘~IeHI/I${, AUCTAHIITMOHHBIX 06p330BaT€J'II)HI)IX TCXHOJ'IOFI/II\/’I, K COBPpEMCHHBIM HpO(beCCHOHaHBHBIM
0a3am JaHHBIX U UH(OPMALIMOHHBIM CIPAaBOYHBIM CHCTEMaM:

1. Onepanuonnas cucrema Microsoft Windows

2. Ilaket HactonpHBIX pmitokeHnit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. TAPAHT Ilnardopma F1 [DnexTpoHHBIN pecypc]: cipaBoYHO-TIpaBoBas cuctemMa. / PazpaboTank
OOO HIII «I"APAHT-Cepsuc», 119992, Mocksa, Bopo6seBsi ropsl, MI'Y, [1990-2016]. — Pexum nocry-
na B cety OI'Y s ycranoBku cuctemsl: \\fileserver1\GarantClient\garant.exe

4. KoncynpranTllmtoc [ DneKTpOHHBIN pecypc]: IEKTPOHHOE MEPUOINIECKOE U3JaHUE CITPABOTHAS
npaBoBas cuctema. / Pazpaborunk 3A0 «Koucynbrant [Lmrocy, [1992-2016]. — Pexum goctyna Kk cucreme
B cetu OI'Y nns ycranoBku cuctemsl: \\fileserver1\|CONSULT\cons.exe

5. CucremMa KOMITBIOTEPHOTO MOJICTTUPOBAHUS U aHAIHM3a CXEM JICKTPOHHBIX
ycrpoiictB NIMultisimEducation 10 UserLicense

6. Cpena pazpabotku nporpamm g 1iatdopm Arduino S4A

6 MaTepuajibHO-TeXHUYECKOe o0ecneyeHue TUCIHIIINHBI

VY4eOHble ayIuTOpUU AJsl NMPOBEACHUS 3aHATUN JIEKLMOHHOTO THIIA, CEMMHAPCKOTO THUIMA, Ui
IIPOBEJICHUS] TPYIIOBBIX W UHAUBUAYAJIBHBIX KOHCYJIbTAl[Mi, TEKYHIEro KOHTPOJSI U MPOMEKYTOUHOMN
aTTeCTallHH.

AyIuTOopUN OCHAIIEHbl KOMILJIEKTAaMU YUEHUYECKON MeOesn, TEXHUUYECKUMHU CPEJCTBaMU 00yUEHHUs,
CILY>KalllUMU IS TIpe/icTaBIeHUs yueOHOM uHdopmannu OOJbIION ayJUTOPUH.

[Tomemienre i caMOCTOATENbHONW pabOThl 00ydYaroLUXCsS OCHAIICHbl KOMIIBIOTEPHON TEXHUKOH,
noakioueHHo k ceru "HHTepHer", u oOecnedyeHneM JoCTyna B 3JEKTPOHHYI HH(OPMAalMOHHO-
obpazoBatenbHyto cpeny OI'Y.

K paboueii npocpamme npunazaiomes:

o DoHI OIEHOYHBIX CPEJCTB MJsl MPOBEICHUS MPOMEKYTOYHOM aTTECTAIMKU OOYJaroUIuXCsl IO
TIUCITATIIINHE,

L MCTOI[I/ILICCKI/IG YKasaHus JJIs 06yqafom1/1xcs[ 10 OCBOCHHIO AU CHUIIJINHEI.
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