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L. eaun n 3axaun IMCOUILIMHBI (MOAYJIfA):

Henu: 3HAKOMCTBO CTYACHTOB C TCOPCTHYCCKHMMH OCHOBAaMH 6I/IOHOI‘I/II/I, CUCTEMaTUKON U
KHaCCH(bHKaHHCﬁ JKUBBIX OPraHu3MOB, (I)OpMI/IpOBaHI/IC KOMIIJICKCa (I)yHI[aMeHTaJ'H:HLIX 3HAHHUHU O
CTPOCHUHN U (I)yHKLII/IOHI/IPOBaHI/II/I OHMOJOTUUECKUX CHCTEM U HpeI[CTaBJ'IeHI/Iﬁ 0 IIponeccax,
NpOUCXOAAIINX B HpHpOI[HOﬁ cpeac mjid obecreyeHus CHCTEM OXpaHbI 6I/IOpa3HOO6paSI/Iﬂ.

3agaumn:
ompejeaeHne MecTa OMOJIOTUH B DKOJIOTHH B CUCTEME OMOJIOTHIYECKUX JIU CITUTLIINH;
M3y4YeHUE MHOTOO0pa3us JKHBOTO MUPA;
paccMOTpEeHHUE JKUBBIX CUCTEM U YPOBHEH MX OpraHHU3aIluy;
paccMOTpeHHe OCHOB T'€HETHKH, CENICKIIUA U TeHHON WHXKEHEPUH;
M3y4YEeHUE IBOIONNN OPTaHUYECKOTO MHUPA;
omnpejielIeHUe BIUSHUAS 3KOJOTHYECKUX (PaKTOPOB Ha OHTOTCHE3 Pa3IUUYHBIX TPYIII KUBBIX
OpTaHU3MOB;
- TIOHATHE BO3MOXXHOCTH MOJICIUPOBAHUSI TPUPOTHBIX MPOIECCOB;
- ompenaeneHue GyHIaAMEHTAIBHBIX 3aKOHOB MTPUPOJIBI.

I MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOHas aucuumianHa (MOAyJb) «buonoeusy OTHOCHTCS K 00s3aTENbHOW YacTh
JTUCITUTIIIMH () OPMHUPOBAHHS KOMIIETEHIIMHN BBIITY CKHHKOB

2.2. 1ns n3y4yeHus NaHHOU y4eOHON AUCIUIIINHBI (MOAYJIsl) HEOOXOAUMBI 3HAHUS, YMEHUS
Y HaBBIKH, (GOPMUPYEMBIE MPEAIECCTBYIOMUMH U CITUTLIMHAMH

b1.0.09 «bezonacnocms sicuznedesmensbHOCmuy.

Takum 00pa3oM, COBOKYIMHOCTh Pa3JIeioB, BKJIIOYEHHBIX B MPOTPaMMy JHCITUTLIHHBI
«buonorusiy, mpeacraBiseT co00N BaXXHBIM 3Tall €AMHON CHUCTEMBI MOATOTOBKH 0akaaaBpOB IO
npodunro «MHPpOpManMOHHBIE TEXHOJIOTHH B THUIPOJIOTHM». Y CIIENTHOE OCBOCHHE MaTepHuana
JAHHOW JUCHUIIIUHBI BO3MOXXHO TIPU YCJIOBUHW OBJAJEHUS CTyJAeHTaMu (yHIaMEHTaIbHBIMHU
3HAHUSAMH B paMKax Kypca yKa3aHHBIX BBIIIE TUCITUITINH.

2.3. llepevenpb mocleAyOMUX y4eOHBIX TUCIUTUINH, JJISI KOTOPBIX HEOOXOAUMBI 3HAHWS,
YMEHUS U HaBBIKH, PopMUpyeEMbIe TaHHON yUeOHOW MU CIUTUIMHOM:

b1.0.28 «Okeanonocusy,

b51.0.30 «Ocrosbl npupo0onoib308aHusy.
b51.0.31 «Xumus oxkpyascarouiet cpedviy;
b1.B.02 «l'uopobuonocusy

III. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA AUCIHUIIJIINHBI
[Iporecc ocBOeHUs TUCHUIINHBI HaNpaBjieH Ha (OPMUPOBAHUE JIEMEHTOB CIEIYIOIIUX
komrneTeHu B cootBercTBUU ¢ PI'OC BO u OIl BO no nanHomMy HampaBi€HUIO MOATOTOBKU
05.03.04 T'uapomeTeopoorus:
OIIK-1 — Cnocoben nmpumeHsTh 0a30Bbie 3HAHUS (YHIAMEHTAJIbHBIX Pa3/leJI0B HAyK O
3emiie, €CTECTBEHHO-HAy4YHOI'0O M  MAaTEMAaTHYECKOro I[MKJIOB TMpU  pELlIeHUH  3ajay
npo¢ecCuOHANbHON EeITeIbHOCTH.



IIepeyenb MIaHNPYEMBIX Pe3yJIbTATOB 00y4YeHHUSA MO JUCHUIVIMHE (MOYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKCHUS KOMIIETeHII M

Komnerenuus HNuapuxatopsl Pe3yabTathl 00y4enust
KOMIIEeTEeHI[ NI
OIIK-1 b-OIIK-1.1. 3namo: OCHOBHBIC
Cniocoben npuMensaTs | Mcnons3zyer 0a30BbIE | XapaKTEPUCTUKH  JKM3HM  Kak
0azoBbIC 3HaHMs | 3HaHMA (QYHIAMEHTAIbHBIX | ()eHOMEHA, MPHUCYLIEro IUIaHEeTe
(hyHIaMeHTaTbHBIX pas3aesnoB HayK | 3emis, BaXKHEHIINE
pa3aeiaoB HAayK o 3emuie, €CTECTBEHHOHAY4YHOI'0 U | OHOJIOTHUYECKUE MPOIIECCHI,
€CTECTBEHHO-HAYYHOTO W | MAaTEMAaTHYECKOIO UKJIOB B | IPOUCXOMSIINE Ha
MATEMaTHYECKOr0  I[MKJIOB | IPO(ECCHOHAIBHOM MaKpOMOJEKYISAPHOM,
IIpu pCUICHHUU 3a1a4 ACATCIBbHOCTH KJIETOYHOM, TKAaHEBOM,
npodeccroHanbHOU OpPTraHU3MEHHOM,
JeSITeIbHOCTH MNOMYyISIUOHHOM, 3KOCUCTEMHOM
u o6uochepHom YPOBHSIX
OpTraHU3aIUM KUBOU MaTEpPHUU.
Ymemy: JIOTUYECKHU BEPHO
BBICTpanBaTh MOJIYYEHHYIO

HH(QOpPMAIINIO, apPTYMEHTHPOBAHO

U SCHO CTPOUTh YCTHYIO H
MHUCbMEHHYIO peub npu
BBITTOJTHEHUH u 3amuTe
pedepaTuBHBIX pabot
HCII0JIb30BaTh 3HAHUS 0
OMOJIOTHYECKUX rpynmnax
OpraHU3MOB, 3aKOHOMEPHOCTIX
ux HaCIlIeICTBEHHOCTH u

W3MEHYUBOCTU, UX CTPYKType U
(GYHKIMOHUPOBAHUHU, TTOJOKEHUS
COBPEMEHHOU TEOPHH 3BOIIOLUH

ISt peuieHus
€CTECTBEHHOHAYYHBIX 3anad,
MOHHUTOPHUHTA OKpYyKaromein
CpeIBbl.

Braoemv KynpTypol HKOJOTO-
OHMOJOTUYECKOTO MBIILICHUS,
CIOCOOHOCTBIO K aHalu3y Hu
0000meHNI0  HaOII0aeMbIX B
NPHUPOAE SIBICHUH, BOCIPHUSATHIO
pa3po3HEHHOU u
NPOTUBOPEUUBON  MH(POPMAIINH,
HaIrpumep no BOIIPOCY
PO CXOK/ICHUS KU3HH,
MOCTAHOBKE MM U  BBIOOpPY

HYTCﬁ €€ JOCTHUIXCHHUA.




IV. COJEPXKXAHHUE U CTPYKTYPA JUCHUIIJINHBbI

@®opMa NPOMEKYTOYHOM aTTEeCTAIMHU: 3a4ET
4.1 Conepmanne AUCIHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 110 TEMaM, C YKa3aHUEM BU/10B yqeﬁﬂmx 3aHATHI 1 OTBCACHHOI'O

Ha HUX KOJINYECTBA AaKAACMHUYECCKHUX YaC0B

O0beM IMCUUIVIMHBI COCTABJISAET 3 3a4eTHBIX equHMI, 108 yacos,

Buasl yuebHoit paboThl,

BKJIIOYAsl CAMOCTOSITENIbHYIO paboTy

5 00yJarnmxcs, TPakKTHIECKYIO MOATOTOBKY U
§ vt TPYZXOEMKOCTh
E § (B 4acax) DOpMBI TEKYIIIETO
8 E % KOHTPOIA
N = 2 = T yCIEBAEMOCTH;
[o ) =
o Pa3nen qucuuniauHel/ TeMbl § o E 9 KonTakTHas paGora 3 ®opma
@) 54 E S Mpero/IaBaTesis ¢ 00 yJaromuMHUCs = OPpOMCKYTOYHOU
m § 8 o < aTTecTaluu
5 § g (no cemecmpam)
. ta]
= CemuHapckue S
= / s =
MPAKTUYCCKUC KOHchIBTaL[I/II/I =]
/mabopaTopHbIe O
3aHATHUA
1 Paznen I. Beenenue 33,5 1 0,5 31 KOHCIIEKT
Pazmger 1. OcHOBEI OMOXUMUH, [TATOJIOT I 2 N
2 5 -1 ’ 37 2 1 32 YCTHBIN OIpPOC
3MOpPHOJIOTHU, TCHETUKHI
Paspenr . Tuctomorns, Teopus spomonum, 2
3 ’ 33,5 1 0,5 31 KOHCIIEKT
3akiroueHue
o)
KoHTpPOJb CAMOCTOATEJIBHOH PA0OTHI = 2
- o)
TpomMeKyToUHasT aTTecTalus = 3aueT
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4.2 Il;1aH BHeayAUTOPHOM CaMOCTOSATEIbHOI padoThl 00y4aIOLUIMXCH M0 JUCIHUIJINHE

CamocrosiTenbHas pabora 00ydJaroumxcs VuebHo-
METOANYECKOe
Cpoxku OueHounoe
Cemectp HasBanue pazzaena, TeMbl . TpynoemMkocTh obecnieyeHme
Buy camocTosiTenbHO# paboThl | BBITOIHEHU CPEeACTBO .
g (uac.) CaMOCTOSITETILHOM
paboTHI
Tema 9. KpaTkas xapakTepucTuKa IrpyIii XKUBbIX 31 Jutepatypa c 1
1  |opranusmos. TTucbMeHHbIi OTBeT Ha Temy | B T€UeHHeE KOHCIEeKT 10 6, 6a3bl
cemecTpa
JAHHBIX
Tema 21. Opranenisl KIIeTKM — UX (opma, B redcHie 32 JIutepatypa c 1
1 CTpoeHUE U QYyHKLIHH. [IuceMeHHBINA OTBET HA TEMY o 6, 6a3bl
ceMecTpa
p KOHCITEKT JAHHBIX
Temsrc 3710 41.TeopnsT BOIONNN. 31 Jintepatypa c |
P H . B Teuenue pPatyp
1 [IuceMeHHBINA OTBET HA TEMY o 6, 6a3bl
ceMecTpa
KOHCITEKT JAHHBIX
o6 Al are agae A1 - AR IO — AT AR o) 04
vy VUDBUM UVAMUC TUATUIIDITUYT lJCI,UULDl IO AT OITijIvirae \‘1“\/} Tr




4.3 Conepxanue yueOHOTO MaTepuaja

Paznen I. Hayka 6uosiorusi. O0mue nojio:keHust:

Tema 1. buosorus, stanbl pa3BUTHs, METOJbI UCCIEIOBaHUSA, MECTO B 00Opa30BaHUU U
KU3HU YeJIOBEKa, POJib B (POPMUPOBAHUH COBPEMEHHOT'O 3KOJIOTHYECKOr0 MBIIIICHHUS.

Tema 2. KoMmmiekc 6uosiorndeckux 3HaHui, qudepeHnuanus 1 HHTerpaus pa3indyHbiX
Oouonornueckux Hayk. IloapasgeneHuss Ouonoruu mo oObEeKTaM M 3ajayaM H3ydeHus. [ eHHas
WH)XEHepUs, paguoOHOoJIOorus, KOCMUYEeCKas OWOJOTHS M APYrue COBPEMEHHBbIC HalpaBICHUS.
buonuka.

Tema 3. CpoiicTBa )KUBOU MaTepHH.

Tema 4. YpoBHUM OpraHu3aiuu IpUPOIbIL.

Tema 5. Teopuu NpoOUCXOKIECHUS KU3HU.

Tema 6. 'eoxpoHoIOrHYECKas MIKaia.

Tema 7. TakcOHOMUYECKUE TPYIIIHI.

Tema 8. OCHOBHBIE TPYIIBI KUBBIX OPTaHU3MOB.

Tema 9. KpaTkas xapakTepucTUKa IPyNI KUBbIX OPraHU3MOB.

Tema 10. Kareropuu xuBbIX OpraHU3MOB.

Paznes I1. OcHOBBI O0MOXMMUHU, HAUTOJOTHUH, IMOPHOJIOTHH, TEHETHKHU:

Tema 11. XuMuueckuii cocTaB )KUBBIX OPraHU3MOB.

Tema 12. ATOMHBII COCTaB.

Tema 13. Heopranuueckue BemecTna.

Tema 14. Oprannueckue BellecTBa.

Tema 15. OOMeH BEIIECTB ¥ DHEPTUH.

Tema 16. dotocunTes.

Tema 17. Cunres Oenka.

Tema 18. Dramnbl kataboausma.

Tema 19. Knerounas teopus.

Tema 20. CTpoeHre NpOKapuOTHIECKON U 3YKapUOTUUECKOM KIIETKH.

Tema 21. Opranenisl KJIeTKH — UX (Hopma, CTpOeHHE U HYHKIUU.

Tema 22. CTpoeHHne pacTUTEIbHON, d)KUBOTHOU U KIJIETKH TPUOOB.

Tema 23. KneTo4HbIN UK.

Tema 24. becnionoe pa3MHOXKEHUE.

Tema 25. IlosioBOE pa3MHOXKEHHE.

Tema 26. OMOpHOHAIBHBIN TEPHOI.

Tema 27. ITocTaMOpuOHANBHBIN IEPUO/I.

Tema 28. Tumnsl oHTOreHe3a.

Tema 29. OcHOBHBIE TOHATUS U METO/IbI.

Tema 30. XpomocomHas Teopus.

Tema 31. HacnencTBEHHOCTh U 3aKOHBI HACJIEIOBAHHUS.

Tema 32. I3MeHUUBOCTh U (HOPMBI U3MEHYUBOCTH.

Tema 33. Cenekuusi.

Tema 34. ['ennas naxxeHepus.

Paznea III. I'uctonorus, Teopus 3Boaonuu:

Tema 35. Tkanu pacTeHuil.

Tema 36. TkaHU KUBOTHBIX.

Tema 37. JlokazaTeabCTBO 3BOJIFOLUH KUBOT'O MU PA.

Tema 38. OBomounonnoe yuenue Y. Jlapsuna.

Tema 39. ®akTOpbl 3BOJIIOLHH.

Tema 40. MukposBoIIOLIHS.

Tema 41. MakposBoitonus.

3akiloueHnne:

Tema 42. buonoruueckue pecypcsl. Ilepexoa OoT aHTpOMOIEHTPU3MA K SKOLIEHTPU3MY.
buosTuka.



4.3.1. IlepeyeHb CEMHHAPCKUX, NPAKTHYECKUX 3AHATHI M J1a0OPaTOPHBIX padoT

No paznena HanmenoBanue CEMHHApPOB, TpynoemkocTb O1ieHOYHBIE CDOpMMpyeMLIe*
/n U TEMBI IIPaKTUYECKUX U JTa00paTOpHBIX padoT (4ac.) cpencTBa F;rﬂ“ﬂe;aefoup‘i?)
JOUCLUIUIAHBI Bcero U3 Hux
(Momymst) 4acoB | NpaKTHYecKas
IIOATOTOBKa
2 3 4 5 6 7
I Pazpen I. Beenenne I KOHCIICKT | OIIK-1
B-OIIK-1.1.
2 Pas3nen 11. OCHOBEI OMOXUMUU, TUTOJIOTUH, 2z YCTHbBIN OIIR-T
SMOPHOIOTUH, TEHETUKH ompoc | b-OIIK-1.1.
3 Pazmen III. | I ICTOIOr WL, 1 eopus DBOJIIOMNMN. T KOHCITCKT | OTIR-1
3aKIro4eHue b-OIIK-1.1.

4.3.2. IlepeyeHb TeM (BONMPOCOB), BLIHOCHMBIX HA CAMOCTOSITEILHOE U3yUeHHe
CTy/IeHTaMH B PAMKAaX caMoOCTOATebHOi padoTsl (CPC)

n/m Tema 3anganue ®opmupyemas naK
KOMIICTCHIIUS

1 Tema 9. IIuceMeHHBIN OTBET Ha OlIK-1 b-OIIK-1.1.
TeMy

2 Tema 21. IInceMeHHBIN OTBET HA OlIK-1 B-OIIK-1.1.
TeMy

3 Tewmnbr ¢ 37 o 41 ITucbMeHHBIH OTBET Ha OIIK-1 B-OIIK-1.1.
TeMy

4.4. Metoanueckue yKa3aHusi 10 OPraHU3anuM CaMOCTOATEIbHO padoThI CTYI€HTOB

Mertoanyeckue yka3aHusi IO OpraHU3alul CaMOCTOSTEbHON paboThl, ¢ MOAPOOHBIM

ONMHMCaHUEM Ka)KJIOro 3aJaHud, mpeacTtaBieHHoro B Tabmune 4.3.2, pazmemensl B DMOC mno
COOTBETCTBYIOUIEH nucuuiinHe «buonorus». Kox nocryna: BEIAETCS CTyEHTaM.

V. YYUEBHO-METOJANUYECKOE U UH®OPMALMNOHHOE OBECIIEYEHHUE
JAUCIHUIIJIINHBI (MOAYJISA)
a) nmepeveHb JUTEPATYPHI
OcHoBHas:
1. buonorus ¢ ocHoBamu 3kosioruu [Tekcr] : MmeToAd. yka3. U mporpamma JUCUUILUIMHBI /
coct. E. B. [lotanoga ; peu. O. A. bapxartoBa. - Upkytck: U3n-Bo UpkyT. roc. yu-ta, 2008. - 47
c. (34 ok3.)
2. buonorus [Tekct] : Gonbioi SHIUKIONEAUYECKU cnoBaps / pea. M. C. I'unspos. - 3-
e (penp.) usa. - M. : bonsmas Poccutickas sanukioneans, 1999. - 864 c. - ISBN 5-8527-0252-8
:135.00 p. T'PHTH 34 BbK 2842
3. Ly3mep, Auna MouceeBHa. buonorus [Tekct] : 4enoBek u ero 340poBbe. 9 ki.:Y ueb.
st ob1meo6pazoat. yupexaenuii / A.M. Lysmep, O. Ilerpumuna; Pen. B.H. 3aropckas. - 25-¢
u3a. - M. : Ilpocsenienue, 2000. - 240 c. - 33.00 p. [PHTH 34
4. Mupkun, bopuc Muxaitnosuu. CoBpeMeHHass Hayka O pactuTenbHocTH [Tekct] :
yueOHuk / b. M. Mupkun, JI. I'. Haymosa, A. U. Conomem. - M. : Jloroc, 2001. - 264 c. : Tabm. -
(Yuebnuk as XXI Beka). - ISBN 5-94010-040-6 : 73.53 p. TPHTU 34.29 BBK 28.55173
5. Kamenckuii, Anekcanap Anekcannposud. buonorus. Beenenue B 0011yo 6M0IOTHIO U
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skojoruto [Teker] : Yueb. anga 9 k. oOmeobpa3zoBar. yueb. 3aBenenuii / A.A.Kamenckuii,
B.B.Ilaceunuk. - M. : JIpoda, 2000. - 304 c. : un. - ISBN 5710727997 : 55p. p.

6. Teitnop, JI. buonorus: 8 3 1. T. 1 [Dnekrponnsit pecype] / H. Teinop. - Mocksa:
bunowm. JlaGopatopust 3nanmii, 2013. - Pexum pocryna: DBbC "UznatenbctBo "Jlanp".
Heorpanuu. nocryn. - ISBN 978-5-9963-2200-8: b. 11.

0) 0a3bl JaHHBIX, MHPOPMALMOHHO-CIIPABOYHbIE H IOUCKOBbIE CHCTEMBI
1. WUzparenncBo «Jlauby, anpec goctyna http://e.lanbook.com
2. HKBb «bubkom», anpec nocryna http://rucont.ru
3. «KubepJlenunkay, Hay4Has 3J1eKTpoHHas 6ubiuoreka https://cyberleninka.ru/
4. 00O «PYHDby», nayunas snekTpoHHas 6ubianoreka, agpec gocrymna http://elibrary.ru
5. ®I'bY «PI'by», bubnamoTreka auccepTanuii, aapec aoctyna https://diss.rsl.ru/
6
7
h

[TouckoBas cucrtema mo Hay4dHou nurepatype: https://scholar.google.ru/

. DJEeKTpPOHHO - OMOIHOTEeYHAsl cucTeMa 00pa30BaTEIbHBIX U IPOCBETUTEILCKUX U3IAHUN -

ttp://www.iglib.ru/
8. Tlouck kuur, nyonukanuii, 3akoHoB, [OCToB Ha caifTax Hay4HBIX JIEKTPOHHBIX OMOINOTEK -
http://tusearch.blogspot.com/
9. Science Research Portal - HayuHas mouckoBasi cucteMa, OCYIIeCTBIISIONIAsl IIOTHOTEKCTOBBIN TTOMCK B
KypHaJlaX MHOTUX KPYIHBIX HAYYHBbIX U3JaTelbCTB, Takux Kak Elsevier, Highwire, IEEE, Nature, Taylor
& Francis u gp. MieT ctaThu U TOKYMEHTHI B OTKPBITBIX Hay4HBIX 0a3ax maHHbIX: Directory of Open
Access Journals, Library of Congress Online Catalog, Science.gov u Scientific News.
10. «DnekTponHoe uzaatenabctBo KOpaiit», anpec nocrymna: http://biblio-online.ru/
11. http://www.oopt.ru — Oco60 oxpaHsieMble TPUPOHBIE TeppuTopun Poccnu (MHpopManoHHo-
CIpaBOYHAS CHCTEMA)
12. http://zapoved.ru — [Topran munnpuposr PO.
13. http://www.ineca.ru — Uadopmariuaaoe skomoruueckoe areactso / MHOKA
14. http://www.consultant.ru/document/cons_doc LAW 34683 — 3akon P® "O6 oxpaHeokpyxkaromiei
MPUPOIHON cpenbl"”.
15. http://www.seu.ru — MexayHapoiabiii ComanbHO-3KOJIOTHYECKU COI03

VI.MATEPUAIIBHO-TEXHUYECKOE OBECIEYEHUE JUCHUINIJIUMHBbI
MOAYJIs)

6.1. YueGHO-1a00paTopHOoe 000pyA0BaHME:

JlexMOHHBIE 3aHATHS MMPOXO/AT B ayAUTOpUH Ha 30 MOCaTOYHBIX MECT C MYJIbTUMEIUWHBIM
o0opyaoBanreM M y4eOHOW MeOenbro. J[isi BBHIMOJHEHUS MPAKTUYECKUX PaOOT MPUMEHSIETCS
cienyroliee 000pya0BaHHE:

6.2. IlporpamMHoe o0ecrieueHune:

OC «Anet O6pazoanuey. Jlunensus Ne AAO.0323.00 or 01.05.2023 (3 rona).

GIS QGIS (exeromno oo6bunoBiasiemoe I[1O). VYcioBus UCHOAB30BAaHMS 1O  CCBUIKE:
https://qgis.org/ru/site/ (6eccpouno).

Kaspersky Endpoint Security anst 6usneca - Crangaptasiii Russian Edition (o6noBnsiemoe I10)
Jlunensus Ne 1B08-211201-040133-810-136 ot 12.01.2021 (2 roza).

7zip (exerogno ob6HoBiasieMoe [10). YcioBus MCmoib30BaHHUS IO CCbUIKE: https:/www.7-
zip.org/license.txt (6eccpouHO).

Adobe Reader DC 2019.008.20071 (exxerogno o6HoBisiemoe [10). YcinoBus ucnoiab30BaHus Mo
cceuike:  https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC_ WWEULA-en_US-20150407 1357.pdf (6eccpouno).

Google Chrome (exerogno oOHoBisiemoe II10O). VYcioBus HCHOIB30BAHUS 1O CCBUIKE:
https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpouno).

Mozilla Firefox (exeronno oOnoBmsemoe I10). VYcnoBus uHCMONIB30BaHUS MO CCHUIKE:
https://www.mozilla.org/ru/about/legal/terms/firefox/ (6eccpouno).

AST-Test plus 75. JIunensuonnsiit goropop JI-129-21 o1 01.05.2021 (3 rona).
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http://e.lanbook.com/
http://rucont.ru/
https://cyberleninka.ru/
http://elibrary.ru/
https://diss.rsl.ru/
https://scholar.google.ru/
http://www.iqlib.ru/
http://tusearch.blogspot.com/
http://biblio-online.ru/
http://www.oopt./
http://zapoved.ru/
http://www.ineca.ru/
http://www.consultant.ru/document/cons_doc_LAW_34683
http://www.seu.ru/
https://www.7-zip.org/license.txt
https://www.7-zip.org/license.txt
https://www.7-zip.org/license.txt
https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/ru/about/legal/terms/firefox/

«Antunnaruat.BY3». Homep nuniensun: Ne5789/347/22 ot 30.12.2022 ot 30.12.2022 (1 rox)
GIMP 2.8.18 (exxerogno obnosiasiemoe [10) . YcIoBUS HCHOJIB30BAHUS IO  CCBLIKE:
https://www.gimp.org/about/COPYING (6eccpodHo).

Inkscape 0.92 (exeromno o6HoBiasgemoe IIO). VYcioBus HCMONB30BAHUS IO CCHUIKE:
https://inkscape.org/en/about/license/ (IIporpamma pacnpoctpansercs Ha ycnoBusx GNU
General Public License.) (beccpouno).

Cucrema aBToMmatuzaruu Ouonamorek MPBUC64 (exeromno ob6HoBmsiemoe I[10). Jlorosop
noapsaa 04-040-12 ot 21.09.2012 JIunen3usNe670/1 ot 16.12.2015 (6eccpouno).

2GIS  (exeromno  obnoBasiemoe  I10).  VYcnoBus  HCHONB30BaHUSA MO  CCBHUIKE:
http://law.2gis.ru/licensing-agreement/ (6eccpoyHO).

Libreoffice (exeroanno oonosisiemoe [10). YcnoBus HCIIOJIb30BaHUS no CCBLIKE:!
http://www.libreoffice.org/about-us/licenses/ (6eccpodno).

Mapinfo Professional 16. JInuensuonnspiii cepruduxkar S/N MINWRS150001065 ot
12.01.2017 (6eccpouno).

Moodle 3.2.1. VYcnoBus ucnonb3oBaHus Mo cebUike: https://ru.wikipedia.org/wiki/Moodle
(6eccpouno).

I'APAHT. Jloroop Ne 1]I/17 ot 27.06.2017r. (6eccpouno).

6.3. TexHUYeCKHE U JJIEKTPOHHBbIE CPeACTBA:

Y4eOHbIi MaTepua MoAaeTCs ¢ UCIOJIb30BAaHHEM COBPEMEHHBIX CPEJCTB BU3YyaTU3alUH C
MPUMEHEHHEM MYJIbTUMEIUIHHOTO 000pYyIOBaHHUS.

[TepcoHanbHBIE KOMITBIOTEPHI JJI5l BRIIOJHEHUSI TPAKTUYCCKUX U CAMOCTOSITEIIBHBIX PalboT.

[To kaxknol TeMe AUCHUIUIMHBI MOATOTOBJICHBI MPE3CHTALNN, HEKOTOPBIC Pa3MEIICHbBI B
oTkpsiTOM foctyne B DM OC.

VII. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA
IlpenogaBanue  AUCHUIIMHBI  BEAETCA C NPUMEHEHHUEM  CIENYIOIIUX  BHUIOB
00pa3oBaTEIbHBIX TEXHOIOTHH:

1. Uudopmanuonnbie Texnojoruu (MT): ucnonp3oBaHue 3JIEKTPOHHBIX 00pa30BaTEIbLHBIX
pPECypCoB MpU NOATOTOBKE K 3aHITHUSIM, 3aHSITUS COMPOBOKIAIOTCS MYIbTUMEIUNHBIMU
MPE3CHTAIUSIMU, TPOCMOTPOM POJIMKOB MO MPOXOJUMBIM TEMAaM.

2. Ilpo6aeMHoe oO0y4yeHHe: CTUMYJIUPOBAHHE CTYJIEHTOB K  CaMOCTOSTEILHOMY
MPUOOPETCHUIO 3HAHWH, HEOOXOAMMBIX JUIS PENICHUsS KOHKPETHOW mpoOJieMbl, €ro
3JIEMEHTHI UCHOJb3YIOTCS B XOJI€ 3aHSATHIL.

3. KoHTekcTHOe 00y4eHHe: MOTHUBAIUS CTYJICHTOB K YCBOCHUIO 3HAHUN MTyTEM BBISIBICHUS
CBsI3el MEXKY KOHKPETHBIM 3HAHHUEM U €r0 IPUMEHECHUEM;

4. CocrTaBiieHHEe AHAJIUTHYECKHX CXeM «rajcTyk-0a0ouyka» (MpuynHa — coObITHE —
MOCJENCTBUS) U (PpeldM-CclieHapueB [Jisi HEKOTOPBIX KPYIMHBIX TeM (aHTPOIOIeHE3,
NOTpeOHOCTH).

5. CTPYKTYpMPOBAaHHBIH aHaAM3 (KaXIOH CTYNEHH CTPYKTYphl U CBsI3ed MeEXAy
CTYTEHSMH).

6. Mo3roBoii mTyp™m (IJs ONpeAeseHUs] MOATOTOBICHHOCTH K BOIPOCY JIEKIUU) I
ONEePAaTUBHOT'O PELICHHUS.

7. Meton Jdenbpu as 061yMbIBaHUS HEKOTOPBIX BOIPOCOB (JI ONpeeeHus CTPYKTYpbl
npeaMeTa).

8. Metoa MonTte-Kapiio 1 CIOXHBIX BOIMPOCOB, Ha KOTOPBIE HAMpPSAMYIO HUKTO HE Jaj
OTBETA.

9. MeTo KOHTPOJBHBIX JIUCTOB (Ha MPAKTUYECKUX 3aHATHUAX JJIsI COCTABICHUS CXEM).

HanMmeHoBaHUeE TeM 3aHATHH ¢ MCMOJIb30BAHNEM AKTUBHBIX GOpPM 00y4eHH:

®dopma / Meroast
No Tema 3angrus Bun sangrus HHTEPAKTUBHOTO Kon-Bo yacoB
o0yueHUs
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https://www.gimp.org/about/COPYING
http://law.2gis.ru/licensing-agreement/
http://www.libreoffice.org/about-us/licenses/
https://ru.wikipedia.org/wiki/Moodle

Paznen 1. Jlexkuns/
. BaejcHle [IpakTuueckas 1-9 10
pabora/
Paznmen II.
OCHOBBEI T /
OMOXHUMUH, CKILHA
) [IpakTrueckas 4-9 10
IIUTOJIOTHH,
pabora/
SMOPHOJIOTHH,
T€HETUKU
Paznen 111. HCK].[I/ISI/
I'mcronorus, [pakTryeckas
3 Teopus pabota/ 1,5,7,8 10
9BOJIIOIHUH. CaMOCTOSTEIbHAS
3akiroueHue pabora
Hroroyacon 30

VIII.OHEHOYHBIE MATEPHUAJIBI IJIA TEKYIIETI'O KOHTPOJIA 1

8.1 Ouenounnie marepuaanl (OM):

NPOMEXYTOYHOM ATTECTAILIUA

Oyenounvlie mamepuanvl 05 6X00OHO20 KOHMPOJIsl — HE IPEyCMOTPEHBI.

lelteHO‘{Hble mamepuailbl mexKyuieco KOHmpOJisi

Tema unm pazaen ITokazaTens Kputepuii onenuBanuss | @opMupyemsle
JMCITUTTIIAHBI KOMITIETEHIIU U
W WHJUKATOPBI
Tema 9. 3ajadue BLINIOJNIHEHO | Biageer matepuainom | OIIK-1
JaHHOTO pa3jena. b-OIIK-1.1.
3Haer OTBETHI Ha
KOHTPOJIbHBIE BOMPOCHI.
Tema unm pazaen Tlokasarelb Kputepuii onicHuBanusi | ®opMupyeMblie
JMCITUTTIIAHBI KOMITIETEHIIM U
W WHJUKATOPBI
Tema 21. 3aanue BhINOAHEHo | BIaaceT Matepuaiom | OTIK-T
JaHHOTO pa3jiena. b-OIIK-1.1.
3Haer OTBETHI Ha
KOHTPOJIbHBIE BOMPOCHI.
TeMmbl ¢ 37 110 41 3aanne BHIIOIHEHO Bageet mareprairom | OHHK=1
JIAHHOTO pasjena. B-OIIK-1.1
3Haer OTBETHI Ha

KOHTPOJIbHBIC BOIIPOCHI.

banwHo-peliTuaTOBast cuctema: 3auteHo: 60—70 6amioB — yaoBJIETBOpUTENbHO, 71-85 —
xoporiio, 86-100 — ornuuHo. Menee 60 6anaoB — HE3aUTECHO.

Ot 0,5 1o 1,5 GannoB 3a paboTy Ha KaX0H JIEKIUH.

O Tunax xxuBoTHbIX. 20 6amioB (10 padora, 10 — conepxanue).

O pactenusix 10 6amnos (5 pabota, 5 — conepxkanue).

Coobmenne 06 yaénom 5 6amnos (3 pabora, 2 — coaepkanue).

Coo0menne o KJIeTouHoM opranemie 5 6amnos (3 pabora, 2 — comepxxanue).
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Teopus sBomtonuu 10 6amnoB 5 3a paboTy 5 3a coaepxaHue.
I'ucromorusa — 5 6annoB
3auét — 20 6amioB

1) IlepeyeHb 00bEKTOB Jisl NIPOBEJEHUA MONCKOBO-UCCIEA0BATEILCKOI0 XapaKkTepa

1. 1. Bupycsl. 21. tun YepBu miockue.
2. rpynna IIpokapuoTsl. 22. tun YepBu Kpyriable
3. u. I'pubsl. 23. tun YepBu KoJibUaThIE.
4. otnen Bomopociu. Cunesenénnie 24,
5. otnen Bogopocnu. KpacHsie 25. Tun Monmtocku.
6. otnen Bonopocnu. JluatomoBbI€. 26. xnacc PakooOpa3zHbie.
7. ornen Bonopocnu. bypsie. 27. wiacc XenuLepoBble.
8. otmen Bomopocnu. 3enéueie. 28. kmacc Hacekomble.
9. otnen Bogopocnu. 3BrieHOBEIE. 29. Tun Urnokoxue.
10. ormen JInmanHuKU 30. tun XopaoBekie.
11. ornen Mxwu. 31. xnacc becuentocTHble.
12. ormen XBomiu. 32. xnacc PwiObI, /K XpsIeBsbIe.
13. otnen IlnayHsl. 33. xnacc PeIOBI, /KT KOCTHCTHIE.
14. orpen [lamopoTHUKH. 34. kmnacc 3eMHOBOJIHBIE.
15. otmen I'omoceMeHHBIE. 35. xnacc Pentuimm.
16. otmen IToxpeITOCEMEHHBIE, KJlacc 36. xnacc J[uHO3aBpHI.
OJHOJOJIbHBIE. 37. knacc Iltuisr.
17. otnmen IToxpeITOCEMEHHBIE, KJacc 38. knacc Miekonutaroniue wim 3BEPU.
JIByAOJIbHBIE. 39. Huzmiue 3Bepu.
18. Tun [IpocTeiimue KUBOTHBIE. 40. Beicuine 3Bepu. Bece kpoMe K10auHbIX.
19. tun I'yOxu. 41. Beicmme 3Bepu Bognsie.
20. tun KuiliedHomoJoCTHHIE. 42. Brictime 3Bepu XUITHUKU U KOTIBITHBIE.
43. Ilpumatsl.
Ilan 1Jis pacKPLITHA 3aAHUS:

a) cucTeMaTuKa (HaJ U BHYTPH TaKCOHA) C KOJMYECTBOM CEMEHCTB, POJAOB U BUIOB.
0) apean MecTOOOUTaHUS
B) 0OCOOGHHOCTH CTPOEHHS U (YHKIIMOHUPOBaHUA (B TaOIuUIIE)

T') 0COOCHHOCTH MMOBECHUS JJIsT )KUBOTHBIX
1) 3HAYEHUE TPYIIITHI
€) MPEeICTaBUTEIIU TPYIIIIHI.

2) Criucok y4€HbIX, KOTOPBIHA BRIIAETCS TOJIBKO MO TpOockOe cTyaeHTa. 3aganue (BHIOOD
MMEHH ) TIpeJIJIaraeTcs ¢/IeJIaTh CaMOCTOSATENBHO.
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HapBuH Yapib3s.

Bepuanckuiit Bnagumup UBanoBuy.
I'yk PoGepr.

AHTOHU BaH JIeBeHIyK.

Kan Bartucr Jlamapk.

Konpan I'ecHep.

Mapuenno Manbnuru.

Jxon Peil.

Kapn JIunnei

. Kopx Jlyun Jlexnepk ne broddon.
. xozed [puctnu.

. Kémppéitrep Moszed Torinb.

. KroBbe Kopx.

. Xpuctuas Ilanzep.

. bap Kapn MakcumoBuu.

. [Tactep Jlyn

. @umep Omuib ['epman.

. Bunorpanckuii Cepreit Hukonaesuu.
. KoBanesckuii Bragumup
Ony¢pueBuu.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Nranorckuit Imutpuii Mocudoruy.
I'ekcniu Tomac 'enpu.

CereprioB Anekceid Hukomnaesud.
Men30up Muxann AJleKCaHapOBHUY.
beknemumeB Bnanumup Hukomnaeuy.
Cymkus I1étp IleTpoBuuy.

I'exkkenb DpHCT.

Mennens ['perop Uorans.

Basuinos Hukoian IBaHoBHY.
Tumupssze KnumeHnt ApkaabpeBud.
[Tumkepuuy Branumup MuxaiioBud.
Konsnor Hukomnaii KoHcTaHTHHOBUY.
Yorcon xeimc Ipron,

Kpuk ®p3ucuc Xappu KomnroH.
Horens BaneHTuH AnexkcaHIpoBuUY.
O mxua OnyMm.

Koxxosa Onsra MuxaiijioBHa.
HoxyuaeB Bacunuii BacunbeBuu.
MeunukoB Unbg Unpny.

3) Cnucok opraHesJ1 AJs COO0EeHHsI

1. IIna3smaruyeckas
MeMOpaHa.

2. Knerounas creHka.

3. I'manmomnna3zMma.

4. Pubocomsr.

5. MuToxoHapuUH.

6. Amnmapart I'oabmKu.

7. DHI0INIa3MaTHYCCKUI
PEeTUKYITYM

8. JIn30COMBI.

9. Muxkporenbia.

10. [Inactuael. Xi10oponiaacTsl.

1. Ilmactuael. XpoMoniaacTsl.

12. IInactunpl. JIeMKkomIacThI.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Bakyoub.

Snpo.

S npeiiiko.
Ilentpuomnmu.
PecHuuku.
MuxkpoduaaMeHTHI.
MukpoTpy6ouKmu.
Kryruku.
Kunetocomsl, 6a3aibHbIC TENbBIIA.
IInazmoaecmel.
Jlamennsl
XpomaToopsl.

4) Bonpocsl 15 pedepupoBanusi TeMmbl Teopusi 3BoTHOLNH

1 I[OKaSaTeJ'IBCTBO OBOJIIOIIUH )KUBOT'O MHpaA.

2 OpomonnonHoe yuenue Y. Jlapuna.
3 DaxTOpHI IBOJIOLUU.

4 MUKpO3BOIIOLIHS.

5 MakposBomto1us.
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5) Boigaércest KOHCIEKT B 3JIEKTPOHHOI popMe ¢ TpeMsi OCHOBHBIMH pa3iesiaMu (TKaHU,TKaHH
pacTeHuii, TKaH! KUBOTHBIX) HA LIECTH CTPAHULAX.
Bonpocel 1 3axanus K 3a4eTy
Hayka Ouomorusi, 3Tansl pa3BUTUSA, METObI UCCIEAOBAHUS.
Kommiekc 610J10ru4eckux 3HaHUM U CBSI3b C IPYTUMH HayKaMU.
CBoiicTBa KUBOW MaTEpHH.
YPpoBHHM OpraHu3aluu.
Teopuu NpoUCXOKIEHUS KU3HU.
I'eoxpoHoIOrnyecKas mKama.
TakcoHOMHUYECKHE TPYIIIHI.
OCHOBHBI€ I'PYIITBI )KUBBIX OPTaHU3MOB.
Kateropuu *KuBbIX OPraHU3MOB.
10. XuMuueckuil cocTaB )KUBBIX OPraHU3MOB.
11. DnemeHTapHbIi (aTOMHBIN) COCTaB.
12. Boga u e€ 3HaueHHUE B )KUBBIX KJIETKaX.
13. MuHepabHbIE COJH.
14. YrneBoasl.
15. JIunuael.
16. benkwu.
17. JHK.
18. PHK.
19. Metaboausm.
20. Anabonu3sm.
21. Katabosu3m.
22. ®OTOCUHTES.
23. Cunres Oeika.
24. KnerouHasi Teopus.
25. CTpoeHue NpoKapuOTHUECKON 1 3YKapUOTHUECKON KIIETKHU.
26. OpraHesibl KIeTKU — UX popma, CTpOeHHE U HYyHKIIHH.
27. Paznuuust MeXIy pacTUTEIbHOM, )KUBOTHOM U KJIETKOH TpuOOB.
28. Kiterounas Teopus.
29. KneTo4YHBIH UK.
30. Murtos3.
31. Meiio3.
32. becnosioe pa3MHOXEHHUE.
33. [lonoBoe pa3MHOXKEHUE.
34. OHTorenes.
35. DMOpUOHANbHBINA EPUOT.
36. OCHOBHbIE MOHATHS T€HETUKH.
37. HacnencTBEHHOCTD U 3aKOHBI HACIEAOBAHUS.
38. ®opMBl U3MEHYHUBOCTH.
39. I'eHHas HHXKEHEPHUSL.
40. Cenexuus.
41. TkaHU )KUBOTHBIX.
42. TkaHu pacTEHUH.
43. DBONIOLMOHHAS TEOPHUSL.
44. JloxazaTeabCTBa SBOJIIOIUHU KUBOTO MHUPA.
45. ®akTOpHI SBOJIIOIIHH.
46. MUKpPO3BOJIOIHS.
47. KoHBepreHius u JuBepreHuus.
48. IlyTu MaKpO3BOJIIOLUH.

PNV W~

0
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49. buostuka

Kpurepumn onenku:

- OLIEHKA «OTJIMYHO» BBICTABIISETCS CTYACHTY, €CJIU 1aHbI
IIpaBUJIbHBIE OTBETHI Ha 3 U3 3 BOIPOCOB;

- OLIEHKA «XOpOIL0» BBICTABISAETCS CTYAEHTY, €CJIM JaHbl HE
TOUYHBIE WJIM HE IOJIHBIE OTBETHI HA 3 U3 3 BOIIPOCOB;

- OLIEHKA «yJI0BJIETBOPUTEILHO» BBICTABIISETCS CTYIEHTY, €CIIU JaHbI
IIPaBUJIbHBIE OTBETHI HA 2 U3 3 BOIIPOCOB;

- OLIEHKa «HEYJIOBJIETBOPUTEIbHO» BBICTABIISETCS CTYACHTY, €CIH
OTBETHI Ha BOMPOCHI B OMJIETE HE JIaHBbI, TNOO OTBETHI HE BEPHBI.

Pa3paborunku:
(ToAmuCH) (3aHMMaeMasi IOJKHOCTB) (MHUIATBL,

bamuus)

IIporpamma coctapiieHa B cooTBeTcTBUH ¢ TpedoBanusmMu OI'OC BO mo
HaIpaBJIEHUIO OATOTOBKU

05.03.04 I'mnpomeTeoposaorus.

[Iporpamma paccMoTpeHa Ha 3aceJaHuu Kadeapbl THAPOTIOTHH U
npupoonoaszoBanus, [Iporoxon Nel4 ot 30.04.2024

3aB. kadenpoit ‘///fr E.H. Cytbipuna

Hacmoswas npocpamma, ne modcem 0vimv 80cnpoussedena Hu 8 Kakou
Gopme 6e3 npedsapumenbHO20 NUCbMEHHO20 pa3peuleHus Kageopvl-pazpabomyuxa
nPOSPaMMbL.



