[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®WO: Konbiues Cepreii Anekceesuy

HomxkHoctb: MO [upektopa konnepxa

[lata nogn : %’Kﬁbﬁ : .
YHMKaﬂme 8ﬁHI/I ABH

99328 1 PFTMATE M OCKOBCUKOI

[ IpunoskeHue K mporpamme
[TpousroacTBO M 0OCTY)XKHBaHHE aBHAIIHOHHOH TEXHUKH

AIIMOHHBIN TEXHUYECKHWI KOJUIEDK —

"OTOCYJAPCTBEHHOI'O TEXHHYECKOI'O

YHUBEPCHT

ETA I'PAXKJIAHCKOH ABUAITNA

YTBEPXIAIO
H.o. nupekropa-Ky

o8

S

% A N

Yol 0J0RHIN 1 "3
n, Wy 40

SO o

PABOYASI IPOIT'PAMMA YYEBHOM JUCITUILJIAHDBI

O/1.10 BHOJIOI'U S

2025 ron



IIporpamma yaebroM Auciummnbl «bronorus» paspaborana Ha ocHoBe DeXCpaibHOTO
rOCYAPCTBEHHOTO 0BPa30BATENBHOTO CTAHIAPTA CPEHEro NpodeccHOHaNbHOro 06pasoBaHHs
no cmemmansHoctd  25.02.06 Ilpou3soAcTBO H OOCITYXKWBAHHC ABHAMOHHOH TEXHHKH,
yTReMIKIEHHONO IpHKasoM MuHucTepersa 06pasosanua B Hayku Poccuiickoit Qeneparua oT 9
mexabps 2016 roma MNe 1572, 3aperucrpupoBaH B MHHHCTEPCTBE HOCTHUHM POCCHHCKOH
depeparian 26aexabps 2016 roga Ne 44942 (s penaxnuu Ipukasos Munnpocsemesus Poccun
ot 17.12.2020 Ne747, ot 01.09.2022 Ne796)

Iporpamma yueGHOM JHCIMILIMHEBL Pa3paboTaHa 10 CHelHallbHOCTH:

25.02.06 «IIpou3BoAcTBO H 00CayKUBAKHIE ABHANMOHHOH TEXHHIH».

Opranmsaius-paspaboTunk: KHpPCAaHOBCKUY aBHAITHOHHBIA TeXHWYECKHI KomnemK — (ummar
MITY TA

Paszpaboruux: T.A KypHocona - nipenojapareis



COJEPXKAIHE

1. TIOSCHHUTENBHAS 3AIHCKA. <. enueneereenernraranenraninens e e et et eeeereiaieeeteeaeae e 4

2. O6Imas XapaKTepHcTHKa yIeOHOH NUCITHINIHE] « BHONOTHAN . ...vvvvevninaeinaannn. Ceeree e 4

3. CTpykTypa H CONSPIKAHHE YUCOHOH MHCIBIUTHHBL. .. cuvutunnintinenitei it eirra s sa st enes 5
3.1. MecTo IMCIHILTMHEEL B CTPYKTYpe obpasopaTenbHol riporpamMmel CITO. ... 5
3.2. Llenu ocBoenua yIeOHOM AUCIHMIHHELL «BHOMOTHMN ... vuvtieieeniinnaean it 5
3.3. O0BEM MUCIHUILIHAB! ¥ BHABI YIEOHOH PAGOTHL. 1vvvvseieiiiiiiieiiiiieeecininninnens vevennnid

4. TlnaHuEpyeMEBle pe3yNIBTATHI OCBOSHHS 001Ie0Opa3oBATENBHON IMCUMIUIAHEI B COOTBCTCTBHH C

®I'OC CIIO u Ha ocHore PI'OC COO.....cvviviviiininnnnen, et 7
5. TemaTH4eckoe MITAHUPOBAHUE. . ........ e e e et eaberaeeetrae et NN |
6. Vcnopus peanu3aliy NPOrPaMMBI JUCIHIIIHHEL « BHOMOTHI .....vviiiniiive TN 18
6.1. TpeboBaHUs K MUHAMAILHOMY MAaTePHAIBHO-TEXHHYECKOMY ODECIIEUEHHIO .. vuvvevens.es 18

6.2. Undopmanmonnoe obecrneuenne o0ydenus. Ilepeuens pekoMeHAYeMBIX yIeOHBIX M3IaHui,
VIHTEpHET-PECYPCOB, JOMONHITEIBHOM JUTEPATYPBL. vv vt rtvanitreartriaeniieeiaannnanan, 18

7. KOHTpONE M OIleHKA PEe3yILTaTOB OCBOSHHA AMCHHINMHEL « BHONOTHMN ..vvvvniiiiiiiiiiennn, 19



1. MOSICHUTEJIBHAA 3AIIMCKA

I[Tporpamma 0b1eobpa3oBaTenbHON yueOHOH THCIUIUTEEL « BHONOI W) IpeAHasHaYeHa LT
H3YUEHH MCTOPHH B TPO(GECCHOHAIBHBIX 00pa30BATENBHBIX OPraHM3allHsK, PCanu3yIoHX
06pasoBaATENBHYIO IIPOrpaMMy CpeiHero odmero o6pa3oBaHusl B PeeNax OCBOSHUS OCHOBHOH
nipodeccHonansHoi o6pasosarensyoi nporpammer CIIO (OIIOIT CIIO) Ha Haze OCHOBHOrO
obmero o6pa3oBaHHS IPU MOAIOTOBKE CNIENHAIMCTOB CPEAHEro 3BeHa.

IIporpamma paspaGotana Ha ocHoBe Tpebopamuii @I'OC cpenmero obmero oOpasoBaHus,
IPEIBIBIEMBIX K CIPYKTYpe, CONCPYKAHHIO M PEe3yNbTATaM OCBOCHHS y4eOHOH NHCLMILIHHBL
«Buonoryd», B COOTBETCTBHM C PeKOMEHIAUMAMH 110 OpPrauy3alldy IONYyYEHHS CpPe/Hero
obmero o0pazoBaHMs B HpefeNax OCBOSHHS 00pa30BATENBHBIX IPOFPAMM  CPEIHETO
npodeccHoBaNbHOr0 o0pasoBaHus Ha Oaze ocHOBHOTO ofmero o0pasoBaHusd € YYETOM
[TpumepHO# OCHOBHOH 0Opa3soBaTeNbHOH NPOTpPAMMBI cpemHero ofmero obpasoBaHus,
yTRepikIeHHoM COBETOM IO OIEHKE COZAEPIKAHHS M KayecTBa NMPUMEPHBIX pabouux ImporpaMm
061me0bpa30BaTENBHOTO H COMMANLHO-TYMaHATAPHOTO IHKJIOB CPEIHEro HpO(EeCCHOHAIBHOro
obpasosanusa (npoToxon Ne 14 ot «30» nosabps 2022 r., Mocksa MPIIO 2022).

[IporpamMma MOJKET HCIOIB30BATEC APYTHMH IIPOQECCHOHANBHBIME  OOPA30BATEIBHEIME
OPrauM3alMaMy, DEH3YIONMME  00pa3oBaTelpbHyI0  OpOrpamMMy — CpegHero  ofumero
ofpasoBaHig B IPEENax OCBOSHHS OCHOBHOH TpPOQeCcCHOHANBHOM 00pasoBarTellbHOMN
nporpaMmer  CIIO Ha 6ase ocHOBHOrO OOIIEro 0OpasoBanus; MPOrpaMMEl MOATOTOBKH
criermanucTos cpenaero 3sena (IINIICC3).

2. OBIIASI XAPAKTEPHCTHKA YUEFHOM AMCOUIUIAHBI «BUOJIOT Us»

Bromorua — cucreMa HayK, H3YHalOlas BCE ACIEKTHl JKM3HHM, HAa BCEX YPOBHsX
OpraHU3aluy JKHBOI'O, HauWHAd C MOJNEKYIIpHOro M 3akaHuuBas Omochepnpm. OObexramu
U3yueHus GHONOTHH SBILSIIOTCS JKHBBIE OPTAHH3MEI, HX CTPOCHHE M KH3HENEATENHHOCTh, HX
MHOroo0pasue, MpoHCX0NKICHIE, SBOJIONHA M pacipeelIeH e JKHBEIX OpTaHH3MOB Ha 3eMIIE.

Obmass OGuOIOTHA M3YJaeT 3aKOHBl HCTOPHYECKOIO H HHIMBHAYAILHOIO DA3BUTHA
OpraHW3MOB, OOIIHE 3aKOHE! MM3HM H Te OCODEHHOCTH, KOTOPHIE XapakTepHBl NN BCEX
BHIOBXHBLIX CYIIECTB Ha MNIAHETE, a TAKOKE HX B3auMoJielicTBHE ¢ OKpyKaIowIeH cpeoi.

Buonorms, TakuM o0OpazoM, SIBILETCS OZHOH M3 OCHOBOIONATAIOINUX HAYK O MKH3HH, a
BIIaficHHE GHONOTHYECKIMI 3HAHMSAMI — OJJHAM M3 HEOOXONHMBIX YCIIOBHH COXpaHEHH JKH3HH
Ha ILIAHETE.

OcnoBy comepkaHus y49eOHOH JUCIMIUIMHEI «BHONIOrHsS» COCTABIAIOT —CIENyIOHMeE
BeNyIIHE HIACH: OTJIHYUTENBHLIC IPH3HAKH JKHBOH IPUPONBI, €& YPOBHERAS OPraHH3anud H
SBONIONHA. B COOTBETCTBHH C HUMH BBIAGIEHBI COJEPXKATENBHEIC THHUE: OHONOrHs KaKk HayKka;
OHOJIOTHYECKHE 3aKOHOMEPHOCTH; METOALI HayJHOTO ITO3HAHMS; KIIETKA; OPraHu3M; NOIYJISIHES;
BUI; 9KOCHCTEMEI (B TOM 4ducie OHochepa). '

Conepixanme ydeGHol IMCIUIUIMHBI HalpaBISHO HA MOATOTOBKY OOY4YaroIuXCs K
DELICHHIO BOKHSHINHX 3a/(aY, CTOSMIMX Nepesi GHOMOTHUYECKOH HAYKOH, — MO PalHOHANLHOMY
IPHPOIOIONIB30BAMKIO, OXPaHe OKPYKAIONIEH Cpelbl M 3M0POBbS JMOJEH.

B npodeccroransHex 06pa3oBaTeIbHEIX OPraHH3alMsX, PEATHSYIOMHMX 00pasoBaTeNsHyIO
mporpaMMy cpenpero odmero ofpasopanus B npenenax ocpoenus OIIOII CIIO na Gase
ocHOBHOTO 0Bmiero oGpaszoBanus, u3ydeHne ydueOHOH AHCHHINMHE! «BHONOTHA» MMEET CBOH
0COBEHHOCTH B 34BHCHMOCTH OT mpodmis npodeccHoHanbHoro obpazopanus, Oasupyercs Ha
3HAHUSIK OOYYAIOIIHNXCS, OAYYIEHHBIX IPH U3YICHUY OHONOTHH, XUMuY, Gusnki, reorpahuyu B
OCHOBHOH ILKOJIE.

IIpu ocsoenuu mnpodeccuit CIIO u cnemwanprocreit CITO Texmmyeckoro mnpogmig
npodeccronansHoro obpaszopanusg 6uonorus usyuaercs Ha HasosoM yporHe OI'OC cpenmero
obmero ofipasopaums, mnpd ocsoennu mnpodeccuit CIIO m  cnemumambnoctedi  CIIO
eCTECTBEHHOHAYYHOro mpodais nmpodeccroHansHoro obpa3opanus OHOJIOTHA H3ydaeTcs boree
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yrny6iento, Kak npoduisHas yaeGHas JUCIHILTIHEA, YYHTHIBAIOIAI CHSLMPHUKY 0CBAUBAEMBIX
npodeccmii WM CHENMANEHOCTEH. JTO BEIPAKAETCS B COACPIKAHMM OOY4eHHS, KOIHIECTBE
4acoB, BEIICISIEMBIX HA H3YUCHHEe OTJENEHEX TeM yIeOHOH THCIMIUIAHEL, TyOHHe HX OCBOCHHS
obywarolpMHcs, O0BEME M Xapaxrepe IIPAKTHYECKHX 3aHATHH, JEMOHCTpAIWi, BHAAX
BHEAYAUTOPHOI CAMOCTOSTEIBHON paboThl CTYICHTOR H T.I.

Ipu oceoenun cnenuanbaocrelt CIIO rymanuraprOro mpoduis 11podeCCHOHAIBHOTO
obpasoBaHMs OMONIOTHS H3YyYaeTICs B paMKax yueOHOH JUCUMIIMAB  «EcTecTBOSHaHHE»
obsa3arenspHoil mpenMeTHol obmacTH «ECTECTBCHHBIE HAayKH» OI'OC cpenmero ofmero
obpaszopaHus.

IIpu otbope copepkamust yueOHOH  mucuMIUMHEBI  «BHOJOTHA»  HCIONBL30BaH
KyJIETYpOCOOOPAsHEIH [OAXO/, B COOTBETCTBHH ¢ KOTOPbIM O0Y4AlOIIHEecs MOIDKHEI YCBOHTD
3HAHHS H YMEHHA, HeoOXoAuMble AId (OpMHpOBaHMs OOIIEH KyIBTypHl, ONpPSHeNsionieH
ANEKBATHOE [OBEIEHME YENOBEKA B OKpyxKaromel cpene, BocTpefoBaHHbKIE B JKH3HA H B
NPaKTHIECKOH AEATEIBHOCTH.

Ocoboe BHIMAHKE YAEIEHO SKOJIOTHYECKOMY 06pa30BaHMIO U BOCIMTAHMIO 00yJarotuXcs,
(OpMHpOBaHMIO Y HHX 3HAHMA O COBPEMEHHO# eCTCCTBCHHOHAYYHOH KapTHHE MHPY,
JIEHHOCTHBIX OPMEHTAIHIl, 4TO CBHACTENLCTBYET O IYMAHU3aHK GHONOTHIECKOrO 06 pazoBatusL.

Conepxanne yaeOHOH JNUCIHIUIMHEI IpelycMaTpHBaeT (opMHpOBaHHE Y 00ydarommxest
OBLIeHAYYNEIX 3HAHMH, YMEHHE H HABBIKOB, YHHMBEPCAIBHBIX CIIOCOOOB JESTENHHOCTH H
KIIOYERLIX KOMIETSHIMH, BKIMOUAIOINHX YMEHHE CpaBHuBaTh OHoONOrudyeckue OOBEKTHI,
AHANM3HPOBATh, OLEHHBaTE ¥ 0000IIAaTh MONYYCHHBIE CBENCHHS, YMETh HAXOIUIB H
HCHOJIL30BATE HHPOPMALIKIO M3 Pa3IIMUYHBIX HCTOYHHKOB.

HeorremmeMoii  4acThi0  O0pa3oRaTeNBHOIO  IpoOLECca  ABJSIOTCS  BBIIOJIHCHHE
oDyyarom|Mucsa  NPAaKTAYCCKUX  3afaHHH, MHIMBHAYAILHBIX — [IPOEKTOB, MOJTOTOBKA
pedepaToB(IOKIANOB).

Wzyuenne o0meoOpasopaTenbaoil yueOHOH MHCIMINEHLL «bHoNOrHs» 3aBepluaercs
HofBelcHHEM HMTOroB B (popme judpepeHIIMpOBAHHOTO 3a4€Td MM JK3aMeHa B paMKax
IPOMCIKYTOUHOH atrecraliuu cTypenToB B mponecce ocsoenusa OIIOII CIIO ¢ momyuenuem
cpennero obmero odpazopanus (IIIICC3).

3. CTPYKTYPA Y COAEPKAHUE YYEFHOU TUCUMITIMHL]
3.1 Mecro AMCHHILIMHLL B CTPYKTYDpe 00pasoBaTenasHoi nporpammel CIIO
O6meobpasosarenbHas  TUCHUIUIHEA «bHONOTHS» ABIACTCA 0043aTENBHOM 9acTBIO
06me0bpa3oBaTENBHOTO WHKIa 00pa3oBaTebHOH NporpamMmel B coorsercTsu ¢ PL'OC mo
CIIELHANBHOCTH:
25.02.06. «IIpou3BOACTBO M 0DCTYKHBAHNE ABUANHONHOMN TEXHHKH.

3.2. Henu ocBoeHUA y4eOnoi aucuananus: «buoaoras:

Llens: QopmupoBanue y CTYACHTOB IpPEJCTABIEHHS O CTPYKTYPHO-(PYHKIHMOHAIBHOH
OprauM3alyd JKMBBIX CHCTEM DPasHOTO paHTa KaK OCHOBEL IPHHSATHS PELIeHHH B OTHOIICHHM
OOBEKTOR JKHBOH IIPUPOABI ¥ B IIPOM3BOJICTBEHHBIX CHTYAIHAX,

3amagu:

1) cdhopmupoBaTh IOHMMAHHE CTPOEHHS, MHOTOOOpashst H OCOOCHHOCTEH HUBIX CHCTEM
PasHOTO YPOBHS OPTaHM3alWH, 3aKOHOMEPHOCTEH NpOTeKaHHs OHONOrHMYECKHMX IPOLECCOB H
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SBIEHHiI B OKpy’KamomeH cpefe, NENOCTHOH HAaydHOH KapTHHBI MHpPA, B3aWMOCBI3H H
B3aUMO33BMCHMOCTH €CTECTBCHHEIX HAYK;

2) pasBHTh YMEHMS ONpEeleNATh XKHBbIe OOBEKTHl B IPHPOJIE; NPOBOMMTE HAOMIONCHHS 38
JKOCHCTEMaMH Ul BLIABIEHHS  €CTECTBEHHLIX M AHTPONOTEHHLIX — HM3MEHECHHH,
HHTEpIPETHPOBATE PE3YILTATEH HAOMIOACHIH;

3) chopMHPOBATH HABBIKH HPOBEACHHS POCTEHINIX OHONOTHHECKHX SKCIICPHMEHTATBHbIX
HCCHeIOBAHMM ¢ CcOOMIOmeHHeM mpasun OesomacHoro ofbpameHHs ¢ OObeXTaMH H
000pyAOBAHEEM,

4) paseuTs yYMEHMS HCIONE30BaTh HHQOpMALMIO OMONOTHYECKOIO Xapakrepa u3
pazsIHYHBIX HCTOYHHKOB;

5) copMHpOBaTH YMEHHS NPOrHO3MPOBATh INOCHEACTBHS CBOEH JEATENBHOCTH IO
OTHONIEHHIO K OKpYXKaromeil cpeme, cOOCTBEHHOMY 370POBBHIO; OOOCHOBEIBATE H cOOIIONATH
MEpHI IPO(QHNAKTHKY 3a00/ICBAHUH.

6) chopMHEpOBAaTE NOHMMAHHAE 3HAUYMMOCTH JOCTIDKCHME Ouonormyeckod Hayxu u
TEXHOJNOTHA B NPaKTHYCCKOH ASATENPHOCTH YEjIOBEKA, PA3BHTHH COBPEMEHHEIX MeIHIMHCKUX
TEXHOJOTHH K arpoOHOTEXHOIOTHI,

3.3. O0beM JUCHUILTHHELL M BUALI y4e0HOH padoTsI

Bup yuebnoH pabornl O0bem B yacax
OcHoBHOe coepiKaHue 72
B T. U
TEOPETHYECKOE 00yUCHME 62
IPaKTHYECKME 3aHATHS 8

Ipomexyroguast aTTecTagud (3a4eT)
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4. TNIAHAPYEMGBIE PE3YJIBTATBI OCBOEHUS OBIIEOBPA3ZOBATEJLHOMN JTUCHUILIMHBI B COOTBETCTBHU C ®TOC
CIiO 1 HA OCHOBE ®1I'0C COO

Kon n InauupyemMple pe3yJbTATHI 0CBOCHHS JHCITHILIHEBI
HAUMEHOBAHIE
opMMpyeMBIX Obwue JuacuunnHapabie
KOMIIeTeHNHii
OK 01. Beibupats B 4acTH TpyA0BOr0 BOCIIHTAHMS: cOpMHPOBAHHOCTE 3HAHUH O MecTe U PONH OHOJIOTHE B
CIOCOOE! pelleHns - TOTOBHOCTH K TpPYAY, OCO3HAHWE IIEHHOCTH MACTEPCTBa, | CHCTeME  HAyYHOTO  3HaHWsd,  QYHKIHOHAILHOM
3anay TpyZomoOHe; TPaMOTHOCTH deloBeKa I PpEINCHHS OJKM3HEHHBIX
npodeCCHOHANBHOM | - TOTOBHOCTh K aKTHBHOH JEATENHHOCTH TEXHONOrHYecko# H | mpobiem;
JIEATEIEHOCTH COIHANbHON HAIPABIEHHOCTH, CIOCOGHOCTE HHHIMHPOBATh, | CHOPMHPOBAHHOCTE YMEHH:A PacKpHIBATE CONCPIKAHHE
TPUMEHUTENHHO K YJIAHHPOBATE B CAMOCTOATEIBHO BEIIONHATE TAKyIO ACATENBHOCTD; | OCHOBONONATAIOMIMX — OHWOJIOTHYECKAX  TEPMHUHOB U
Pa3THIHBIM -  HHTEpPEC K pasmuuHERM  cdepaM  IpodeccHOHANBHOH | IOHATHH: XKU3Hb, KIETKA, TKAHb, OPraH, OPraHusM, BHI,
KOHTEKCTaM JIEeATENBHOCTH, MOMYIIAIHA,  OKOCHCTeMa,  OHOIeHO03, Oumocdepa;
OpnafeHne VHUBEPCATRHBLIME  YUeOHBIMH  [O3HABATENBHBIME | MeTabomu3M (0OMeH BemlecTB U NPEBpalleHie SHEPTHH),
Je¥CTBHAMHE: roMeoctas  (camoperynsung), OHocmHTIe3  Oenxa,
a) 0a30BEIC IOTHUECKHE NeHCTRI: CTPYKTypHAas OpraHH3aIus FKHBBIX CHCTEM,
- CAMOCTOATEILHO (GOPMYIHPOBATE M AKTYAIH3HPOBATE IPOOIEMY, | AWCKPETHOCTD, CaMOPETYJSIHS, CaMOBOCIPOM3BEICHHE
paccMaTpUBaTh €€ BCECTOPOHHE; (penpOXYKIIHI), HACIEACTBEHHOCTh, H3MEHYHBOCTD,
- YCT4HABIWEBATH CYIIECTBEHHBIH NPH3HAK HIMOCHOBAHHA [UIA | SHEPrO3aBHCHMOCTB, POCT H pPAa3BHTHE, YPOBHERad
CpaBHEHHs, KiiaccuhrKanuy 1 0000meHns; OpraHK3anHs;

- OOPEOCIATE HeNH OCATEIILHOCTH,
KPHTCPHHE X NOCTHXKCHHA,

3aaBaTh HapaMmeTpel H

- BBRMBIATH  33KOHOMEPHOCTH ¥ NPOTHBOpEUHI B
paccMaTpUBacMBIX SBICHEIX;

| - BHOCHTBH KOPPEKTHBEL B N€ATENbHOCTE, OLICHHBATh COOTBETCTBHE
pe3ynbTaTOB  IeNsIM,  OIeHHBATh  DPHCKH  ITOCHENCTBHH
HesSTEIBHOCTH;
- pa3sBHBATh KPEaTHBHOC MHIIUICHHE IPH DEIICHHH >KHM3HEHHBIX
npobiem

§) 6a30BEIE HCCIENOBATEIBCKHE ACHCTBHS:
- BUAZETH HABBIKAMHE YIeOHO-HCCIEHOBATENHCKOH ¥ IIPOSKTHOMH

chOpMHEPOBAHHOCTE YMEHHS PACKPHIBATH COJNEPKAHHE
OCHOBOIIOJIAraroIX OHONIOTHYECKHAX TEOPHH M THIIOTES!
KISTOUHOH, XPOMOCOMHOM, MYTaIHOHHOH,
OBOTIOIIMOHHOH, IIPOUCXOXISHIS XKUHA H YETIOBEKA;
chOopMUPOBAHHOCTE YMCHHSA PAacKpbIBATE
OCHOBOIIONAraroxipe  OHONOTHYECKHE  3aKOHBI U
sakomoMepHocTH (I. Mennens, T. Mopraga, H.IL
Baswuioza, 2. exxens, ©. Mronnepa, K. bapa), rpanunst
HX IPHEMEHUMOCTH K JKUBBIM CHCTEMAM;

nprodbpeTeHHe ONBITA TPUMEHEHHAS OCHOBHBIX METOIOB
HAYYHOTO IIO3HAHHS, NCHONB3YEMBIX B OHONOTHMH:




JeATENBHOCTH, HABRIKAMH pa3pelIeHus IpodneM;

- BBIABIATH MPUYHHHO-CNEACTBEHHBIE CBI3H H aKTYAIH3HPOBATH
3a7[aqy, BHIIBHIaTh THIOTE3Y €€ PEIICHHH, HaXOJIUTh apryMeHTHI
IUTA JOKA3aTebCTRA CBOMX YTBEDKAEHUH, 3aJaBaTh IapaMeTpsl 1
KPHTEPHUH PEIICHHUS;

- aHANH3HPOBATH IIOJIYYEHHBIE B XO#e
pe3yNbTaThl, KPHTHYECKH  OLCHHBATh HX
LpPOrHO3HPOBATE> H3MEHEHHE B HOBLIX YCIOBHAX;

- YMETE MIEPEHOCHTE 3HaHHA B IO3HABATENIRHYIO H IPAKTHYECKYIO
00JIACTH KH3HEeASATECIHHOCTH;

- YMETH HHTETPHPOBATE 3HAHHS M3 PA3HBIX IPEAMETHHIX 00IaCTeH;
- BEIIBMIATH HOBbLIE MAEH, IpelaraTb OpHIHHANBHEIE TIOAXOABI K
pelIeHHs;

- CcrmocoOBOCTE HX HCIOIL3OBAHHWS B II03HABATENEHOH H
COIMANBEHOI TpaKTHKE

PEIIeHUA  3a1auH
IOCTOBEPHOCTE,

HAOMIONE S W ONMHCAHUS XHBBIX CHCTEM, IIPOLIECCOB U
ABJIEHHH; OpPraHd3alil ¥ IPOBEACHHS OHONOrIYECKOro
SKCIIEPHMEHTA, BBIBHIKEHHS THIOTE3, BHIABICHHS
3aBHCHMOCTH MEXAY HMCCIeIyeMbIMH BeJHYHHAMH,
0OBSCHEHHS TIOJIYIEeHHBIX Pe3yibTaTOB H
thopMyTHPOBaHUs BEHIBOJIOB C MCTIOIb30BAHMEM HAYYHBIX
IIOHATHIL, TEOPHH 1 3aKOHOB;

cOPMHUPOBAHHOCTE YMEHHS BBEIIEIATH CYIIECTBEHHBIE
OpH3HAKY BHPYCOB, KIETOK IIPOKAPHOT H OIYKApHOT,
OZHOKJIETOYHBIX M MHOIOKJIETOUHBIX OPIaHH3MOB,
BHIOB, OHWOIEOLEHO30B H OKOCHCTEM; OCOOEHHOCTH
mporeccos 0OMeHa BEeINECTB K IPEBPAINCHHS SHEPTHH B
KIIETKE, {oToCHHTE3A, IIACTHIECKOTO "
JHEPreTHICCKOTo 0oOMEHa, XEMOCHITE3a, MHTO3a,
Meii03a, OIUIOJOTBOPEHHS, Pa3BHTHS H PasMHOKEHHUS,
MHIHBUAYAIBHOIO pasBUTHS OpPTaHM3Ma (OHTOTeHesa),
Oope0bl 3a CYLIECTBOBAHHE, €CTECTBEHHOrO 0100Da,
BHI000OpazoBaHys, NPUCIOCOONECHHOCTH OPraHH3MOB K
cpeme OOWTaHMs, BIUSHHS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOIIOTEHHBIX M3MEHEeHHM{t B DSKOCHCTEMaX CBOSH
MECTHOCTH, KpYTrOBOpPOTa BEHIECTB M IIPEBpAllEHHE
sHepruy B 6mocdepe;

chOPMUPOBAHHOCTE YMEHHS peINaTh OMOIIOTHYECKHE
3a/1a4i, COCTABIIATE TEHOTHIIHYESCKUE CXEeMEI
CKPCIMBAHMA JUIi DpasHBIX THIOB HAcJIeJ0BAHMA
UpPH3HAKOB Y OPTaHH3MOB, COCTABIATE CXEMEI IIEPEHOCE
BEIECTE W DHEPLHM B SKOCHCTeMax (IeNH IUTaHEL,
IHINEBEIE CETH).

OK 02.
Hcnois3zopaTs
COBpPEMEHHEIC
CpENICTRA IIOHUCKA,
aHamH3a “

B 067aCTH IGHHOCTH HAYHHOTO IO3HAHMS:

- chopMHPOBAaHHOCTE  MMPOBO33DEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Da3BHTHA HAykH H OOINECTBEHHOH
HPAKTHKH, OCHOBAHHOIO Ha AHANOre KyJIbTYp, CIIOCOOCTBYIOMIETO
OCO3HAHMIO CBOEr0 MeCTa B HOJIMKYJIBTYPHOM MHEpE;

c)OpPMHPOBaHHOCTE YMEHHH KPHTHYECKH OLEHUBATDH
padopMaIHio fronoruyeckoro ComepKaHusl,
BKJIFOUAIONIYIO IICEBAOHAYYHBIE 3HAHMUS M3 DPa3sHMYHBIX
HCTOYHHKOB (CpeicTRa MaccoBOH HHMOpMaNHH, HayUHO-
TIONYJSIPHEIC MaTEepHaIE); HHTEPIPETHPOBATE




HHTEPOPETAlvH
uHGOPMAIHH H
UHPOPMALHOHHEIE
TEXHOJIOTHH IS
BEITOJIHEHHS 33124
podecCHOHANBHOM
NeATeNbHOCTH

- COBEpINEHCTBOBAHHE S3BIKOBOH H UHTATENBECKOH KYJIBTYPHl KaK
CPEICTBA B3aUMOICHCTRHSA MEXIY NIOABPMH H ITO3HAHHS MHpa;

- OCO3HAHHE IIEHHOCTH HayYHOH JIeqTeNBbHOCTH, IOTOBHOCTE
OCYIIECTRIATE IPOSKTHYIO ¥ HCCIIENOBATENBCKYIO AEATEIBHOCTD
UHIABHIYAIEHO 1 B TPYIIIE;

Opnafcune yHHBEPCalbHBIMH y4ueOHBIMH  IO3HABATEIbHBEIMU
NeHACTBHIMH:

B) pabora ¢ uHbOopManuei:

- BIAJETh HABBIKAMM HONYYCHHWA HHOPOPMAOMH H3 HCTOYHHKOB
pPasHEIX THIIOE, CAMOCTOSTEBHO OCYHIECTBIIATEH IIOMCK, aHAIN3,
CHCTEMATH3ANI0 H HHTEPIpPeTalnio HHGOPMAIMH pPa3IHYHBIX
BHIOB ¥ (OPM IPEeNCTABICHHUS,;

- CO3/1aBATh TCKCTHI B pasIMyHLIX (popMaTax ¢ yIeTOM Ha3HAYCHHS
nHpOpPMALMK ¥ [eNeBol ayIWTOPHH, BHIOMpas ONTHMAILHYIO
(hopMy IpeACTaBICHMS ¥ BH3YAIH3AIMH;

- OIEHWBATH [JOCTOBEPHOCThH, JETHTHMHOCT: HHGOPMAIMH, €e
COOTBETCTBHE IIPABOBEIM M MOPANLHO-3THUECKHM HOPMAM;

- HCIIONEL30BaTh CpeAcTBa HEPOPMAIHOHHEBIX H
KOMMYHUKAIIMOHHEIX TEXHOJOTHE B PENIEHHM KOTHHTHBHEIX,
KOMMYHHMKATHBHEX ¥ OPraHH3alHOHHEIX 3anad ¢ cobIIofeHueM
TpeOoBaHHi SPrOHOMHUKH, TEXHHKHM O€30MaCHOCTH, TI'WTHEHE,
pecypcocOeperkenns;, NpaBOBRIX H O3THYECKHX HODM, HOPM
HH(GOPMAHOHHOH (6e301aCcHOCTH;

- BJIAJETh HABBIKAMH DACIO3HABAHWS M 3aI0UTH HHOOPMAalHH,
nadopManuonHoil He30nacHOCTH THYHOCTIH.

ITHYECKHE AacleKTHl COBPEMEHHBIX HCCHEJOBAHUN B
Guoioruy, MeaHIuHe, OHOTEXHOIOIHH; PAaccMaTpUBaTth
m1oBansHEIe 9KOJIOTHYECKEE TpoOIeMbl COBPEMEHHOCTH,
bopMupoBaTs IO OTHONIEHHIO K HHMM COOCTBEHHYIO
TTO3HITHED;

c(hOpMHEPOBAHHOCTE YMEHHH CO3/1aBaTh COOCTREHHBIE
OHCBMEHHBIE ¥  VCTHBIE COODINEHHMS Ha OCHOBE
OHOIOTHYECKOH nHpOpMATHH H3 HECKONBKHX
HCTOYHUKOB, IPaMOTHO HCIONB30BATE IMOHATHHHEIL
anapar OHOJOTHH.

OK 04. DpdexTuBHO
B3aHMOJIEHCTBOBATh
1 paboTaTh B
KOJIJIEKTHBE H
KOMaHIE

-  TOTOBHOCTHE K  CEMOPA3BHTHIO, CAMOCTOATEIBHOCTH H
CaMOOHIPEACICHHID;

-OBIIaJICHHE HaBBIKAMH Y4YeOHO-HCCIEIOBATEILCKOM, IIPOEKTHOR H
COIHANIBHOM AesSTeILHOCTH;

OBnajiesue YHUBEPCaTbHEIME KOMMYHHKATHBHBIMH JEHCTBHAMM:
6) coBMeCTHAS ACATENBHOCTD:

- IOHHMATh H HMCIOJB30BaTh IIPEHMYIIECTBA KOMAHAHOH M
WHAHBHIYAJILHOH paboThl;

HpHO6p6T6HHe oneiTa IPUMCHCHHA OCHOBHBIX METOIOB
HAYUHOI'O TIO3HaHHsA, HCIIOAB3YEMEIX B OHONIOTHH:
HabIOJEeHdsS ¥ OIHCAHHST KUBBIX CHCTEM, npoueccon M
SBNEHUH; OpraHu3alyi H IIPOBCIHCHMA OHOJIOTHYECKOr 0

OKCIICPHMEHTA, BBIIBMIKCHHS THIOTE3, BBIIBICHHA
3aBHCHMOCTH MEXILOY HCCHCOYEMBIMH  BCINYHOAMM,
oOBACHEeHRT TMIOTYYCHHBIX PEIYIBTATOB H

(bOopMYNHPORAHHS BEIBOJOB € HCIIOJIE30BAHHEM HAYYHBIX




- IPMHUMATH [ENTH COBMECTHOH IEATENhHOCTH, OPTaHH30BBIBATE H
KOOPIOHHKPOBATH NeHCTBAS 10 e HOCTHXEHUIO: COCTABILITH IIaH
HEeHCTBHMI, pachpelNerisaTh pONH ¢ y4YeTOM MHEHHH YYaCTHHKOB
o6cyKaaTh pe3yNbTaThl COBMECTHOM paboTer;

- KOOpAMHWPOBATH ¥ BHIIONHATE PaboTy B YCIOBHAX PEaNbHOTO,
BHPTYaJIHHOI'C U KOMOMHUPOBAHHOI'O B3aMMOISHCTBRHL,

- OCYIIECTBAATH HOUTHBHOE CTPATETHYECKOe I[OBEACHUE B
PasIHYHBIX CHTYa[HsX, IPOSBIATE TBOPUECTBO H BOODpaxkeHHC,
OBITH HHHLIIMATHBHEIM

OsnazeHue YHHBePCANBHEIMY PErYIITHBHBIMM JeHCTBHAMM:

T) OpHESTHE ce04 B OpYIHX Modek:

- MPUHAMATE MOTHBEI ¥ apIyMEHTBI JPYTHX MIONCH NpH aHalH3e
pe3yIALTATOB JEeITENEHOCTH;

- NPU3HABATH CBOE IIPABO ¥ YIPABO APYTHX MEOREH Ha OMMOKY;

- pasBHBaTh CHOCOOHOCTH IOHHMATh MHEpP € IO3HIIHH APYTOro
YEIOBEKA.

[OHATHI, TeOpUi U 3aKOHOB

OK 07.
CopelicTBOBaTE
COXPAHEHHKO
OKpYKAroIIeH cpenbl,
pecypcochepeKenno,
MPUMEHATH 3HAHKA
00 H3MEHEHHH
KIHMATa, IpHHIHIIBL
OepexIHBOIO
MIPOU3BOJCTBA,
3(ppeKTHBHO
LEHCTBOBATE B
Upe3BBYAHHBIX
CHTYaIUIX

B 065acTHSKONOTHYECKOTO BOCTIHTAHHKS!

- chOpMHPOBAHHOCTH, JKOJOTHYECKOH KYILTYpPEL, MHOHMMaHHS
BIHSIHEA COIHATEHO-3KOHOMHYECKHX IIPOLIECCOB HA COCTOSHHE
IPHPOJHOK ¥ COILMANLHOM Cpemsl, OCO3HaHHE INOOAIBHOTO
XapaKTepa 3KOJIOFHUeCKHX Ipodiem;

- IUIAaHMPOBAHME ¥ OCYIUECTBICHHE AEHCTBHH B OKpYKarolmeH
cpelle Ha OCHOBS 3HaHMsg Ilenedl yCTOMYMBOrO pPasBUTHA
Yej0RedeCTBa,

aKTHBHOE HENPHATHC NEHCTBHIL, TPHHOCAINUX BPEl OKPYHKaloIeH
cpene;

- YMEHHE IIPOTHO3HPOBaTH HEONArONPHATHBEIE BKOJIOTHYECKHE
HOCIEACTRHS IPEIIIPHHEAMAEMBIX JeHCTBUH], MPENOTBPAINATE HX;

- pacIIupeHye ONLITA  JEITEIIBHOCTH 3KOTOTHISCKOH
HAITPaBIEHHOCTH;

- OBNAfICHHE HABBRIKAMH y4eGHO-HCCIeHNOBATENbCKON, INPOEKTHOH H
COLMANTBEHOH JE€ATCNIBHOCTH

chOPMHPOBAHHOCTE YMEHMS HPHMEHATH IIONYYEHHEIE
3ganus J1g oOBACHEHHSI OHOJOTHYECKHX HpPOLIECCOB H
ABJCHHH, AN [PUHATHA NOPAaKTHYECKHX pelleHuid B
TIOBCEHERHON  JKM3HM C  IIedbI0  ODecHedeHHA
fe30macHOCTH  CBOETO  3J0POBBY M 3IOpPOBBA
OKPY)KAIOIMX JOOAei, cofimogeHHs 370poBOro obpasa
JU3HH, HOPM TPaMOTHOrO IIOBEIEHHA B OKPY)KAIOMICH
OpUpOOHOM  cpefie;  IOHHEMaHHE  HEOOXOTHMOCTH
HCIONB30BaHNS JOCTIKEHHI cOBpeMeHHOM OHOIOIuy H
OHOTEeXHONOTHH bidiE: PAHOHANEHOTO
IPUPOFOIOIIE30BAHAS

TIK 1.6. OcyIIecTBIATS KOHTPOIb KAYECTBA BEIIOTHEHHEX PafoT IPH TeXHHUECKOM OOCITYKHBAHMH M PEMOHTE ABHALIMOHHOMH TeXHHKH
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5. TemaTH4eckoe NNaHUPOBaHHE

HanmMenosanue Copepxanue y1e6HOro MaTepuaia (0CHOBHOE H IIPodeccHOHAIbH0-0PHEHTAPOBAHNOE), O6rem | PopmupyeMsule
pasmenoB H TeM NpaKTHYECKHEe 3aHATHH, IPUKJIAXHOH MOXYIL (IPH HATMIHH) 9acOoB | KOMHETEHIHH
1 2 3 4
Pazgen 1. Kaerka — cTpyKTY pHO-PYHKIHOHAJIBLHAS €XMHHIA SKHBOT'0 24
Tema 1.1. OcHOBHOE cogep:RanHe 2 OK-01
buosorus kak TeoperHaeckoe o0yueHHe: 2 OK- 02
Hayka. O6mas CoBpeMeHHBIE OTpaciu GHONOrMyeckuX 3Haumi. CBa3b GHONOIHH ¢ JPYTAMY HayKaMmu: OHOXUMHUS,
XapaKTe¢PUCTHKA onodusuka, GroHuKa, renoreorpadus u np. Pons ¥ MecTo 6HONOTMM B GOPMHPOBAHMHE COBPEMEHHOH
KH3HH HAYYHOHN KapTHHE MHpa. METONBI HCCIeTOBAHUS B OHOTOIMM. Y POBHH OPTaHK3AIMHA KUBOH MaTepPUH.
OO61Imas XapakTePHCTHKE )XH3HH, CBOMCTBa KUBLIX CHCTEM.
Tema 1.2, OcHoBHOE copepxRaHNe 8
XuMuyecKkHi
Teopernueckoe o0yueHHe:
COCTABR KJIETKH
Boga u €& pons B XKH3HEIeATeIbHOCTH KIETKA. MunepanpHble BEIECTRa U HX PONE B KIETKE. QK -01
YIneBoAs! 1 IMOEARL. PONE YIJICBOAOB U THITHIOB B KU3HEAEATEILHOCTH KICTKH. OK-02
OK - 04
CrpoeHue B QyHKIHH OEIKOB.
HyKI€HHOBBIE KHUCIOTEL M HX POJb B XKU3HEIEATeNbHOCTH KICTKH, AT® 1 ApyrHe OpraHuyeckne
COCIMHEHMS KIISTKH.
Tema 1.3. OcHoBHOe coep:KaHue OK-02
CrpyxrypHo- TeoperHueckoe ofyqeHue: OK-04
(PYHKIHOHABHAS
Opraum3aIms Knerounas teopust (T. Iearn, M. llneiinen, P. Bupxor). OCHOBHEIE IIOI0KEHHS COBPEMEHHOH
KHETOK KIeTo4Ho# Teopuu. Crpoenne xieTku. [{uromnasma. Kinetoynas MemMOpana. DHIOLIA3MaTHIECKas CETh.

Crpoenne wirerky. Kommnekce ['ompmxn. Jlnzocomer. Prbocomer. Kietounsle Brinrouerus. Mutoxonapum.

Crpoenue xnetkn [Inactuner. OpraHOUIEI IBHAKEHHS. Sapo.




CXOJICTBA M Pa3IMuMs B CTPOCHUH IPOKaPHOTHYECKHX M 3YKAPHOTHYECKUX KIETOK.

THIIEI KIIETOYHOH OPTraHU3aIHE: IPOKAPHOTHIECKHH H DyKapHOTHYCCKHH.

HexneTounsie hpopMsl xu3HH (BEPYCH, Gaxteprodaru).

TIpefcTaBieHHe YCTHBIX COOOINeH H ¢ pe3eRTanuell, MOATOTOBIEHHEAIX 10 IIEPEUHIO HCTOTHHKOB,
PEKOMEHIOBAHHEIX IIPEofaBaTeeM

Tema 1.4. OcHoOBHOE cOXEPKaAHHE 6 QK -02
O6MeH BeniecTB M | Teopernueckoe 0GyUeHHe: 4 OK -04
gg:;f;fsg.;'me Tonsarue MeTabomusm. UACGI{MI/IJIHI_II/IH 151 ,II;I:JICCI’IMI'IHﬂI.‘{I:’IH — OBE CTOpOHUBI MET&6OHH3M8: Tumel obMena

BEIIECTB: aBTOTPOMHBIA i reTepoTpodHEIH, adpoGHEI 1 aHaspoOHEIH. JInacTHdeckuit 0OMeH.

PoToCcHHETE3. XEeMOCHHTES.

Tenermueckuil xox. CunTes Oelkos B KIeTKe. Peryianys TpaHCKpHINHE H TPAHCIHNMH B KICTKE H

OpTaHH3ME.

TpakTayecKue 3aHATH: 2

Pemenue 3ama4 Ha OIpeAeIeHAE MOCIENOBATENFHOCTH HYKIEOTHAOB, AMHHOKHCTIOT B HOPME H B CIIy4ae

H3MEHEeHHs HOC/eAoBaTenbHoCTH HykiaeoTHaos JHK.

Pasnen 2. Ctpoedue u GyHKIMH OPraHu3sMa 18
Tema 2.1. OcHOBHOE COACPKAHHE 2 QK -02
Kuszuennprii tuka | Teoperudeckoe o0yqenue: 2 OK -04
KaerTku. MuTos. KireTo9HEBIL IHKI, €ro Ieproibl. MHTO3, ero CTaJMH H IPOUCXO e IIPOLeCChl. broTornIeckoe
Meiios spaueHre MATO34. Meiio3 u ero craguy. [lopemenne xpomMocoM B Metose. KpoccHHrosep.
) Bromnoru=eckuti cMEBICT Meifo3a “

Tema 2.2. OcHoBHOE COCpIKAHKE 2 OK - 02
DopmMbY Teopern4ueckoe 06yuenne: 2
PA3MHOXKCRHSA DopMBI Pa3sMHOXKEHHS OPTaHU3MOB. BecIIonoe 1 NooBoe pasMHOKeHHe. Bupl Geconoro
OPraHHU3MOB pasMHOXeHHs. IlonoBoe pasMuoxeHne. ['amMerorenes y XuBOTHbIX. CepMaTOreHe3 M OOTCHES.

CtpoeHHe NONOBBIX KIeToK. OINoJ0TBOpeHHe
Tema 2.3. OcHoBHOE cogep:RaHHe 2 OK - 02
Onrorenes Teopern4yeckoe obydenne: 2 OK - 04
pacTeHHii, HIUBHYATFHOE Pa3sBUTHE OPraHi3MOB. OMOpHOreHes i ero ctagu. IlocTaMOproHATEHEI HEPHOL,
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KHBOTHBIX H

Cragmu TocTaMOPHOHATIBHOTO PA3BHTHS Y XKHBOTHBIX H HesoBeka. [IpaMoe u Henpsamoe pasBUTHE.

JeJOBeKa Buonornyeckoe cTapesue U cMepTh. OHTOrEeHEs PacTeHuH
Tema 2.4. OcHoBHOe cogepIKaHne OK -02
3aKoHOMEPHOCTH TeopeTndeckoe o0yueHue: OK - 04
HACJIEA0BAHNA Hcropns pa3suTha reneTukr. OCHOBHEIC IOHATHA TEHETHKH. 3AKOHOMEPHOCTH 00pa30BaHus 'aMeT.

MoHOTHOPHIHOE CKpEIIMBAHME.

MHOXeCTBeHHEIC AlNell. AHaIM3UPYIOMee CKpeBanre. 3akonsl I'. Mennens.

CrpoeHHe H QYHKIIMH OPraHu3Ma

IlpakTHYecKne 3aHATHS:

Pemenye 3aad Ha ONpeIeeHIe BEPOATHOCTH BOSHUKHOBEHHUS HACTEACTBCHHEIX IPU3HAKOB NIPH MOHO-,

Y-, IOJMTHOPHIHOM U AaHATM3UPYIOINEM CKPEIIMBaHKH, COCTABIEHHE TCHOTHITHIECKUX CXEM

CKpelUBaHus
Tema 2.5. OcHoBHOe colep:KaHue OK - 04
CuennenHoe Teopernueckoe 00yuenue:
HacJIe0BaHHE 3axons! T. Moprasa. CueruieHHoe HaclieXOBaHHC TeHOB, Hapyluenne clemenns. Hacnenosanue
NPHU3HAKOB TMPH3HAKOB, CUEIUICHHBIX ¢ IONOM
Tema 2.6. OcHoBHOE COAep:RaHHE OK -02
3axoHOMEpPHOCTH Teopernyeckoe od0ydenue:
H3MEHYHBOCTH V3MEeHIHBOCTH TPH3HAKOB. BHIBI H3MEHUNBOCTH: HACIEICTBCHHAS H HEHACIICICTBEHHAS. 3aK0H

TOMOJIOTHYECKHX PAOB B HacHeACTBeHHOM m3MerHunpocTy (H.M. Basuos). MyTainoxHas Teopus

W3MGHYHMBOCTH. BHIBI MyTaluil ¥ IPHYIMHR! HX BO3HHKHOBeHH. KapuoTan yenoseka. HaclieCTBeHHEE

3a60i1eBaHMs yeNoBeka. | eHHEIE H XPOMOCOMHEIE GONIE3HN YeMoBeKa. BOe3HH ¢ HaCIEACTBEHHOM

IPeapPACHIONOKEHHOCTRIO. 3HaYeHNEe MEAMIMHCKOH TeHETHKH B IPeOTBPAICHHH H JICHEHHH

reHeTHYecKrx 3a00oneBaHHi YelIoBeKa
Tema 2.7 Cenexuus | OZOMAIIHHBAHKE KaK HAYANGLHEIN 5Tal celleKUHH. MeTonb! CeeKIHH. QK -02
pacTeHuii, Yenexu CeneKIfm. QK - 04
JKHABOTHBIX U
MHKPOOPIraHa3MOB.
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Pazpen 3. Teopus 3BoIONUA 16

Tema 3.1. Heropust | OcHOBHOE COACPIKAHHE 8 OK -02
3B OJIIITHOHHOIO TeopeTnueckoe o0ydeHne: OK - 04
yueHHs. ITeparie sposrormonnke konneny (K.B. JTamapk, AL Broddon). Ssomonmonmas Teopus 1.
MuKpo3BOIIOIHA Haperna. JJoxa3aTenhcTBa SBOIIOLHK

Bun Kputepnit suza. Ilomymanms.

Muxpoasomonyd. [1onyasis KaK 37IeMeHTapHas efHHHIIA 2BOJIONMH, [ eHETHUECKHE OCHOBEI

SBONFOIMH. DIeMEHTapHbIE (GaKTOPE! 3BONEONHH. EcTecTBeHHEIH 0TOOp — HapapsromHi daxTop

3ROMOLMU. BHIooOpasoBaHue KaK pe3ylnbTaT MHKPOSBOIOIMH

boprba 3a cyImecTBoORaHHE.

ITprcriocobneEHOCTh OPraHU3MOB K YCIOBHAM BHEIIHEH CPejIbL.

3aboTa 0 IOTOMCTRE.
Tema 3.2. OcHoBHOE coxepIKaHNe 6 OK-02
Maxkpo3BoJIOLHA Teopernueckoe o0yueHue: 6 OK - 04
Bo3HHKHOBCHHE M Maxpoopoonus. PopMEl H OCHOBIHEIS HaripasTeHHs Makpossomoimu (A.H. Cesepuos). [lytu
pa3sBHTHE *KH3HH Ha | JOCTIDKEHHA GHoNorHaeckoro nporpecca. Coxpanenue 0uopasnoodpasus Ha 3eMIe.
3emae

THIOTE3b! ¥ TEOPHH BOSHAKHOBEHH XH3HH Ha 3eMue. llosBieHue IEPBEIX KIETOK K HX 3BOJIONHSL.

TIpoKapHMOTE! ¥ 3YKapHOTHL [IpOHCXOKAECHAE MHOTOKICTOYHAIX OpranusMoB. BosHEKHOBEHHE

OCHOBHEIX 1JaPCTB 9YKapHOT
Tema 3.3. OcHoBHOE cofep:kaHHe . ) 2 - OK-02
IIpouncxoxaenne TeopeTHuecKoe 00yIcHHE: 2 OK -04
yelloBeKa — AHTpOTIONOrys — Hayka o uenoBeke. CHCTEMATHUECKOE HOOKEHHE YeoBeKa, CXOICTBO M OTIHYML
anTpoIoreHes YeJoBeKa ¢ XKHBOTHEIMH. OCHOBHEIE CTAIMK aHTPOIIOIeHE3d, DBOMIOIHA COBPEMEHHOI0 YEIOBEKA.

YenoBeYeCKHe PACk! ¥ HX eUHCTBO. BpeMs U myTH pacceneHus YeIoBeKa 1o

mnadere. [ Iprcrnoco6eEHOCTE YeIOBeKa K Pa3HEIM YCIOBHIM CPEb

Paznen 4. Ixoaorus 8

Tema 4.1. OcHoBHOE coepkanue 2 0K -02
IKOJIOrHIeCKHE Teopernyueckoe o0ydenue: 2 OK~04
¢axropst H cpearl | Cpensl o6UTaHys OPraHM3MOB: BOJHAS, HA3EMHO-BO3YIIHAS, [TOUBEHHASN, BHYTPHOpraHu3MeHHad. 2 OK - 07
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KH3HH DH3UKO-XUMHYCCKIE 0COGCHHOCTH cpeli 00 TaHHI OPTaHU3MOB. 11prucnocoOIeH s OPraHH3MOB K
JKU3HH B Pa3HEIX cpefax. [JoHaTHe SKOMOrHIecKoro (Gaxropa. KiraccHbuKalis 3K0N0rH4eckux
daxtopos. Hpasuno munumyma 0. Jlubuxa. 3axon ToneparTHocTH B, Illendopna
Tema 4.2, OcHoBHOE coiepiKaHue 2 OK -04
Homyaanms, TeopeTuueckoe o0ydeHHe: 2 OK - 07
coodmecTna, DKOMOTHYECKAs XapAKTEPHCTHKA BA/IA ¥ NOMY/IIHE. OKOJOrHYecKas HUIIA BAZA. KOOI HIeCKHC
AKOCHCTEMBI XapaKTepACTHKH IOy sanuy. CoobInecTsa 1 3KOCHCTEMEL. BHONeno3 i ero CTpykrypa. CBs3y MEXIY
opraruzMamu B GuoneHose, CTPYKTYpHEIE KOMIIOHEHTE 9KOCHCTEMBL: IIPOYLEHTEL, KOHCYMEHTEL
pemyneHTEL. KpyroBopOT BEIECTB H MOTOK YHEPTHH B kocHcTeMe. Tpoduteckne ypoBHH
Tema 4.3. Buocdepa | OcHoBHOE CogepKAHAE 2 OK-02
- riaodanbHas Teopernueckoe o0ydenne: 2 OK-04
IKOTOTHIECKAS Buocdepa — xupast obonogxa 3emnn. Paseurre npeacTapieHui o 6uocdepe B pynax B.H. 2 OK - 07
cHCTeMA Beprapckoro. O6mactu 6rocdepsl 1 ee xoMIoHeHTHL JKHBoe BermecTso buocheps! i ero QyHKIuM.
3aKOHOMEpHOCTH cylnecTBoBanus 6rochepsr. OcobennocTu 6HOCHEPH! KaK rIobabHON SKOCHCTEMBL.
JuHaMuueckoe pasHoBecHe B 6uochepe. KpyroropoTs! BEINECTB H OHOreOXHMHICCKHEE IMKIIEL
I'mo6anpHee SKOJIOTHYECKIe Tpo0IeMbl COBPEMEHHOCTH
Tema 4.4. Biuaure | OcHoBHOE coJep:RaHHe 2 OK-02
AHTPONOr €HHBIX Teoperuueckoe obydeHne: 2 OK - 04
draxkTOpOB HA AHTponoreHHsIe BO3AEHCTRBHS Ha Grocdepy. 3aTpsAsHEHHA KaK B RHTPOIIOTEHHOrO BO3ASHCTBHL 2 OK-07
fuochepy ARTponorenHble Bo3neHcTBHA Ha atMoctepy. BosuelicTers na ruapocdepy. BosnelicTBaa Ha
.| muTOChEpY. AHTPOIOTCHHEIE BO3AEHCTBAS Ha OHOTHIECKHE COO0IecTBa. YInyOIeHHO H3yqaroTCs
OTXOJIBI, CBA3aHHEIE C OIpeaeneHHol npodeccueil/crennanbHOCTRIO
TIpodreccHOHAABLHO-0PUEHTHPOBAHHOE CofepKanme (ConepiKAHHE NPUKIIANHOTO MOALYJIs)
Pasyen 5. Bruonorus B »KM3HH 4
Tema 5.1, QOcHoBHOE coaepKaHHe 2
BRoTeXHOJIOrHH B IpakTHYecKHe 3aHATHA: OK - 01
KUIHH KAKIOTo BLOTeXHONOTHA KaK HayKa i Ipou3B0acTBO. OCHOBHBIE HAINPABICHHA COBPEMEHHOM GHOTEXHOIOTHH. OK -04
MeTtonsl 6uoTexHOIOrHd. OOBEKTH OHOTEXHOTOTHH. DTHKA OHOTEXHOIOTHIECKHX 1 FEHETHIECKHX OK- 07
[K-1.6

9KCHEPHMEHTOB. IpaBuiia moucka i asaln3a GHOSKONOrHYeCKo HHGOPMALKY H3 Pa3IudHbIX
HCTOMHHMKOR (HayuHas B y9eOHO-HAyIHAs IMTEparypa, CpeICcTBa MaccoBOH HH(OpMALNY, CETh
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Unteprer u apyrue)Keiics! Ha aHam3 HHOOPMAIHH O HAYYHEIX JOCTHKCHUAX B 00JIACTH TeHETHISCKIX
TEXHOJOTHI, KIETOYHON MIDKCHEPHI, TTHINEBEIX OHOTEXHONIOTHH. 3alIuTa Kelica: MpenCcTaBieHne
PE3YIIBTATOR PEelIeHHUs KeHCOB (BBICTYIUIEH e C IipeeHTanuel). IIpeacTapaeHne yCTHEIX COOOMECHHMH ¢
upesenTalueil, MOATOTOBISHHBIX 10 IIEPEYHIO HCTOYHHKOB, PEKOMEHIOBAHHEIX IIPeNOAaBaTeleM

Tema 5.2.1. OcHoBHOE coiepikaHNe 2

bBHoTeXHOJIOTHH B IIpakTHYecKHe 3aHITHA: 2

NPOMBIIUIEHHOCTH | PaspuTHE NpOMBIIICHHO} OHOTEXHONOIHH H ee IPHMEHCHHE B JKIM3HH YCIOBEKA, IIOUCK H aHalH3 OK-01
uHGOPMALIA M3 PA3THIHEIX HCTOYHUKOB (HayJHas H yueOHo-HaydyHas TUTepaTypa, CpelCcTBa MaccoBOH OK -02
nndopmanun, ceth MHTepHET H IPYTHUE) OK-04
Keftcrl Ha agami3 HHQOPMAUMH O Pa3sBHTHH [IPOMEILIIICHHEOH OHOTEeXHONOTHI (110 Ipymam) 0K -07

I1K-1.6

IIpoMesxy TOYHAR 3auer 2

aTTecTanMs 1o

DHCITHILTHHE

Beero 72
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6. YCJIOBUSI PEAJIM3AIIAUA TIPOT'PAMMBI AU CIAILIHMHBI « BHOJIOT

6.1. TpeGopanus K MEHAMAILHOMY MATEPUATLHO-TEXHIIECKOMY 00CCIIeHCHUIO
Peaymzaupsi NpOrpaMMbl  JUCHMIUIMHE! TpefyeT Hanuuus kaOWHETa, OCHAIIEHHOIO
KOMIBIOTEPOM € JIMIEH3HOHMHO-TIPOTPaMMEBM 00ECTIEUSHHEM, MYTETHMEIHHAHEIM JIPOEKTOPOM.
Odopynosanue yueObnoro xabunera:

Cronsl yeeHmgeckue 15 wr.

Cron nperrojrapaTens 1.

Cryapsa yaeaugeckue 30 mr.

Hocka 1T,

Crennsl 9 1T,

VueGHbIe TTOCOOH B MeTogHyecKas muTeparypa 50 mrr.
MuorodysKuHoOHATBHEIKOMINEKCnpenofasarens, Microsoft Office Professional Plus
2013 (License: 63756500)

8. Harnsinusie mocobus (IUIAKaTEL);

9. WudopMarnoHHO-KOMMYHHKALHOHHEIS CPEICTRA;

10. DxpaHHO-3BYKOBHIE II0COOHUS;

11.KoMIeKT TEXHHUECKOH JOKYMEHTALMH, B TOM YHCIIE IIacliopTa Ha CPEJCTBAa OOYuUeHHs,
HHCTPYKUMH Y10 HX ACIIONB30BAHUIO ¥ TEXHMKE O€30IIaCHOCTH;

P A ol

6.2. AudopmaunoHHOE obecriedenne 00y IeHHs
Ilepedenn pexomeHayeMbix y4eOHeiX w3nanmii, HurepHer-pecypcon, AONONHHTETLHOH
AUTEPATYPhI:

Jina kypcanTos

1. Koucraatuaoe B.M., Pezamos AT u 1.0, «Obman 6uomorus» Mocksa. Mzmarensckuii
meHtTp «Axamemus» 2018.
2. Jlexuum o «Buostoruny. Yacts 1-2.T.A Kypuocosa,2018r

Jan npenonasarteneil

3. 06 ofpasopaunu B Poccuiickoit Qexeparun: depep. 3akon ot 29.12.2012 Ne273-03 (B pen.
denepansupx 3axkoHor o1 07.05.2013 Ne99-@3, or 07.06.2013 Nel20-03, or 02.07.2013 Ne
Nel70-@3, or 23.07.2013 Ne203-®3, or 25.11.2013 Ne317-®3, ot 03.02.2014 Nell-®@3, ot
03.02.2014 Nel5-®3, ot 05.05.2014 No84-D3, ot 27.05.2014 Nel35-@3, ot 04.06.2014 Nel48-
®3, ¢ usm., sHecéHHBMH @enepanpusmM 3axoHoM (oT 04.06.2014 Nel45-®3, B pex. or
03.07.2016, ¢ v3m. Ot 19.12.2016)

Hurepner-pecypent

www.sbio. info (Bes 6uonorus. CospemeHHast OHONOTHS, CTATBH, HOBOCTH, OHOIHOTEKE).
www.window.edu.ru (EmuHoe OxHO [ocTyna K oOpasoBaTenbHbIM pecypcam Murtepmera mo
OHONOTAHN).

www.informika.ru (Onextponueii yueGnuk, Gonsioii cnucox MuTepreT-pecypcos).



7. KOHTPOJIH 1 OLIEHKA PE3VJIBTATOB OCBOEHUSI TUCLIUTLINHBL
«BHOJTOYHUd»

Kontpoms #

OLIEHKa

pe3yNsTATOR  OCBOCHHSA

obmeobpazoBaTenbHOH  THCHUIUIMHEI

PACKPHIBAIOTCS Yepe3 NHCIHIUIMHAPHBIE Pe3YNLTAThl, HATPABICHHEIE Ha GOpMUpOBanKe 00IuX
¥ IpodecCHOHAILHEIX KOMITETeHITMI 110 pasfenaM M TeMaM COZIEpKaHHa y4eOHOro Marepuana.

Obmasn Paznen/Tema Tun oueHoYHLIX MepONpHITHI
KOMITETEHIHS
Paspen 1. Knerka -
CTPYKTYPHO-
GYHKIHOHAJNBLHAA  €JMHHIA
HKHBOTO
OK 01 Buonorus kax Hayka. OOmas'| 3anomuenue Tabmunpbr «Briag yueHBIX
0K 02 XapaKTEePHCTHKA XKAZHH B pa3BUTHE OHOJIOTHMY
3anoNnHEeHHE CPABHUTEILHOH TabNHIE!
CXOJICTBA M pasiHudil JXHBOTO H HE
JKHUBOTO
QK 01 CrpykrypHo-GynKuzoHansHad |OneHnBacMas JUICKyCCHA IO BONIPOCAM
OK 02 OpraHH3aIusa KIETOK JICKITHI:
OK 04 «Crpoenue KIAETKH (pactenus,
JKUBOTHBlE, TIpHOBI) M  KJIETOYHEIE
BKIIOYEHMs (xpaxmall, KapOTHHOHILI,
XJIOPOINIACTEL, XPOMOILTACTEL.
IIpeacrarieHue yCTHBIX COOOIIEHHH ¢
Tpe3eHTalnuell, ITOATOTOBICHHEIX IO
TIEPEUHIO HCTOUYHHKOB,
PEKOMEHJIOBAHHBIX OPEIIOABATENEM
0K 02 Crpyxrypro-$yHKIHOHANBHEIE | DpoRTANBHELH OpOC
OK 04 (haxTOPE! HACHEACTBEHHOCTH Pazpaborka rmoccapus
Pemenne 3agad Ha  OIpeAeneHue
TIOCNIEAOBATEILHOCTH HYKIEOTHIOB,
AMHMHOKHCIIOT B HOpPME H B cCllydae
H3MEHEHHUS IIOC/IEA0BATEIBHOCTH
gykneotuaos JTHK
0K 02 Obmen BEILECTB u | PpoHTaNBHBI oNpoc
OK 04 IpeBpallieHHe SHePIHH B KIeTKe | 3aNONHeHHe CPaBHHTENBHOH TabHLB!
XapaKTEePHCTHK THIIOB obMmena
BEIIECTR
QK 02 Kusuennsif nukn  KieTku. | OOcy:KACHHE 10 BOMPOCAM JIEKIHK
OK 04 Mmuros. Meios Paspabotka JICHTEI BpPEMEHH
YKH3HEHHOI'O ITUKJIA
Pazpen 2. Crpoenue u | Konrponenas pabora “Crpoenue H
(hyHKIHT OprasuzMa '| dyHkIMM opraduzMa”
0K 02 CTpoeHre opraHusMa OuenupaemMas JHCKYCCHS

PaspaboTka  MEHTanbHOH  KapTHl
TKaHel, OpraHOB M CHCTEM OpraHOB
OpraHu3MoB (pacTeHHS, IKHMBOTHBIE,
YEJI0BEK) ¢ KPATKOH XapaKTepHCTHKON
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ux pyHKIpit

OK 02

®opMEl pPa3MHOMKEHHU
OpPraHH3MOB

OpoHTaNBHELE CIIPOC

3amonueHue TaONHOB! C  KpaTKoH
XapaKTepucTaoif U npuMepaMu hopm
pPa3MHOXKEHHS OpTaHA3MOB

OK 02
OK 04

OHTOrcHE3 PAacTEHMH, FKHBOTHBIX
H 9eNlOBEKa

PaspaGoTka  JNEHTBI  BpeMeHd ¢
XapakTepUCTHKOH 3TAlloB OHTOTCHE3a
OTHEIBHOH TpYyNIoH SKUBOTHEIX H

.|HenoBeKa [0 MEKPOTPyHIIAM

Tect/ompoc

OK 02
OK 04

3&KOHOM6pHOCTI/I HaclEeaoBaHHA

PazpaboTtka rnoccapus

@poHTANBHBLA 0LIPOC

TecT mo BOMpOCaM NEKIHUK

Pemienvie 3ama4  Ha OIpeielicHHE
BEPOSITHOCTH RO3HUKHOBEHHS
HAC/ICACTBEHHBIX.  IPU3HAKOBR  IpPH
MOHO-, JOH-, TONHTHOPHAHOM H
aHANH3MPYIOIIEM CKpENIHBAHHH,
COCTABJICHHE TEHOTHIHYECKHX CXEM
CKpEIMBAHHI

OK 04

Cuennennoe
IIPH3HAKOB

HACJICIOBaHHEC

Tect

PaspaboTtka rnoccapus

Pemenue 3amad Ha  OIpencicHHE
BCPOSITHOCTI/I BO3HHKHOBEHHI
HACJEICTBCHHEIX  [PH3HAKOR  IIPH
CIETIJICHHOM HacNeIOBAHNH,
COCTABJICHHE TEHOTHIIHYECKHX CXEM
CKPELIHBAHNS

OK 02

3aKOHOMepHO0TH H3IMCHYHMBOCTH

Tecr.

PemeHue 3amay Ha OIpelelieHHE THIA
MYTAITHH IIpH nepeaaue
HACHENCTBEHHBIX OPHU3HAKOB,
COCTABJIEHHE TIEHOTHIIHYECKHX CXEM
CKPEIMBAHUS

Paznen 3. Teopus 3pononuu

KonTponenas padbora “TeopeTHueckue
ACTIEKTHI DBOJIOITHY MM3HM Ha Semie”™

OK 02
OK 04

Hctopusd HBOIOIMOHHOIO
y4eHHs. MEKpO3BOJIOLHS

OpOHTANBHBIA OLIPOC
PaspaboTka rnoccapus TEpMHHOB

.|PaspaboTka JAEHTHI BPEMEHHM Pa3BUTHS

IBOMKOOHOHHOIO YICHHA

0K 02
OK 04

Makpo3BONOLHsL.
Bo3HHKHOBEHME H  Pa3BHTHE
YKH3HH Ha 3eMIie

OneanpaeMas JIUCKYCCHSL:
HCIIONE30BAMHIE ApTyMEHTOB,
Ouonormyeckoff  TEPMHHONOTHM  H
CHMBOJIHKA JUISL J0Ka3aTenbCTBa
pozcTRa OPraHu3MOB PasHBIX
CHCTEMATHYECKAX IPYIIIL

PaspaGotka JEHTHI BpeMEHH
BO3HUKHOBCHMS H DPa3BUTHA XH3HM HA
3emie
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0K 02 IIpoucxoxnmenuie 4yenoBeka —|DpOHTANLHEIA ONPOC

0K 04 AHTPOIIOreHES Pazpaborka AEHTHI BpeMEHH
[IPOHCXOMKIEHHS YEJIOBeKa

Pasnen 4. Ixoxorus

OK 02 Oxonoruyeckue  Gaxropel  H|TecT IO 3KONOTHYECKHM (aKTopaM

OK 04 Cpens! SKU3HH cpesiaM JKH3HH OpraHu3MoB

OK -7

oK 02 [Tomymanus, coobmectra,| CoCTaBICHHE cxeM KpYroBopoTa

OK 04 3KOCHCTEMBI BEHIECTB, HCIIONB3YS MartepHansl

OKO7 JIEKITUH
Cocrarnenne Tpoduyeckux nemeil u
nupamu)l OHOMacChl U SHEPriuy

OK 02 Buocdepa - rinobansHas | OnenuBaeMast THCKYCCHS

OK 04 3KOJIOTHYECKasg cHCTEeMa Tect

OK 07

OK 01 Brsanue agTponoreHssrx| TecT

OK 02 daxTopos Ha OHOCchepy | IIpaxkTHyecKas paboTta “OTX0781

OK 04 NIPOH3BOJCTBA”

OK 07

OK 02 Bunusanue couabHo-| OUeHHBaEMAas! JIHCKYCCHST -

OK 04 skoyornyeckux  (akropoB  Ha|Bruonsenue naboparopHoit paboThl HA

OK -7 3IOPOBLE UEIIOBEKA BEIOOP:
"YucTBerHas paborocriocobHocTs”,
"Brmugnne adroTHyeckux (akropoR Ha
YyelnoBeKa  {(HH3KHE W BBICOKHE
TeMIIepaTypol)"

Paznen 5. Buosorns b skuzaun  {Sammra Keiica: TIPEACTABICHUE

pe3ynnLTaToB peLuenys KeHcoB
(BLICTYIUIEHHE ¢ Mpe3enTanueii)

OK 01 buotexnonoruu B xu3uy |Bemonnenue — kefica Ha  aHanM?

0K 02 KaXk10r0 HHQOPMALMH O HAYYHBIX JOCTHIKEHHSX

OK 07 ‘|B 00acTH reHeTHYSCKHX TEXHOIOTHIA,

[IK-1.6 KISTOYHOH  HHXKEHEPHH,  IHINEBBIX
broTexmonorui (o rpynnam),
IIpeJICTABIIEHHE DPE3YNBTATOR pEIIeHHs
KEHCOB

OK 01 IIpoMpineHHas OHOTEXHONOTHA |BrpinonHenye  Keifica Ha  aHanus

OK 02 HHpOpMaIKH 0 PasBHTHH

OK 04 IIPOMBINIIEHHOH  OHOTexHONOTHH  (I10

OK 07 IpylInam), NpeNCTaBICHUE pe3yNbTaToB

TIK-1.6 pelreHus Keifcop

20




.-’?
3aMecTHTENE UPEKTopa KoJuemka no Y MP %6/2{// i /Kapnaymenxo H.H../

PazpaboTunk: 4 Kypnocosa T.A. npenoaasareiinb

IIporpamMma o6CyeHa 1 0100peHa Ha METO/IAICCKOM
COBEIMaHnH 001meodpa3oBaTENILHON MOATOTOBKH.
[Iporoxomn Ne éo oT «j D L é 2025 T.

T024
3/1K mo YMP ﬂgé /Kapuaymenko H.H./
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