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Pa6ouas nmporpamma mucuumiaunbl «OV/[.13 Buonoeus» /| coct. O.B. [lanunenko - Opck:
Opcknii ryMaHUTAPHO-TEXHOJIOTHYECKU HHCTHTYT (puaman) OI'Y, 2024.

PabGouass mporpamma mnpeaHa3HaueHa IS TpenojaBaHus 0a30BoiM  0011e00pa3oBaTeNbLHOM
TUCIUIUTMHBL  «buonorusi» Tpu  peanu3alid OCHOBHOM TMpodecCHOHANIBHONW  00pa3oBaTeNbHOM
nporpammbl  CIIO Ha 06aze OCHOBHOTO 0O0IIEr0o 00pa3oBaHMS C TOJYYEHHEM CpPETHEro OOIIero
obpazoBanus st cnienuanbHocTeit CI1O B 1 cemectpe.

Pabouas nporpamma pazpaborana ¢ yuerom tpedoannii @I'OC cpegnero obmero oopasoBaHus,
®OI'OC cpennero mpodeccuoHaIbHOTO 00pa3oBaHus U Npoduiss NMpopecCHOHaTBLHOTO 00pa3oBaHusd, B
COOTBETCTBHHM C TPUMEPHOM TMporpamMmoii oOieo0pa3oBaTeIbHOM AUCIHUIUIMHBI «buomorus»  mist
npodeccruoHaIbHBIX o0OpazoBaTeIbHBIX OpraHMU3alnii, PEKOMEHJOBAHHOM denepaibHbIM
rocyJ1IapcTBEHHBIM O10IPKETHBIM o0pa3oBaTeIbHBIM YUpEKICHUEM JIOTIOJIHUTEIIBHOTO
npodeccronanpHOro 00pazoBanusi «MHCTUTYT pa3BUTHUS IPO(HECCHOHATHLHOTO 00pa30BaHUS ».

© Jlanunenko O.B., 2024

© Opckuii ryMaHUTapHO-
TEXHOJIOTHYECKUI UHCTUTYT
(punmam) OI'Y, 2024
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1 lean u 3agaun

[enbto mporpammsl sBisieTcs (HOPMUPOBAHUE Y CTYJAEHTOB IIPEJICTABICHUS O CTPYKTYpPHO-
(YHKIIMOHAIBHOM OpraHM3allMK JKUBBIX CHUCTEM pPA3HOIO paHra Kak OCHOBBI NPHUHSATUS pEIICHUN B
OTHOILIEHUU 0OBEKTOB )KMBOM IPUPOBI U B IPOU3BOJICTBEHHBIX CUTYALIUAX.

3anauu:

1) chpopmupoBaTh MIOHUMAHKUE CTPOCHUS, MHOTOOOpa3usi U OCOOCHHOCTEHN KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHu3allid, 3aKOHOMEPHOCTEW IMPOTEKaHUs OMOJIOTMYECKUX IPOLECCOB U SIBICHUHM B
OKpy’Karolllel cpejie, UEJOCTHOM HayyHOM KapTHHBI MHPA, B3aHMOCBSI3M M B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS ONPEIENATh XHUBbIE OOBEKTHI B MPUPOJE; IHPOBOJUTH HAOMIOIAECHUS 3a
9KOCHCTEMaMH Il BBISBICHUS €CTECTBEHHBIX M AHTPONOICHHBIX M3MEHEHUH, HHTEPHpPETHPOBATh
pe3ynbTaThl HAOIIOACHUH,

3) chopMUpOBaTh HaBBIKM IPOBEACHHUS NPOCTEUIIMX OHOJOTMUECKUX HSKCHEPHUMEHTAIBHBIX
UCCIIEZIOBAaHUH C COOIIOICHUEM MPaBHII 0€30MaCHOT0 00palIeHHs ¢ 00BEKTaMH U 000pyIOBaHHEM;

4) pa3BUTh YMEHHUS HCIIOJB30BaTh WH(GOPMAIUIO OMOJOTHYECKOTO XapakTepa W3 Pas3IddHbIX
HUCTOYHUKOB;

5) copmupoBaTh YMEHHS POrHO3UPOBATH MOCIEICTBHUS CBOEH JIEATENIBHOCTH MO OTHOLIEHUIO K
OKpYJKarolenh cpene, COOCTBEHHOMY 370pPOBBIO; OOOCHOBBIBATH W COONMIOAATH MEPhl MPOGUIAKTUKH
3a00y1eBaHU.

6) chopmupoBaTh TOHUMAHNE 3HAYMMOCTU JOCTIKEHUN OMOJOTHYECKON HAYKH U TEXHOJIOTHUH B
NPAKTUYECKOW JESATEIbHOCTH YEJIOBEKa, pa3BUTUU COBPEMEHHBIX MEIMIIMHCKUX TEXHOJOTHH H
arpoOMOTEXHOJIOTHH.

2 MecTo aucuumiauabl B crpykrype I[NIICC3
VYyebnas nucuunianHa «buonorus» uzydaercs B 001meo0pa3oBaTeibHOM ITUKIIE y4eOHOTO IJIaHa.

3 TpeGoBanus K pe3y1bTaTaM OCBOCHUS COAEPKAHUSA M CHUIIHHBI

[Ipouecc u3yueHus: AMCUMIUIMHBI HaNpaBieH Ha (OPMHUPOBAHUE FJIEMEHTOB CIEAYIOUINX OOLIUX
komrereHui B coorBeTcTBHM ¢ @I'OC CIIO cnenmanbHOCTE# 1aHHOTO TTPOdHIs:

OK 01. Beibupats criocoObI perieHus 3a7a4 NpoeCCHOHANBHOMN e TEIIbHOCTH TPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJCTBA MOKMCKA, aHAIM3a U MUHTEPIIPETaluu HH(pOopManuu
¥ MH()OPMAIIMOHHBIE TEXHOJIOTHH IS BBHITIOJHEHHS 33/1a4 MTPO(HEeCCHOHATBHOMN AeATEIbHOCTH

OK 04. DdhexkTuBHO B3aUMOICHCTBOBATH U PA0OTATh B KOJUICKTHBE ¥ KOMaH Ie

OK 07. ConeiicTBOBaTh COXPAaHEHHIO OKPYXAIOMICH CPEebl, pecypcocOepexeHHI0, MPUMEHSThH
3HaHUS 00 M3MEHEHUU KIIMMaTa, MPUHIUIBI OEPEeKIMBOrO MPOU3BOJACTBA, d(H(HEKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIUIX

B pe3yJsbTaTe 0cBOEHMS TUCHHUILIMHBI 00YYAIOIMIMIACS T0JIKEH:
3HATH/MIOHMMATD:

- 0 MeCTe ¥ POJI OMOJIOTUHU B CHCTEME HAYYHOTO 3HAHMS;

- (pyHKIIMOHATFHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX IPO0IIeM;



Ymers:

- packphiBaTh COJEp>KaHHWE OCHOBOIOJIAraIONIMX OMOJOTMYECKUX TEPMHUHOB U TIOHATHN: KU3Hb,
KJIETKa, TKaHb, OpPraH, OpPTraHW3M, BHUJ, TOMYJSIHSA, dKOCHUCTeMa, OuoleHo3, Ouocdepa; Meradosm3m
(oOMeH BelIecTB U MpeBpalieHne SHEPTHH ), TOMe0CcTa3 (CaMoperysius), OMOCUHTE3 OesKka, CTPYKTypHas
OopraHu3alys >KUBBIX CHCTEM, JUCKPETHOCTh, CAMOPETYJIAIHS, CAaMOBOCIPOM3BENECHUE (PETPOIYKITHS),
HACJIEICTBEHHOCTh, I3MEHYNBOCTh, YJHEPTO3aBUCUMOCTbh, POCT U Pa3BUTHE, YPOBHEBAS OpPTraHU3AIIHS;

- pacKphIBaTh COJIEP>KaHUE OCHOBOIIOIATAIONINX OUOJIOTMYECKUX TEOPU U THIIOTE3:

KJIETOYHOM, XpPOMOCOMHOM, MYTaIIMOHHOM, 3BOJIIOIMOHHOM, MPOUCX0KICHUS )KU3HH U YEJIOBEKa;

- pacKpbIBaTh OCHOBOIIOJArarwIye Onoyornieckue 3akoHsl U 3akoHomepHoctu (I'. Mennens, T.
Moprana, H.W. BaBunoga, 3. I'ekkensa, @. Mrosnepa, K. bapa), rpanuiisl uX NpUMEHUMOCTH K KUBbIM
CHCTEMAM;

- BBIJIEJISITH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U AYKAPUOT; OJHOKIJIETOUHBIX
¥ MHOTOKJIETOYHBIX OPTraHU3MOB, BUJIOB, OMOTEOIIEHO30B M SKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB U MPEBpAIICHUS YHEPTUU B KIIETKE, (HOTOCUHTE3A, MJIACTUIECKOTO M SHEPTeTUYECKOro 0OMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OTUIOIOTBOPEHHS, PAa3BUTHS U PA3MHOXKEHHSI, UHAUBHIYAJILHOTO
pa3BUTHs opraHu3Ma (OHTOTeHe3a), O0pBOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOT'O 0TOODA,
BUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSIHUS KOMIIOHEHTOB
9KOCHCTEM, aHTPOTIOTEHHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOpPOTA BEIIECTB U
MpeBpalleHue YHepruu B onocdepe;

- pemiaTh OMOJIOTMYECKHE 3a7a4i, COCTABIIATh TEHOTUITMYECKUE CXEMBI CKPEIIMBAHUS TSI PA3HBIX
TUIIOB HACJIEIOBAHUS MTPU3HAKOB Y OPraHU3MOB, COCTABIISITh CXEMbI TIEPEHOCa BEIECTB U DHEPTUU B
9KOCHCTeMaX (IEMH MUTAaHUS, TUIIECBEIC CETH);

- KPUTHYECKH OIIEHWBAaThb MH(POPMAIMIO OHOJIOTHYECKOTO COJAEpPKAHUS, BKIIOUYAIOIIYIO
MICEBJIOHAYYHBIC 3HAHWS W3 Pa3JIMYHBIX HMCTOYHHKOB (CpeICTBa MAacCOBOM HHQOpMaIUU, HAy4YHO-
MOMYJISIPHBIE MaTEPUAIBI);

- UHTEPIPETUPOBATHh ITHUECKHE ACTIEKThl COBPEMEHHBIX MCCJIEIOBAHUNM B OMOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH,

- paccMaTpuBaTh TJIOOAIBHBIE KOJIOTHMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH TIO
OTHOIIEHUIO K HUM COOCTBEHHYIO TO3HIIHIO;

- co37aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOTHMYECKOM
WH(GOPMAITK U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO UCIIOJIb30BaTh MMOHATUHHBIN ammmapaT OMOJI0THH;

- TPUMEHSTH MOJYYCHHBIC 3HAHUS Ui OOBSCHEHHST OMOJOTHYECKUX MPOILECCOB U SBICHUM, IS
MPUHATHUS TPAKTHICCKUX PEIICHUN B TTOBCSAHCBHOM KM3HU C IIEJIbI0 00SCIIeYeHHs] O€30TIaCHOCTH CBOETO
3I0POBBS M 370POBbsI OKPYXAIOIIUX JIFOJEH, COOMIOCHHS 3I0pOBOr0 00pasa KU3HU, HOPM I'PaMOTHOTO
MOBEJICHUS B OKPY>KAIOIIEeH MPUPOIHON cperie;

- TIOHMMaHWEe HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHKEHUH COBPEMEHHOW OWOJIOTHU U
OMOTEXHOJIOTHUH JUTsl pallMOHAIBHOTO MTPUPOOTIOIH30BaAHUS.

HCIOJIL30BAaTh MNPHOOpPETEeHHbIe 3HAHUS W YMEHHUSI B MNPAKTHYECKOH /1eATeJIbHOCTH U
NOBCeIHEBHOM KU3HHU AJI:

- IpuOOpETeHNEe OMbITa MPUMEHEHUS OCHOBHBIX METOAOB HAYYHOTO ITO3HAHHSI, UCIOIb3yEeMBIX B
OMOJIOTHH: HAOFOICHHS ¥ OITMCAHUS )KMBBIX CUCTEM, IMPOIICCCOB M SIBJICHUI;

- OpraHu3alMKi W TPOBEICHUS OMOJOTHYCCKOTO IKCIEPUMEHTA, BBIABW)KCHHS THUIIOTE3, BBISBICHHUS
3aBUCHUMOCTH MEXAYy HCCIEAYEeMbIMA BEIMYMHAMH, OOBSCHEHHS TOJYYCHHBIX pE3yJIbTaTOB U
¢dbopMyTUpOBaHUS BHIBOAOB C HCIIOJIB30BAHUEM HAYYHBIX TOHATUH, TEOPUN U 3aKOHOB;
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4 Opl"al-lI/I33HI/IOHHO-MCTOI[I/I"I€CKI/IQ JAaHHbIC TUCHUILINHBI

OO0111e€ KOINYECTBO YaCOB AUCIMILIMHBI COCTABIIIET 72 yaca

B paboTsi KonnuecTBo 4acoB 1o yueOHOMY IJIaHy
1 cemecTp Bceero
Jlexuuu, ypoku 40 40
[TpakTuueckue 3aHsITHSI 20 20
JlaGopaTopHbIe pabOTHI 4 4
[TpomexyToUuHast aTTeCTaIUs 8 8
dopma NPOMEKYTOUHOM aTTeCTallUuU KontposnsHas pabota

5 Coaep:xkaHue ¥ CTPYKTYPa AU CHUILIHHBI
5.1 Coaep:kaHue pa3aejioB AMCHUTIIHHBI

Ne HaumenoBanue
Coaep:xanue pasaesa
paszjaesa paszjaeja
OcHoBHOe coiep:kaHue
1 KileTka — cTpYKTYpHO-QPYHKIIMOHAJILHASL € IUHUIIA }KUBOT'0
1.1 Buonorus kak CoBpeMeHHBIE OTpaciau OHOJOTHYeCKHX 3HaHWU. CBs3p OWONIOTHH C
Hayka. O0mas IPYTUMU HayKamu: Onoxumusi, Onopusuka, OMOHMKA, TeHoreorpadus u
XapaKTepPHUCTUKA ap. Pons u Mecto OGuonoruu B (OPMUPOBAHHHM COBPEMEHHOW HAy4HOU
KU3ZHU KapTHUHBI MUpA. YPOBHU OpraHu3alMu >KUBOW Martepuu. OOmas
XapaKTEePUCTUKA KU3HU, CBOWCTBA JKUBBIX CUCTEM. XUMHUYECKHI COCTaB
KJIETOK
1.2 CtpyKTypHO- Knerounas teopust (T. 1lIBann, M. llneiinen, P. Bupxos). OcHoBHbIE
(yHKIMOHAJIbHAS | TTOJIO)KEHUSI COBPEMEHHOM KJIETOYHOW Teopuu. THIBI  KIETOYHOU
OpraHu3anus OpraHU3alMU: MPOKAPUOTUYECKUI U DyKapruoTHiecKuid. OTHOKIETOYHBIC
KJIETOK U MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOEHHE NPOKAPUOTHUYECKON KIIETKH.
CrtpoeHue »yKapuoTHYECKOW KieTku. Hekmerounsie (OpMBI KU3HU
(Bupychl, OakTepuodaru)
1.3 CtpyKTypHO- XpomocomHass  Teopus 1. Moprana. CTpoeHHE  XPOMOCOM.
(GyHKIMOHAIBHBL | XPOMOCOMHBIH HA0Op KIIETOK, TOMOJOTMYHBIE W HETOMOJIOTHYHBIC
e axTopsl XpOMOCOMBI, TaIUIOMJIHBIA W JUIUIOWAHBIN Habop. HyknenHoBwie
HacneactBenHoctu | kucnotel: JITHK, PHK nHaxoxneHue B KieTKe, UX CTPOCHUE M (YHKIIHH.
MatpuyHble TpoLecCchl B KIETKE: peruiMKanus, OWOocHHTE3 Oelka,
penapanusi. 'eHeTnuecKuil KOJI M €ro CBOMCTBa
14 OOMeH BelecTB [Tonsite MetraboM3M. ACCUMWIISIIIUS U JUCCUMIISALINAS — JBE CTOPOHBI
U TIpeBpanieHne MeTtabonu3ma. Turbl 0OMeHa BemecTB: aBTOTPOGHBIN U TeTepOoTPOPHBIH,
SHEPTUU B a’poOHBIE M aHadpoOHbIi. [lmactuueckmit oOmeH. DoTocuHTES.
KJIETKE XEMOCHUHTE3
1.5 KusueHuniii Knertounslii 1uki, ero nepuojibl. MUTO3, €ro CTajiui U MPOUCXOJSIIUE
LUKJI KJIETKH. npoueccel. buonorudeckoe 3HaueHne MuTO3a. MeHo3 M €ro CTaauH.
Muro3. Meiio3 IToBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuii cMmbicit
Meno3a
2 Ctpoenue 1 GyHKIHMHU OPraHU3Ma
2.1 Crpoenue MHOrok/eTOuUHble OpraHu3Mbl. B3auMOCBSI3b OpraHoB U CHUCTEMBI

OpraHu3mMa

OpraHoB B MHOTI'OKJICTOYHOM OpraHU3MC. T'omeocras OopraHmusmMa M €ro




Ne HaumenoBanue
Copep:xanne pa3aeJia
pa3jaena pa3jaena
noJiIepKaHue B Ipoliecce KU3HEAeITeIbHOCTH
2.2 Dopmbl ®opMbl pa3MHOKEHHS OpraHU3MOB. becrosioe 1 MojJoBoe pa3MHOXKEHUE.
pa3MHOXKEHUS Buapr 6ecrionioro pasmuoxkenus. [lomoBoe pasmHoxeHue. ['amerorenes y
OpraHu3MOB #UBOTHBIX. CrniepmatoreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX KIIETOK.
Ormio10TBOpEHNe
2.3 OnTtorenes NHnuBuyaibHOE pa3BUTHE OPraHU3MOB. DMOPHUOTEHE3 U €ro CTauH.
pacTeHuid, [MoctaomOpuonanbHblil epuoa. Ctaguu MOCTIMOPHUOHATIBHOTO PA3BUTHUS
KUBOTHBIX H y OKUBOTHBIX M 4enoBeka. [Ipsmoe u HempsMoe pa3BUTHE.
YyeJoBeKa buonornyeckoe crapenue u cmeptb. OHTOreHe3 pacTeHUun
2.4 3akoHomepHOCTH | OCHOBHBIE TOHSTHS TEHETHKH. 3aKOHOMEPHOCTH OOpa30BaHUs TaMeT.
HaCJIeIOBaHUs 3akonsl . Menzens (MOHOTMOpUIHOE U TIOJIUTUOPUIHOE CKPEIIUBAHHE).
BzaumMoieiicTBuE reHOB
2.5 CueruieHHOE 3akonsl T. Moprana. CrieruieHHOE HacjelIOBaHHME TE€HOB, HapylleHHe
HacJie/I0BaHue cueruienust. HacnenoBanue npu3HaKoB, CLEIUIEHHBIX € TTOJIOM
MIPU3HAKOB
2.6 3akoHoMepHOCTH | I3MEHUYMBOCTH MPU3HAKOB. BUIbl N3BMEHUNBOCTH: HACJIEICTBEHHAS U
W3MEHUYUBOCTH HEHACJIeICTBEHHAsl. 3aKOH TOMOJIOTMYECKHX PSOB B HACIEACTBEHHOM
n3MmenunBocty (H.M. BaBunos). MyrannonHas Teopusi U3MEHUYHUBOCTH.
Buzpl myTanmii 1 npuuMHbI UX BOZHUKHOBEHUs. Kapuotumn yenoseka.
Hacnencrsennsie 3a0oeBanus 4enoBeka. [ eHHbIE B XpOMOCOMHEBIE
0ose3HM yenoBeka. bonesHu ¢ HacaeCTBEHHON
MPEIPaACIOIOKEHHOCTHI0. 3HAUEHHE METMIMHCKON TeHETHKH B
NPEI0TBPAILICHUH | JICUCHUU TeHeTHYECKUX 3a00JIeBaHUI YeIoBeKa
3 Teopus 3BoIOINHT
3.1 Hctopus [Tepsoie 3BOMIOIIMOHHBIE KOoHIenmu (OK.b. Jlamapk, XK.JI. Broddon).
ABOJIFOLIMOHHOT O OpomounonHas teopust Y. JlapBuna. CunTeTHUECKas! TEOPUS IBOJIIOLIUI
YUEHHS. U €€ OCHOBHbIE TMOJOXKeHus. MukposBomouus. I[lomymsuus kak
MuKkpo3BOJIIOLIMST | JIEMEHTapHas €IWHULA HBOJIONUH. ['€eHeTHUeCKHEe OCHOBBI HBOJIIOIUH.
OnemeHTapHbie  (akTopbl dBoMIOIMU. EcTecTBeHHBI  0TOOpD —
HaNpaBJSAIOUMA (QakTop 3BoJOIUH. BumooOpa3zoBaHue Kak pe3yiabTaT
MHUKPO3IBOJIIOLIUU
3.2 Makpoapoinonusi. | Makpoaposntonusa. @opMbl U OCHOBHbIE HAIPaBIECHUS MaKpO3BOIIOIUU
Bo3HukHOBeHME (A.H. CeseprioB). Ilytm poctmkeHuss OHOJIOTMYECKOTO TIporpecca.
U pa3BUTHE Coxpanenue OuopazHooOpasuss Ha 3emiie. [HmoTe3pl W TEopuu
KU3HU Ha 3emiie BO3HUKHOBEHMsI >XKM3HM Ha 3emie. llosBieHue mNepBBIX KIETOK M HX
3BOJIIOIUSL. IIpokapuotsl u 3YKapHUOTBHI. [Ipoucxoxienune
MHOT'OKJIETOYHBIX ~OpPraHW3MOB. BO3HUKHOBEHHE OCHOBHBIX I[apCTB
9yKapuoT
3.3 [Ipoucxoxxnenue | AHTPOTIONOTHS — HayKa O desoBeke. CucTeMaTnyeckoe MoJI0KEHHE
YyeJoBeKa — yesnoBeka. CXOJACTBO U OTJIMYUS YEJIOBEKA C dKUBOTHBIMU. OCHOBHBIE
AQHTPOIIOT€HE3 CTaIMM aHTPOIOTreHe3a. DBOIIOLUS COBPEMEHHOTO YEIOBEKa.
YenoBeueckue packl M X €AMHCTBO. BpeMs u myTH paccenaeHus
yenoBeKa 1o rianete. [Iprucrnoco01eHHOCTh YeoBeKa K pa3HbIM
YCIIOBUSIM CpEbI
4 IK0JIOTHS
4.1 DKOJIOTUYECKUE | Cpenbl  oOMTaHMs  OpraHM3MOB:  BOJHAs,  HAa3eMHO-BO3JAYIIHA,




Ne HaumenoBanue
Copep:xanne pa3aeJia
pa3jaena pa3jaena

(bakTOphl U cpefibl | MOYBEHHAs, BHYTpUOpraHU3MeHHas1. DU3UKO-XUMHUECKHe 0COOEHHOCTH

KU3HU cpen obutaHust opraHu3moB. llpucrnoco6ieHust opraHu3MOB K >KM3HH B
pasubix cpenax. [lonsTue skonoruueckoro ¢akropa. Knaccuduxarms
sKosorudeckux ¢akropos. [lpaBuno muammyma lO. JIubuxa. 3akon
tosnepantHoctu B. lllendopma

4.2 Ionynsuus, DKOJIOTUYECKass XapaKTePUCTUKA BHUAA W TOMYJAIHUUA. DKOJIOTHYECKas
coo0ecTBa, HUIIIA BUJA. JKOJOTUYECKUE XapaKTEPUCTUKHU momyssiiuu. CoobiiecTBa
9KOCHCTEMBI U 9KocucTeMbl. bruonenos u ero crpykrypa. CBsizu MeX/y OpraHu3MaMu

B OumoreHo3e. CTpYyKTypHBbIE KOMITOHEHTHI KOCHUCTEMBI: IMPOYLEHTHI,
KOHCYMEHTBI, PeIyleHThl. KpyroBopoT BemiecTB W TOTOK SHEPrUH B
skocucreme. Tpodudeckne ypoBHI

4.3 buocdepa - buocepa — xmBast oGosiouka 3emun. Pa3BuTme mnpencraBieHUN O
riobaapHast ouochepe B Tpymax B.M. Bepnanckoro. Obmactu Ouochepsl u ee
IKOJIOTUYECKAst KoMmroHeHTHl. JKuBoe BemiecTBO Ouwocdhepsl W ero  (QyHKIHUU.
cucreMa 3akOHOMEpHOCTH cymiecTBoBaHUsl Onocdepbl. OcodeHnHocTn Ouocheps

KaK TJ00aNbHOM 3KocucTeMbl. JIMHaMHUYecKoe paBHOBecHe B Ouocdepe.
KpyroBopoTel BemectB M OHOT€OXMMHYECKHE LHUKIBL [ 100anpHbIC
HKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH

4.4 Bnusune AHTpPOTIOTEHHBIE BO3JICHCTBUSI Ha Ouocdepy. 3arps3HEHHs KaK BHI
AQHTPOTIOT €HHBIX AQHTPOIIOI€HHOTO  BO3/ACUCTBUSA. AHTpPONOreHHbIE BO3ACUCTBUS Ha
¢dakTopoB Ha atmocdepy. BozneiictBusa Ha ruapocdepy. BozneiictBust Ha murocdepy.
ounochepy AHTpPOTIOT€HHBIE BO3/ICHCTBUS Ha OMOTUYECKHE COOOIIECTBRA.

4.5 Bausinue 3m0poBbe U ero cocrapisrommue. DakTophl, TOJOXKHUTEILHO U
COLIMAJIBHO- OTpPHUIIATEJIbHO  BIIMAIOLIME Ha OpraHu3M 4yenoseka. I[IpoGiema
JKOJIOTMYECKUX TEXHOIE€HHBIX BO3ACHCTBUI Ha 3J0POBbE YEJIOBEKA (IJIEKTPOMATHUTHBIC
¢dakTopoB Ha noJisi, OBITOBAas XWMHsI, HW30BITOYHBIC IIyMbl, paAWalus W T.IL).
3/I0pOBbE Ananrtanusi OpraHM3Ma uYeloBeKa K (PakTopaMm OKpY’Karolled Cpessbl.
YeJioBeKa [Ipunuuner  ¢opMUpOBaHUS  3740pPOBbECOEPEraroIIero  MOBEJCHHUS.

®uznpueckass aKTUBHOCTb M 3/10pOBbE. DBHOXMMHUYECKHE acCIEKThI
palMOHAIBHOTO MUTAHUS
S buogorust B AKU3HH
5.1 buorexnonoruu buorexHosnorus kak Hayka ¥ Tpou3BOJACTBO. OCHOBHBIE HANpaBlICHUS
B KU3HU KOKJOTO | COBpEeMEHHOW OunorexHosoruu. Metonsl OuotexHonoruu. OOBEKTHI
OMOTEXHOJIOTUU. ODTHKAa OHOTEXHOJIOTHMYECKMX U  TI'eHETUYECKUX
skcnepuMeHToB. IlpaBuna mnoucka W aHanu3a OHOIKOJIOTMYECKON
UHpOpPMAIMM U3 PA3IUYHBIX MCTOYHHUKOB (Hay4yHas U y4eOHO-HaydHas
JIUTepaTypa, CpeAcTBA MaccoBOoW uHGopManuu, cetb MHTepHEeT
Apyrue)

CornmanbHO- DTHUYECKUE aCTEKThl Pa3BUTUS OMOTEXHOJOTUW W TPHUMEHEHHE HX B

5.2 3THYECKUE KU3HU 4YeJIOBeKa, IOMCK M aHalu3 HUHQOpMalMM U3 Pa3IUYHbIX
ACTEeKThI UCTOYHMKOB (Hay4yHass M ydeOHO-Hay4dHas JUTepaTypa, CpelCcTBa
OMOTEXHOJIOTUI MaccoBoil mHpopmanuu, cetb Mutepuer u apyrue) Keiicel Ha ananm3

uHbopMa 00 STUYECKUX aCMeKTaX pPa3BUTHUA OMOTEXHOJIOTHH (TI0
rpynmnam)




5.2 CTpyKTypa M CUMILINHBI

Paznensl nucuuiuivgbl, n3ydyaemble B 1 cemecTpe

Ne KoanuectBo yacos
pas- HaumenoBanue pazienos
Bceero | meknuum 113 JIP
Jena
1 Kierka — cTpyKTypHO-QpYHKIMOHAJIBHAS eIHHULA 16 10 4 2
KHUBOT0
1.1 buonorus kak Hayka. OOmias XxapakTepucTHKa ) ’ i i
KHU3HU
1.2 CrpykTypHO-(DYHKIIMOHATIbHASI OpTaHU3AIHs] KIETOK 6 2 2 2
1.3 CrpykrypHO-(pyHKIIMOHATBHBIE (PaKTOPBI 4 ’ ’ i
HACJIEICTBEHHOCTHU
1.4 OOMeH BelIeCTB U MpEBpalleHHe YHEPTHH B KIICTKE 2 2 - -
1.5 ’KvzHeHHbIH LUK KJIeTKH. MuTo3. Meiio3 2 2 - -
2 Crpoenue u GyHKIMHU OpPraHu3Ma 18 12 6 -
2.1 Crpoenue opranusma 2 2 - -
2.2 @DopMBI pa3MHOKEHHUS OPTaHU3MOB 2 2 - -
2.3 OHTOreHe3 pacTeHu, )KUBOTHBIX U YEJIOBEKA 2 2 -- -
2.4 3aKOHOMEPHOCTH HACIIEOBAHMS 4 2 2 -
2.5 CuernieHHO€E HaceJOBaHUE MPU3HAKOB 4 2 2 -
2.6 3aKOHOMEPHOCTH U3MEHUYHBOCTH 4 2 2 -
3 Teopus 3B0oJIOLMHU 6 6 - -
3.1 Hcropus 3BOMOIUMOHHOIO y4eHHst. MUKpO3BOJIIOLMS 2 2 - -
3.2 MakposBodtonysi. Bo3SHUKHOBEHHE U pa3BUTHE ) 5 i i
KU3HU Ha 3emiie
33 [IpoucxoxieHne yenoBeKka — aHTPOIOTEHE3 2 2 - -
4 IKoJiorus 18 10 6 2
4.1 DKooruyeckue GaKTopsl U CPEIbl )KU3HU 2 2 - -
4.2 [Tonynsinus, cooOmiecTBa, SKOCHCTEMBI 4 2 2 -
4.3 buocdepa — robdanapHast SKOIOrHUECKasi CHCTeMa 2 2 - -
4.4 Brnustare anTponoreHHbIX (hakTopoB Ha Onochepy 6 2 4 -
4.5 BrnustHue conuanbHO-IKOJIOTHYECKHX (PaKTOPOB HA 4 ) i )
3/I0pOBbE YEJIOBEKA
S Buosorus B :xu3Hmn 6 2 4 -
5.1 broTexHon0rNY B )XU3HU KAXKIOTO 4 2 2 -
52 ConmanbHO-3TUYECKUE ACTIEKThl OMOTEXHOJIOT M ) i ’ i
JuddepeHmpoBaHHbIi 3a4eT
IIpome:xxyTouHasi aTTecTanus 8
Bcero 72 40 20 4
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5.3 [IpakTnyeckue 3aHATHSA

Ne
pa3jaena

Tema

Koa-Bo
4yacoB

1.2

Bupychsbie u 6akrepuanbabie 3a0oseBanus. OOIIMe MPUHIUIIBI HCTIOIb30BaHUS
JIEKapCTBEHHBIX BemecTB. OCOOCHHOCTH MPUMEHEHNUS aHTUOMOTHKOB.
[IpencraBiieHne yCTHBIX COOOIIEHUH C TIPE3EHTAIIUEH, TTOITOTOBICHHBIX 110
MePEeYHI0 UICTOYHUKOB, PEKOMEH0BAaHHBIX MpenojaBaTesieM

1.3

Pemienue 3a71a4 Ha OIMPCACIICHUC MTOCICA0BATCIIbHOCTU HYKJICOTUAOB,
AMHWHOKHUCJIOT B HOPME U B CIIyda€ U3MCHCHUS ITOCIICAOBATCIIbHOCTH

nvrnearunor JTHK

24

Pemenue 3a1a4 Ha onpeiesieHUe BEPOSATHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX IPU3HAKOB IIPH MOHO-, JTU-, TOJIUTUOPUIHOM U
AQHAJIM3UPYIOLEM CKPEUIMBAHUU, COCTABIIEHUE TEHOTUIINYECKUX CXEM
CKpEIMBaHUs

25

Pemenue 3agau Ha OIpCACIICHUEC BEPOATHOCTU BOSHUKHOBCHUA
HACJICACTBCHHBIX ITPU3HAKOB IIPH CHCIUICHHOM HACJICJOBAHUH, COCTABJICHUC
IFCHOTHUIIMYCCKUX CXEM CKPCIIMBAHWA

2.6

Pemienue 3a/1a4 Ha OIIPCACIICHUC TUIIAa MYTAIlUU IIpH I€peaavc HaACJICACTBCHHBIX
MNPU3HAKOB, COCTABJICHUC I'CHOTHUIIMYCCKHUX CXEM CKPCIIUBAHUSA

4.2

TpO(l)I/I‘-IGCKI/Ie OCIIn U CCTH. OCHOBHEBIE TTOKa3aTeNIM SKOCUCTEMEBI. briomacca u
MNpOAYKIHSL. ODKOJOTHYECKHE nupaMuabl YUCCII, 0MoMaccel U OHCPIruu. HpaBI/IJ'IO
nrUpaMu bl DHCPIUM. Pemenue MNPAaKTUKO-OPUCHTUPOBAHHBIX PACYCTHBIX
Ba,I[aHI/Iﬁ 10 IEePCHOCY BCHICCTBA U DHECPIUU B SKOCUCTEMAX C COCTABJICHUC
TpO(l)I/I‘-IGCKI/IX HeHeﬁ " mUupaMujg 0MoMaccel 1 OHCPIrun

4.4

«OTX0/16I IPOU3BOJICTBA». Ha ocHOBE (hefepalibHOTO KITacCH(PUKAIMOHHOTO
KaTaJiora OTXO0JI0B OINPEIEISAThH KJIACC OMTACHOCTH OTXOJI0B; arperaTHoe
COCTOSIHUE U (pH3HNYECcKyI0 POpMY OTXO0JI0B, 00pa3yIOIUXCs Ha pabodeM Mecte /
Ha dTarnax MMPOU3BOJICTBA, CBSI3aHHBIC C OIPEICICHHON
npogeccueil/crnenuatbHOCThIO

5.1

Keiicol Ha aHaM3 HHGOPMAIIUK O HAYIHBIX JOCTHKEHUSIX B 001aCTH
TeHETHYECKUX TEXHOJOTUH, KJICTOYHOU WHKEHEPHH, MUIIEBBIX OMOTEXHOJIOTHA.
3amura Keiica: npeAcTaBiICHUE PE3yIbTaTOB PELICHHS KEHCOB (BBICTYIUIEHHE C
npe3eHTaiyeii). B Tom gucie npodeccuoHanbHO-OPUCHTHPOBAHHOE
CoJiepKaHKe MPAKTUYECKOTO 3aHsITUS

5.2

DTUYECKHE aCIIEKThl Pa3BUTHsI OMOTEXHOJIOTHIA U IPUMEHEHHE UX B KU3HU
YeNoBeKa, MOUCK M aHAIH3 HH()OPMALIUY U3 PA3IMYHBIX UCTOYHUKOB (HAay4YHAast
1 y4yeOHO-Hay4YHas JIMTEpaTypa, CPeACTBa MACCOBOM MH(OpMAIINH, CETh
Wnrepner u apyrue)

Keiicbl Ha ananmm3 nHGOpMaIuu 00 STUYECKUX aCTIeKTaX Pa3BUTHSA
OMOTEXHOJIOTHH (TI0 TpyITIam)

3ammura keiica: [IpencraBienne pe3yabTaToB PEIICHUs KEHCOB (BBICTYIUICHUE C
npe3eHTanuen)

Bcero

20
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5.4 JIaGopaTopHble 3aHATHSI

Ne Ko.J-Bo
Tema
pasaena 4acoB

CrtpoeHue KIeTKH (pacTeHHS, )KUBOTHBIC, TPUOBI) U KJICTOYHBIE BKITFOUCHUS
(kpaxMaJ, KapOTUHOM/IbI, XJIOPOIJIACThI, XPOMOILIACTHI)»

1.2 [ToaroroBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIILI0 MHKPOCKOTIA, 2
BBISIBJICHUE PA3NIUYUN MEX]y U3y4aeMbIMH 00beKTaMu, POpMyIHpOBaHHE
BBIBOJIOB

«YMcTBeHHass paboTOCIOCOOHOCTh». OBJIaJicHHe METOJAMH  OIPEACIICHUS
mokaszaTesieli YMCTBEHHOH pab0TOCIOCOOHOCTH, OOBSICHEHUE MOJIyUYEHHBIX
pe3ynabTaToB U (POPMYITHPOBAHHE BBHIBOJOB (ITUCHMEHHO) C HCIOJIH30BAHUEM
Hay4YHBIX MTOHATHH, TEOPUN U 3aKOHOB

4.5 «Bnmusane abwotmyeckux (aKTOpOB Ha UeIOBeKa (HU3KHE W BBICOKHE 2
TeMIiepaTypsl)». M3ydyeHne MexaHH3MOB aJaNnTallid OpraHU3Ma 4YeJIOBeKa K
HU3KHM U BBICOKHM TeMIIepaTypaM u OObSICHEHUE MOyYEeHHBIX PE3YyIbTaTOB U
dbopmynupoBaHHEe BBIBOJOB (TIMCBMEHHO) C HCHOJB30BAaHHUEM HAYYHBIX
TOHSITUNA, TEOPUM U 3aKOHOB

Bcero 4

6 Y4eOHO-MeTOAMYeCKOE O0ecIedeHre T CIUILTTHHBI

6.1 Pexomenayemas aurepatrypa

6.1.1 OcHoBHasi TUTEpPaTypa

1. buomorusi : y4eOHMK M TPAKTHKYM JJsi cpenHero mnpodeccroHanbHoro oOpa3oBanus /
B. H. Apeirun [u np.] ; nox penakuueit B. H. Speiruna. — 2-e uzn. — Mocksa : U3natensctBo HOpalir,
2024. — 378 c. — (IIpodeccuonanpHoe o6OpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr
aneKTpoHHBIi // OOpa3oBaTenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536659

6.1.2 JlonostHUTEIbHAS JINTEPATYpPa

1. Jlanunkas, T.B. buonorus. Tectsl : yuyeOHOE mocoOue Mg CpeaHEro MpodheCCHOHAITBHOTO
obpaszoBanus/  T. B. Jlanunkas. —  Mocksa : N3nareabcTBO IOpaiir, 2024. —  40c. —
(ITpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-14157-3. — Tekcr : dSneKTpoHHBIA //
Ob6pazoBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/543964

6.1.3 Ilepuoauyeckune u3TaHUs
Bectauk MocKOBCKOTO YHUBEPCHUTETA. Cepus 16. buonorus
https://biblioclub.ru/index.php?page=journal _red&jid=613511

6.1.4 UnTtepHeT-pecypchbl

OBbC «YHuBepcureTckas OnbnoTeka OHIaiH»
OBbC m3narenbcTBa «JIaHp»

ObC uznarenscta "FOpaitt"
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6.2 IlporpamMHoe oGecneyeHue, npodeccHoOHANIBLHBbIE 0a3bl JaHHBIX U HMH(OPMANMOHHBIE
CIpaBOYHbIE CHCTEMbI COBPEMEHHBIX HH(POPMAIIMOHHBIX T€XHOJIOTHIi

Tun nporpaMMHOro
HaumenoBanue Cxema NHIeH3UPOBAHUS, PEKUM JIOCTYIIA
oOecrieyeHust
PEJ] OC O6pazoBarenpHas nuueH3us ot 11.07.2022 r. na 3
OmeDaLIONHAS CHOTEMA «CranmapTHas» roja s 240 pabo4nx MECT B paMKaX COTJIAIICHUS
patt 1utst Pabounx o cotpyaaudectse ¢ OO0 «Pen Codr» Ne 305/06-
CTaHIINH 22V ot 28.06.2022 1.
AnbTepHaTUBHAsA
PEATHZAIIA CPE/IbT Csoo6omguoe I10,
ucnonHenus nporpamm | WINE AR . :
. . https://wiki.winehg.org/Licensing
Microsoft Windows s
OC Ha 6aze sapa Linux
. . . Csoo6omguoe I10,
Otpucriit naxet LibreOffice https://libreoffice.org/download/license/
) Csooognoe I10,
Chromium ,
https://www.chromium.org/Home/
Hurepnet-Opaysep
Sinexe Bpavae becnnatnoe 110,
AACKC-Dpaysep https://yandex.ru/legal/browser agreement/
CoOoanoe I10,
Mennanpourpisatens | VLC https://www.videolan.org/legal.html
Komrutekt st 06pa3oBaTebHBIX YUPEXKICHUH 110
MugopmanonHo- Koncynprant noroeopy Ne 337/12 ot 04.10.2012 r., ceteBoit
NpaBoOBasi CUCTEMA [Tmroc ocTyn

7 MaTepnaanO-TeXaneCRoe o0ecrieyeHue TUCHUIIMHDbI

Kabuner ecrecTBeHHOHAyUHBIX JUCIMIUIMH (pabodee MECTO MpemnojaBaTelis; ydyeOHas MeOelb;
KJIaCCHAs JJOCKA, HOYTOYK C JIMLIEH3UOHHBIM MPOTrPaMMHBIM 00€CleYeHHEM, B TOM YHCJIe OT€YECTBEHHOTO
MPOM3BOJICTBA, MPOEKTOp, JKpaH. YueOHbIe IIakaTel (Tabnuia MeHnaeneeBa, CTpPOEHUE KOCTEH,
pacnosokeHne BHYTPEHHUX OpraHOB, pacTUTENIbHAs KjeTka). MyJsku BHYTPEHHUX OpraHOB YesIOBEKa.
Komrutekt yueOHO-MeTOqMUECKOi TOKyMEHTAIIH).
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