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1 lean u 3agaun

lenbto mporpammsl sBiisieTcs: (HOPMUPOBAHUE Y CTYJEHTOB IPEJICTABICHUS O CTPYKTYpPHO-
(YHKIMOHAIBHOM 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 IMPOTEKaHUsI OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM B
OKpy>Kalrolllel cpejie, UEJOCTHOM HayyHOM KapTHHBI MHpA, B3aHMOCBSI3M M B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUSl ONPEIENSATh XHUBbl€ OOBEKTH B MPUPOJE; IPOBOJUTH HAOMIOACHUS 3a
9KOCHCTEMaMH Il BBISBICHUS €CTECTBEHHBIX W AHTPONOIeHHbIX WM3MEHEHUH, HHTEpPHpPEeTHPOBATh
pe3ynbTaThl HAOIIOACHUH,

3) chopMUpOBaTh HaBBIKM IPOBEACHHUS NPOCTEUIIMX OHOJOTHUECKUX HKCHEPHUMEHTAIBHBIX
UCCIIEZIOBAHUH C COOIIOICHUEM MPaBHII 0€30MaCHOT0 O0paIIeHHs ¢ 00BEKTaMH U 000pyI0BaHHEM;

4) pa3BUTh YMEHHUS HCIIOJb30BaTh WH(GOPMAIUIO OMOJOTHYECKOIO XapakTepa W3 Pas3IM4HbIX
HCTOYHUKOB;

5) copmupoBaTh YMEHHS IPOTHO3UPOBATH MOCIEICTBHUS CBOEH JIEATENIBHOCTH MO OTHOLIEHUIO K
OKpYJKaroleni cpene, COOCTBEHHOMY 370pOBBIO; OOOCHOBBIBATH U COONIOAATH MEPHI MPOGUIAKTUKH
3a001eBaHUI.

6) chopmupoBaTh TOHUMAHUE 3HAYMMOCTH JOCTIKEHUN OMOJOTHYECKON HAYKH U TEXHOJOTHH B
NPAKTUYECKOW JEeSATeIbHOCTH 4YEJIOBEKa, pa3BUTUU COBPEMEHHBIX MEIMIIMHCKUX TEXHOJOTHH H
arpoOMOTEXHOJIOTHH.

2 MecTto aucuumiauabl B crpykrype IIICC3
VYyebnas nucuumnianHa «buonorus» uzydaercs B 001eo0pa3oBaTeibHOM ITUKIIE y4eOHOTO IJIaHa.

3 TpeGoBaHus K pe3y1bTaTaM OCBOCHHUS COAEPKAHUSA M CHUIITHHBI

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

OK 01. Beibupats criocoObI perieHus 3a7a4 NpogeCCHOHANBHOMN 1S TEIIbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTAM.

OK 02. HMcnonb30BaTh COBPEMEHHBIEC CPEICTBA MMOUCKA, aHAJIN3a U HHTEpIpeTalnu nHpopmanuy,
¥ MH()OPMAIIMOHHBIE TEXHOJIOTHH IS BRITIOTHEHHS 3a/1a4 MTPO(HEeCCHOHATBHON ACATEIBHOCTH.

OK 04. DddexTnBHO B3aUMOICHCTBOBATH 1 pa0OTATh B KOJNIEKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXPAaHEHHIO OKPYXAIOMICH CpPebl, peCcypcoCcOEpexeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUU KIIMMaTa, MPUHIUIBI OEPEeKIMBOrO MPOU3BOJACTBA, d(H(HEKTUBHO NEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIUSX.

I[IK 1.3 OcymecTBisiTh IUATHOCTHKY H TEXHUYECKHA KOHTPOJb TMPH JKCIUTyaTaluu
AIIEKTPUUECKOTO H JIEKTPOMEXAHMUECKOTO 000Dy I0BaHHUS;

[1K 2.2 OcymiecTBasTh TMarHOCTHKY U KOHTPOJIb TEXHUYECKOTO COCTOSIHUSL OBITOBOM TEXHHKHU;

B pe3yJbTaTe 0cBOEHHS TUCHHUILIMHBI 00YYAIOIMIMIACS 10JIKEH:
3HATH/MIOHMMATD:

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

- (hyHKIIMOHATBLHOW TPAMOTHOCTH Y€JIOBEKa JIJIsl PEIICHUS )KU3HCHHBIX TIPO0JIEM;



Ymers:

- pacKpbIBaTh COJIEP’KaHUE OCHOBOIOJATAIOUINX OMOJIOTMYECKUX TEPMUHOB U TOHSATHI: >KU3HB,
KJIETKA, TKaHb, OpPraH, OpPTaHW3M, BHUJ, TOIMYJSIHA, dKOCHUCTeMa, OuoreHo3, Ouocdepa; Meradoym3m
(oOMeH BelIecTB U MpeBpaIieHne SHEPTHH ), TOMeOCTa3 (caMoperyJsius), OnocuHTe3 Oeska, CTPyKTypHas
OpraHM3alUsl JKUBBIX CHUCTEM, JAMCKPETHOCTh, CaMOPEryJISLUs, CaMOBOCIPOU3BEJECHHE (PEnpOayKLus),
HACJIeZICTBEHHOCTb, U3MEHYMBOCTh, SHEPTr03aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBAsI OPraHU3ALINs;

- pacKpbIBaTh COAEPKaHUE OCHOBOIIOJIAratoIUX OMOJIOTHYECKUX TEOPUNA U TUIIOTE3:

KJIETOYHOM, XpPOMOCOMHOM, MYTaIIMOHHOM, 3BOJIIOIIMOHHOM, MPOUCX0KICHUS )KU3HU U YEJIOBEKa;

- pacKpbIBaTh OCHOBOIIOJArarwmye Onoyornieckue 3akoHsl M 3akoHomepHoctu (I'. Menpgens, T.
Moprana, H.W. BaBunoga, 3. I'ekkensa, @. Mrosnepa, K. bapa), rpanuiisl UX NpUMEHUMOCTH K KHUBbIM
cUCTEMaM;

- BBIJICTISITH CYIIECTBEHHBIE IPU3HAKN BUPYCOB, KJIETOK NPOKAPHOT U 3YKApUOT; OJHOKIIETOUHBIX
¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BUJIOB, OMOT€O0IIEHO30B U 3KOCUCTEM; OCOOEHHOCTH MPOLIECCOB 0OMEHa
BEIIECCTB U MPEBPAILICHUS YJHEPTUU B KJIETKe, (POTOCUHTE3a, IIACTUIECKOTO U SHEPTeTUIECKOTo OOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OTUIOI0TBOPEHHSI, PAa3BUTHS U PA3MHOXKEHHSI, HHAUBHUYaJIbHOTO
pa3BUTHs opraHu3Ma (OHTOTeHe3a), O0pBOBI 3a CYIIIECTBOBAaHUE, €CTECTBEHHOTO 0TOODA,
BUJI000pa30BaHMs, IPUCIIOCOOIEHHOCTH OPraHU3MOB K cpejie 0OUTaHus, BIUSHUS KOMIIOHEHTOB
9KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUI B SKOCUCTEMaX CBOEH MECTHOCTH, KpYrOBOPOTA BEIIECTB U
MpeBpalleHue YHepruu B onocdepe;

- pemaTh OMOJIOTUYECKHE 3a/1a4H, COCTABIATh FT€eHOTUIIMUECKHUE CXEMbI CKPEIIMBAHUS JJIsl pa3HbIX
TUIIOB HACJIeIOBaHUS IIPU3HAKOB Y OPTaHU3MOB, COCTABIISATh CXEMBbI IIEPEHOCA BEILIECTB U SHEPTUH B
9KOCHCTeMaX (IEIH MUTAaHUS, TUIIECBEIC CETH);

- KpPUTHYECKHM OIIEHWBaTh HMHPOpPMALMIO OHOJOTMYECKOTO COACPKAHUSA, BKIIOYAIONIYIO
NICEB/IOHAYYHbIE 3HAHWS M3 pa3IMYHBIX HMCTOYHUKOB (CpeAcTBa MaccoBOM HH(OpMaluM, Hay4HO-
HOIYJIIPHbIE MaTepUaIbI);

- UHTEPHPETUPOBATh ITUUECKUE ACIEKThl COBPEMEHHBIX HCCIIEIOBAHUNA B OMOJIOTUH, MEIHIIMHE,
OMOTEXHOJIOTHH,

- paccMaTpuBaTh TJIOOAIBHBIE KOJIOTMYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

- co3laBaTh COOCTBEHHBIC TNHUCHMEHHBIE W YCTHBIE COOOIIECHUS HAa OCHOBE OHOJIOTHYECKON
UH(POPMAINH U3 HECKOJIBKIX UCTOYHUKOB, TPAMOTHO HCIOJI30BATh MOHATHIHBIN anmapar OHOJIOTHH;

- TPUMEHSTH MOJYYCHHBIC 3HAHUS Ui OOBSCHEHHSI OMOJOTHYECKUX MPOILECCOB U SBICHUM, IS
NPUHATHUS IPAKTHYECKUX PEUICHUN B TIOBCETHEBHOMN XKHU3HU C IENIbI0 00ecTieueHust 6€30MacHOCTH CBOETO
3I0POBBS M 370POBbsI OKPYXAIOIIUX JIFOJEH, COOMIOCHHS 3I0pOBOr0 00pasa KMU3HU, HOPM I'PaMOTHOTO
MOBEJICHUS B OKPY>KAIOIIEH MTPUPOTHON cperie;

- TOHUMaHHE HEOOXOJUMOCTH UCIOJIB30BAHMS JOCTIKEHHH COBPEMEHHOW OuoOIoTHH U
OMOTEXHOJIOTUH JIJIs1 pAallMOHATIBHOTO PUPOIOTIOIE30BaAHUSI.

HCIOJIL30BAaTh MNPHOOpPEeTeHHbIe 3HAHUS W YMEHHUSI B MNPAKTHYECKOH /1eATeJTbHOCTH U
NOBCeIHEBHOM KHU3HHU AJI:

- IpuOOpETeHNEe OMbITa MPUMEHEHUS OCHOBHBIX METOJOB HAYYHOTO IO3HAHHSI, UCIOIb3yEeMbIX B
Ouooruu: HaOJIIOICHUS M OTIMCAHUS )KUBBIX CUCTEM, MIPOIIECCOB U SIBJICHUN;

- OpraHM3alMH U MPOBEJICHHS OMOJOTMYECKOTO KCIIEPHUMEHTA, BBIABIIKCHUSI THUTIOTE3, BBISIBICHUS
3aBUCHUMOCTH MEXAYy HCCIEAYEeMbIMA BEIHMYMHAMH, OOBSCHEHHS TOJYYCHHBIX pPE3yJIbTaToOB U
(dbopMyTUpOBaHUS BHIBOJOB C HCIIOJIb30BAHUEM HAYYHBIX TOHATUHN, TEOPUN U 3aKOHOB;



4 Opl"al-lI/I33HI/IOHHO-MCTOI[I/I"I€CKI/IQ JAaHHbIC TUCHUIIINHBI

OO0111e€ KOINYECTBO YaCOB AUCIMILIMHBI COCTaBIIIET 72 yaca

KonmaectBo yacoB 1o yueOHOMY
Bun pabotsr IUIaHY
2 ceMecTp Bcero
Jlekiuu, ypoku 40 40
[IpakTUueckue 3aHsITUs 20 20
JlaGopaTopHbIe pabOTHI 4 4
IIpoMexyTouHas aTTecTalus 8 8
dopma TPOMEKYTOUHOM aTTeCTalluU KontposnsHas pabota

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

Ne HaumenoBanue
Coaep:xanue pasaea
paszjaeja paszjaeja
OcHoBHOe coiep:kaHue
1 KileTka — cTpYKTYpHO-GPYHKIIMOHAJILHASL € IUHUIIA )KUBOT'0
1.1 buonorus kax CoBpeMeHHBIE OTpaciu OuOoJOTHYecKuX 3HaHWK. CBs3p OWONIOTHH C
Hayka. O0mas JIPYTUMU HayKamu: OMoxummusi, Onousnka, OMOHMKA, TeHoreorpadus u
XapaKTepPUCTUKA np. Pons u Mecto OGuonornu B (OPMUPOBAHHH COBPEMEHHOW HAy4HOU
KU3ZHU KapTHHBI MUpA. YPOBHU OpraHu3alMu >KUBOM Martepuu. OOmas
XapaKTepUCTHUKA KU3HU, CBOMCTBA KUBBIX CUCTEM. XUMHUYECKHUI COCTaB
KJIETOK
1.2 CtpyKTypHO- Knerounas teopust (T. 1lIBann, M. llneiinen, P. Bupxos). OcHoBHbIE
(yHKIMOHAJIbHAS | TTOJIOKEHUSI COBPEMEHHOM KJIETOYHOW Teopuu. THIBI  KIETOYHOU
opraHu3auus OpraHu3alyu: NPOKAPUOTUYECKUNA U dyKapuOTHUYeCKUi. OHOKIETOUHbIE
KJIETOK U MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOEHHE NPOKAPUOTUUYECKON KIIETKH.
CrtpoeHue »yKapuOTHYECKOW KieTkH. Hekimerounsie (OpMBI KU3HU
(BUpycHI, bakTepuodarn)
1.3 CtpyKTypHO- XpomocomHass  Teopus 1. Moprana. CTpoeHHE  XPOMOCOM.
(GyHKIMOHAIBHBL | XPOMOCOMHBIH HA0Op KIIETOK, TOMOJOTMYHBIE W HETOMOJIOTHYHBIC
e axTopsl XpOMOCOMBI, TaIUIOMJIHBIA W JUIUIOWAHBIN Habop. HyxknenHoBwie
HacnencreeHnocty | kucnotel: JJHK, PHK naxoxxnenuwe B kierke, ux cTpoeHue W (PyHKITHH.
MatpuuHble TIpolecChl B KIETKE: peIiuKanus, OWOCHHTE3 Oelika,
penapanusi. 'eHeTruecKuil KOJI M €ro CBOMCTBa
14 OOMeH BelecTB [Tonsitne Metrabou3M. ACCUMWIISIIIUS U JUCCUMIISAILINAS — JBE CTOPOHBI
U TIpeBpanieHre MeTtabonu3ma. Turbl 0OMeHa BemecTB: aBTOTPOGHBIN U TeTepOoTPOPHBIH,
SHEPTUU B a’poOHBIE M aHadpoOHbIi. [lmactuueckmit oOmeH. DoTocuHTES.
KJIIETKE XEMOCHUHTE3
1.5 KusueHuniii Knetounslii 1uki, ero nepuojibl. MUTO3, €ro CTajiui U MPOUCXOJSIIUE
LUKJI KJIETKH. npoueccel. buonorunueckoe 3HaueHHe MuTO3a. MeHo3 M €ro CTaauH.
Muro3. Meiio3 IToBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuii cMmbicit
Meno3a
2 Crtpoenue u GyHKIHMHU OPraHU3Ma




Ne HaumenoBanue
Copep:xanne pa3aeia
pasaeJia pasaeJia
2.1 Crpoenue MHOrokneToYHble OpraHu3Mbl. B3auMOCBSI3b OpraHoB M CHCTEMBbI
opraHusma OpraHoB B MHOT'OKJIETOYHOM OpraHusMe. ['omeocra3 opraHuzMa M €ro
NOJI/IEP’KAHUE B ITPOLIECCE KUZHEAEATEIbHOCTH
2.2 ®opmbl ®opMbl pa3MHOKEHMS OpraHU3MOB. becrosioe U MojJoBoe pa3MHOKEHUE.
pa3MHOXKEHUS Buapr 6ecrionioro pasmuoxkenus. [lomoBoe pasmHoxeHue. ['amerorenes y
OpraHU3MOB *UBOTHBIX. CrniepmatoreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX KIETOK.
Ormio10TBOpEHNe
2.3 OnTtorenes WnauBuayanbHOEe pa3BUTHE OPraHU3MOB. DMOpPHOTEHE3 U €ro CTaJIHH.
pacTeHuit, [MoctamOpuonanbHblid epuoa. CTaguu MOCTIMOPHUOHATIBHOTO PA3BUTHUS
JKUBOTHBIX U y OKUBOTHBIX M 4enoBeka. [Ipsmoe u HempsMoe pa3BUTHE.
YyeJoBeKa buonornyeckoe crapenue u cmeptb. OHTOreHe3 pacTeHUun
2.4 3akoHomepHOCTH | OCHOBHBIE TOHSTHS TEHETHKH. 3aKOHOMEPHOCTH OOpa30BaHHUs TaMeT.
HaCJIeI0BaHUs 3akonsl . Menzens (MOHOTMOpUIHOE U TIOJIUTUOPUIHOE CKPEIIUBAHHE).
BzaumMoieiicTBuE reHOB
2.5 CuemieHHoe 3akonsl T. Moprana. CremieHHOE HacjeIOBAHHME T€HOB, HapylIEHUE
HacJie/I0BaHue cueruienust. HacnegoBanue npu3HAaKoB, CLEIUIEHHBIX € IOJIOM
MIPU3HAKOB
2.6 3akoHoMepHOCTH | I3MeHUYMBOCTH NMPU3HAKOB. BUbl N3MEHUNMBOCTH: HACJIEICTBEHHAS U
W3MEHUYUBOCTH HEHACJIeICTBEHHAsI. 3aKOH TOMOJIOTMYECKHX PSA0B B HACIEACTBEHHOM
n3MmenunBocty (H.M. BaBunos). MyrannonHas TeOpusi U3MEHUYHUBOCTH.
Buspl myTanmii 1 npuuMHbI UX BOZHUKHOBEHUs. Kapuotumn yenoseka.
Hacnencrsennsie 3a0oeBanus 4enoBeka. [ eHHbIE B XpOMOCOMHEBIE
0ose3Hu yenoBeka. bonesHu ¢ HacaeCTBEHHON
MPEIPaACIOIOKEHHOCTHIO. 3HAUEHHE METMIIMHCKON TeHETHKHU B
NPEIOTBPAILICHUH | JICUCHUU TeHeTHYECKUX 3a00JIeBaHUI YeIoBeKa
3 Teopus 3BoIOINHT
3.1 Hctopus [Tepsoie 3BOMIOIIMOHHBIC KOoHIenmu (OK.b. Jlamapk, XK.JI. Broddon).
ABOJIFOLIMOHHOTO OpomounonHas teopust Y. JlapBuna. CunTeTHUECKas: TEOPUS IBOJIIOLIUI
YUECHHS. U €€ OCHOBHbIe ImoyoxkeHuss. Mukpossomronud. [lomymanus kak
MuKkpo3BoOJIIOLIMST | JIEMEHTapHas €IMHUILA IBOJIIOLUHU. ['€HETMUECKHE OCHOBBI HBOJIIOLUU.
OnemeHTapHbie  (akTopbl dBoMIOIMU. EcTecTBeHHBI  0TOOpD —
HaNpaBJAIOUIMA (QakTop 3BoJOIUH. BumooOpa3zoBaHue Kak pe3yibTaT
MHUKPO3BOJIIOLIUI
3.2 Makpoapoinonusi. | Makpoa3posonusa. @opMbl U OCHOBHbIE HAIPaBIECHUS MaKpO3BOIIIOIUU
Bo3HukHOBeHME (A.H. CeseproB). Ilytm poctmkeHuss OHOJIOTMYECKOTO Tporpecca.
U pa3BUTHE Coxpanenue Ouopa3HooOpasuss Ha 3emsie. [HmoTe3pl W TEOpuU
KU3HU Ha 3emiie BO3HUKHOBEHMsI >XKM3HM Ha 3emie. llosBieHue mnepBbIX KIETOK M HX
3BOJIIOIUSL. IIpokapuotsl u 3YKapHUOTBHI. [Ipoucxoxienune
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX LIAPCTB
JYKapHoT
3.3 [Ipoucxoxnenue | AHTPONOJIOrUs — HayKa 0 yesnoBeke. CHCTEMAaTUYECKOE TOJIOKEHHE
YyeJoBeKa — yesnoBeka. CXOJACTBO U OTJIMYUS YEJIOBEKA C dKUBOTHBIMU. OCHOBHBIE
AHTPOIIOT€HE3 CTaJIMM aHTPOINOTreHe3a. DBOIIOLUSA COBPEMEHHOTO YEIOBEKa.

YenoBeueckue pacbl U UX CAUHCTBO. BpeMSI U IYTHU pacCCCIICHUA
YCJIOBCKA I10 IITIaHCTC. HpI/ICHOCOGHGHHOCTB YCJIOBCKA K pa3HbIM
YCIIOBUAM CPCIbl




Ne HaumenoBanue
Copep:xanne pa3aeia
pa3jaena pa3jaena

4 IKoJIorus

4.1 DKOJIOTHYECKUE Cpenpl  oOuTaHusT  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3JyIIHAs,
(bakTOphl U cpefibl | MOYBEHHAs, BHYTpUOpraHU3MeHHas1. DU3NKO-XUMHUECKHe 0COOEHHOCTH
KU3HU cpen obutaHusi opraHu3moB. lIpucrnoco6ieHust opraHu3MOB K JKM3HH B

pasubix cpenax. [lonsTue skonoruueckoro ¢akropa. Knaccuduxarms
skosorudeckux ¢akropos. [IpaBuno muammyma 1O. JIubuxa. 3akon
tosnepantHoctu B. lllendopma

4.2 [omynsitms, DKoJjoruyeckass XapakTepUCTHKa BUAA M TOMYJSIUU. JKOJIOTHYECKas
co0O0IIeCTBa, HUIIA BUJA. DKOJOTHUYECKUE XapaKTepucTHKU nomymsinuu. CoolmiecTBa
IKOCHUCTEMBI U SKOCHCTEMBI. bruoteHnos u ero crpykrypa. CBsi3u MEXy OpraHu3MaMu

B OumoreHo3e. CTpYyKTypHBbIE KOMITOHEHTHI KOCHUCTEMBI: MPOYLEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BemiecTB W TOTOK JHEPrUH B
skocucreme. Tpodudeckne ypoBHU

4.3 buocdepa - buocepa — xmBast oGosiouka 3emun. Pa3BuTue mnpencraBieHUN O
riobaapHast ouochepe B Tpymax B.M. Bepnanckoro. Obnactu Ouocheps u ee
IKOJIOTUYECKAst KoMroHeHTHl. JKuBoe BemiecTBO Owocdhepsl W ero  (QyHKIHUU.
cucreMa 3aKkOHOMEpHOCTH cymiecTBOBaHUsl Onocdepbl. OcodeHHocTn Ouocheps

KaK TJ00albHOM 3KocucTeMbl. JIMHaMHUYecKoe paBHOBecHE B Ouocdepe.
KpyroBopoTel BemectB M OHOT€OXMMHYECKHE LHUKIBL [ 100anpHbIe
9KOJIOTHYECKHUE NMPOOIEMbl COBPEMEHHOCTH

4.4 Biusuue AHTpOTIOTeHHBIE BO3JIEHCTBUSI Ha Ounocdepy. 3arps3HeHUs KakK BH]
AHTPOTIOT €HHBIX AQHTPOIIOT€HHOTO  BO3/ACUCTBUSA. AHTpPONOreHHbIE BO3ACUCTBUS Ha
¢dakTopoB Ha atmocdepy. BozneiictBusa Ha runpocdepy. BozneiicTBust Ha murocdepy.
onochepy AHTpOTIOT€HHBIE BO3/ICHCTBUS Ha OMOTUYECKHE COOOIIIECTBA.

4.5 Brusinue 3mopoBee W ero cocrapistompe. DakTOphl, TMOJOXHUTEIBHO U
COLIMATBHO- OTPUIATEJIPHO  BIMSIONIME HA OpraHW3M 4YenoBeka. [IpoGimema
IKOJIOTUIECKUX TEXHOTEHHBIX BO3JCHCTBHIA Ha 3JOPOBBE YEIOBEKA (IJIEKTPOMArHUTHBIC
¢dakTopoB Ha nojsi, ObITOBas XWMHs, W3OBITOYHBIC IIYMBI, paguamus W T.IL).
3I0pPOBBE Ananrtanusi OpraHM3Ma dYeloBeKa K (PakTopam OKpYXKAloMIeW Cpelbl.
YeloBeKa [Mpuanuner  ¢GopMuUpOBaHUS  3A0POBBECOEPETAIONIETO  TMOBEJCHHS.

®uznueckass aKTUBHOCTb M 3/10pOBbE. DBHOXMMHYECKHE acCIEKThI
PaMOHAILHOTO MUTAHUS
S buogorust B AKu3HH
5.1 buorexnonoruu buorexHonorus kak Hayka W Tpou3BOJACTBO. OCHOBHBIE HANpaBlICHUS
B KU3HU KOKJOTO | COBpEeMEHHOW OunorexHomoruu. Metonsl OuotexHonorun. OOBEKTHI
OMOTEXHOJIOTUU. ODTHKAa OHOTEXHOJIOTHMYECKMX U  TI'eHETUYECKUX
skcrepuMeHToB. IlpaBuna mnoucka W aHanu3a OHOAKOJIOTMYECKON
UHpOpMAIMM U3 PA3IUYHBIX MCTOYHHUKOB (Hay4yHas U y4eOHO-HaydHas
JIUTepaTypa, CpeACcTBA MaccoBOW uHbopManuu, cetb MHTepHEeT H
Apyrue)

CornmanbHO- DTHUYECKHE aCTEKThl Pa3BUTUS OMOTEXHOJOTMHW W TPUMEHEHHE HX B

5.2 ATUYECKUE JKU3HU 4YEJIOBEKa, IMOMCK M aHalu3 HWHQOpMAIMH U3 Pa3IUYHBIX
ACTICKTHI UCTOYHMKOB (Hay4yHass © ydeOHO-Hay4dHas JUTepaTypa, CpelCcTBa
OMOTEXHOJIOTU I MaccoBoil mHpopmanmu, cetb VHTepHeT m apyrue) Kelicel Ha aHamm3

uHpopManu 00 ATUYECKUX AaCMeKTaX pPa3BUTUS OHOTEXHOJIOTHH (IO
rpynmnam)




5.2 CTpykTypa M CUMILINHBI

Paznensl nucuuiuingbl, U3ydyaeMmble B 1 cemecTpe

Ne KoanuectBo yacos
pas- HaumenoBanue pazzienos
Bceero | meknuum 113 JIP
Jena
1 Kierka — cTpyKTypHO-QpYHKIMOHAJIBHAS eIHHULA 16 10 4 2
KUBOT0Q
1.1 buonorus kak Hayka. OOmias XxapakTepucTHKa ) ’ i i
KHU3HH
1.2 CrpykTypHO-(DYHKIIMOHATIbHASI OpTaHU3AIHs] KIETOK 6 2 2 2
1.3 CrpykrypHO-(pyHKIIMOHATBHBIE (PaKTOPBI 4 ’ ’ i
HACJIEICTBEHHOCTHU
1.4 OOMeH BelIeCTB U MPEBpalleHIe YHEPTHH B KIIETKE 2 2 - -
1.5 ’KvzHeHHbIH LUK KJIeTKH. MuTo3. Meiio3 2 2 - -
2 Ctpoenue u GyHKIUN OPraHU3Ma 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€ HaceJOBaHHE MPU3HAKOB 4 2 2 -
2.6 3aKOHOMEPHOCTH U3MEHYHBOCTH 4 2 2 -
3 Teopus 3BOJIIOIUA 6 6 - -
3.1 HcTopust 3BOMOLMOHHOTO y4eHUsl. MUKpPOIBOIIOLHS 2 2 - -
3.2 MakposBodtonrsi. Bo3SHUKHOBEHHE U pa3BUTHE ) > i i
KU3HU Ha 3emiie
3.3 | I[IpoucxoxaeHne Y€I0BEKA — AHTPOIIOTEHES 2 2 - -
4 IKO0JIOTUS 18 10 6 2
4.1 DKooruyeckue GaKTopsl U CPEIbl JKU3HU 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
JuddbepenmpoBaHHbIi 3a4eT
IIpomexyTouHasi aTTeCTALUS 8
Bcero 72 40 20 4
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5.3 [IpakTnyeckue 3aHATHSA

Ne
pazaena

Tema

Ko-Bo
4yacoB

1.2

Bupychsbie u 6akrepuanbabie 3a0oseBanus. OOIIMe MPUHIUIIBI HCTIOIb30BaHUS
JIEKapCTBEHHBIX BemecTB. OCOOCHHOCTH MPUMEHEHNUS aHTUOMOTHKOB.
[IpencraBiieHne yCTHBIX COOOIIEHUH C TIPE3EHTAIIUEH, TTOITOTOBICHHBIX 110
MePEeYHI0 HICTOYHHUKOB, PEKOMEH/I0BAaHHBIX NpernojaBaTeiemM

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 3aJ1a4 Ha OIIPCACIICHUC TUIIAa MYTAIlUU IIpHU I€peaavC HACICACTBCHHBIX
MNPU3HAKOB, COCTABJICHUC I'CHOTHIIMYCCKHUX 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

Keiicel Ha ananm3 nHGOpPMAIIUK 0 HAYYHBIX JOCTHKEHUSIX B 001aCTH
TeHETHYECKUX TEXHOJOTUH, KJICTOYHOU WHKEHEPHH, MUIIEBBIX OMOTEXHOJIOTHA.
3amura Keiica: npeAcTaBiICHUE PE3yIbTaTOB PELICHHS KEHCOB (BBICTYIUIEHHE C
npe3eHTaiyeii). B Tom gucie npodeccuoHanbHO-OPUCHTHPOBAHHOE
COJIepKaHNe MPAKTUYECKOTO 3aHITUS

5.2

DTUYECKHE aCIIEKThl Pa3BUTHsI OMOTEXHOJIOTHIA U IPUMEHEHHE UX B KU3HU
YeNoBeKa, MOUCK M aHaIu3 HH()OPMALIUU U3 PA3IMYHBIX UCTOYHUKOB (Hay4YHAast
1 y4yeOHO-Hay4dHas JIMTEpaTypa, CPEACTBa MACCOBOM MH(OpMaIINH, CETh
Wnrepner u apyrue)

Keiicel Ha ananmu3 uHpOpMaIuu 00 STHYECKUX aCTeKTaX Pa3BUTHSA
OMOTEXHOJIOTHH (TI0 TpyITam)

3ammura keiica: [IpencraBienne pe3ynbTaToB PEMICHHs KEHCOB (BBICTYIUICHUE C
npe3eHTanuen)

Bcero

20
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5.4 JlaGopaTopHble 3aHATHSI

Ne Ko.-Bo
Tema
pasaena 4acoB

CrtpoeHue KIeTKU (pacTeHHS, )KUBOTHBIC, TPUOBI) U KJICTOYHBIE BKIIFOUCHUS
(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 aJaNTallid OpraHU3Ma 4YeJlOBeKa K
HU3KHM U BBICOKHM TeMIIepaTypaM u OObSICHEHUE MOyYEeHHBIX PE3YyIbTaTOB U
dbopmynupoBaHHEe BBIBOJOB (TIMCBMEHHO) C HCHOJB30BAaHHUEM HAYYHBIX
TOHSITUNA, TEOPUM U 3aKOHOB

Bcero 4
51 Vuenne B.U. Bepnaackoro o Owuocdhepe U KpyroBopoTe BaKHEHIINX )
] OMOTEHHBIX JIIEMEHTOB
[TocneacTBus NeSITENFHOCTH YEIOBEKA B OKPYKAIOIIEH cpefie
5.2 Coznanue npe3eHTanui 0 JOCTHKEHUSIX OMOTEXHOIOTHIA 5
Bcero 35

6 YueOHO-MeTOAUYeCKOE o0ecTieYeHHe TUCIUIIHHbI

6.1 Pexomenayemas aurepatrypa

6.1.1 OcHoBHasi TUTEpPaTypa

buonorus : y4yeOHMK ¥ TPaKTUKyM sl CpeAaHero mnpodeccuoHaabHOro oOpa3oBaHus /
B. H. fpeirun [u ap.] ; nox penakuend B. H. Apeirnna. — 2-e uzn. — Mocksa : UzaatenscTBo FOpaiit,
2023. — 378 c. — (IIpodeccuonanpHoe o6OpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr
aneKTpoHHkIi // O0pasoBaTenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511618

6.1.2 JlonotHUTEIbHAS JINTEPATYpPa

Jlarmunikas, T.B. buosorms. Tectwl : ydeOHOE mocoOue i CpeaHero NpodecCHOHATBLHOTO
obpaszoBanus /  T. B. Jlanunkas. —  Mocksa : MznatenwctBo  [Opaiir, 2023. — 40c. —
(ITpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-14157-3. — Teker : dneKTpoHHBIA //
O6pazoatenbHas matdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/519715

6.1.3 Ilepuoauyeckne u3TaHus
Bectauk MocKOBCKOTO YHUBEPCHUTETA. Cepus 16. buonorus
https://biblioclub.ru/index.php?page=journal _red&jid=613511



6.1.4 UntepHeT-pecypchbl
OBbC «YHuBepcuteTckas OnbInoTeKa OHJIanH»
OBbC m3narenbctBa «JlaHb»

OBbC «PykoHT»

ObC uznarensctBa "HOpaitt"

12

6.2 IIporpamMHoe oGecneyeHue, npodeccHoHANIBHBIE 0a3bl JaHHBIX U HH(OPMAIMOHHBIE
CIpaBOYHbIE CHCTEMbI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOT Ui

Tun nporpaMmMHOTO

HaumenoBanue Cxema TUIeH3UPOBaHHS, PEKUM JIOCTyIIa
o0ecrieueHus
PEJI OC O6pazoBarenbHas aunieH3us ot 11.07.2022 r. Ha 3
OleDAIOHHAL CHETEMA «CraniapTHas» rona st 240 pabodnux MECT B paMKax COTJIAIICHUS O
patt 1u1st Pabounx corpynauydectBe ¢ OO0 «Pex Codr» Ne 305/06-22V
CTaHIINH or 28.06.2022 .
AnpTepHaTUBHAS
peanuzanus cpesl CBoGomoe IO,
ucronHerms mporpamu | WINE https://wiki.winehq.org/Licensin
Microsoft Windows s ps: ' 4018 &
OC Ha 6a3e sigpa Linux
. . . Csobognoe I10,
Otpucriii naxer LibreOffice https://libreoffice.org/download/license/
. Csobognoe I10,
Chromium )
https://www.chromium.org/Home/
WuTepuer-Opaysep
Sinexe. Epavse becrutathoe I10,
FIGKC-bpaysep https://yandex.ru/legal/browser_agreement/
Csob6oanoe I10,
Menuanponrpsisatente | VLC https://www.videolan.org/legal.html
Nudopmarnmonno- Koncynbrant Kommnekt myist 00pa3oBaTeNbHBIX YUPEKICHHUH 110
MpaBoBasi cucTeMa ILroc noroBopy Ne 337/12 ot 04.10.2012 r., ceteBoil goctyn

7 MaTtepuajbHO-TeXHHYecKoe o0ecriedeHne JUCHMIIMHBI

KabuneT 6e30macHOCTH JKU3HEAEATEIHLHOCTH.

AynurtopHasi 0cka, yueOHas MeOenb (CTOJbl YUEHHYECKHE, CTYJbsl YUYEHUYECKHE), HArJsiIHbIC
nocobus. MynpruMeuitHoe o0opyaoBanue (HOyTOYK, MPOEKTOP MEPEHOCHOM, SKpaH MEePEeHOCHO)

[Tomemenue At caMOCTOSATENLHOM padOTHI OOyUarOMXCsl. AyIuTOpHas JOcKa, yueOHas MeOelnb
(CTOJIBI YYCHUYECKHE, CTYIIbsI YYCHUYECKHE).

MynbsTUMenuitHOe 00OpyaoBaHHE (MIPOEKTOP, PKpaH, HOYTOYK C BBIXOJAOM B ceTh VHTEpHET),
o0ecrnieunBarolee TOCTYN B AJICKTPOHHYIO HHPOPMAIIHOHHO-00pa30BaTEIbHYIO CPEly HHCTUTYTA.



JUCT
corjiacoBanus padoyeii nporpamMmsl

CnemmansaocTh: 13.02.11 TexHuueckas 3KcnayaTaiys 1 00CIyKHBaHUE SIIEKTPAYECKOro 1

(S OMEeXaHHYeCKOro 000 OBaHHKI (110 OTpac/iaM
IIudp 1 HauMeHOBAHHE

Juctunnuna: OY /1. 13 buosorus

®opwma obyueHus: ouHas
(o4Hasg, 0MHO-3304HAN, 3204HAS)

PEKOMEHJIOBAHA Ha 3acelanuy IpeAMETHO-LIMKIOBOH KOMUCCHH

npotokon Ne 6 ot «01» despansa 2023 r.

OTBETCTBEHHBIN MCIIOIHUTEND, JEKaH W
dakynsrera cpeauero npodeccoHaiLHOro 06pazoBaHms T.C. Kamaena
HaHMeHOoBaHHe (akynbTeTa NOJMACE paciHdpoBKa NOANHCH
Hcnonnurens
KaHJI. NeJl. HayK, TpernojiaBareiib @ = O.B. Nanuneuko
JOAKHOCTE NoanHcE pﬂ.Cl.l.[H[l)pOBi(a MOANHCH
COT'JIACOBAHO:
3apenyromuii Gubnuorexoit M / M.B. Kampunanoea
NOANHCE f paciHdpoBKa NOANHCH

[Ipeacenarens npeaMeTHO-UMKIOBOM KOMUCCHH

%M—— H.A. CocHuna

HaHMCHOBAHHE NOANHCH pacmm{]pom(a TOANHCH
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( M.B. Canpsikun
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