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1 lean u 3agaun

lenbto mporpammbl sBiisieTCs (OPMUPOBAHUE Y CTYJAEHTOB IPEICTaBICHUS O CTPYKTYpPHO-
(YHKIMOHAIBHOM OpraHM3alliM JKUBBIX CHUCTEM pPA3HOIO paHra Kak OCHOBBI NPHUHSATUS pEIICHUN B
OTHOILIEHUU 0OBEKTOB )KMBOM MPUPOBI U B IPOU3BOJCTBEHHBIX CUTYALUSIX.

3anauu:

1) chpopmupoBaTh MIOHUMAHKUE CTPOCHUS, MHOTOOOpa3usi U OCOOCHHOCTEHN KUBBIX CUCTEM Pa3HOTO
YPOBHSl OpraHu3allid, 3aKOHOMEPHOCTEW IPOTEKaHUs OMOJIOTMYECKUX IPOLECCOB U SIBICHUM B
OKpy>Karolllel cpejie, UEJOCTHOM HayyHOM KapTHHBI MHpA, B3aWMOCBSI3M M B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS ONPEICNATH >KUBBIE OOBEKTHI B MPHUPOJE; MPOBOAUTH HAONIOJICHUS 32
DKOCHCTEMaMH JJIsl BBISIBICHUS €CTECTBEHHBIX W AHTPOINOTCHHBIX W3MEHEHWH, HMHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH,

3) chopMupOBaTH HAaBBIKM MPOBEACHHS NPOCTEUIIMX OHOJOTHYECKUX HKCIEPUMEHTAIBHBIX
UCCIIEZIOBAHUH C COOIIOICHUEM MPaBHII 0€30MaCHOT0 00palIeHHs ¢ 00BEKTaMH U 000pyI0BaHHEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BaTh WH(GOPMAIUIO OMOJOTHYECKOTO XapakTepa U3 Pas3IddHbIX
UCTOYHUKOB;

5) copmupoBaTh YMEHHS IIPOTHO3UPOBATH MOCIEICTBHUS CBOEH JIEATENBHOCTU MO OTHOLIEHUIO K
OKpYJKarolen cpene, COOCTBEHHOMY 370pOBBIO; OOOCHOBBIBATH W COONMIOAATH MEPhI MPOGUIAKTUKH
3a00J1eBaHUI.

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

2 Mecto qucuumiimHbl B cTpykrype IHIICC3
VYyeOnas nucruruimHa «buonorus» u3ydaercs B 0011e00pa3oBaTEIbHOM IUKIIE YYEOHOTO TUIaHa.

3 Tp660B3HI/Iﬂ K pe3yjgbTaTaM 0CBOCHUSA COACPKAaHUA TUCHUIIMHBI

[Iponiecc n3yueHUs] AUCUMUIUIMHBI HAMPaBJICH HA (DOPMUPOBAHUE DIIEMEHTOB CIEAYIOMIMX OOIIHX
komrereHi B coorBeTcTBHM ¢ @I'OC CIIO cnienmanbHOCTEH TaHHOTO TTPOdHIIS:

OK 01. Beibupats ciocoObl perieHus 3a7a4 NpogeCCHOHANBHOMN 1S TEIIbHOCTH TPUMEHUTEIIBHO K
pa3IMYHBIM KOHTEKCTAM.

OK 02. Ucnonp3oBaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAJIW3Aa U UHTEPIpeTalin HHPOPMaIIUH,
U MH(OPMALIMOHHbBIE TEXHOJIOTUH IS BHIIOJHEHUS 3a/1a4 TPO()EeCCHOHATBHON AeATEIbHOCTH.

OK 07. ConeiicTBOBaTh COXPAHEHHIO OKpPYXKAIOLIEH Cpebl, pecypcocOepekeHUI0, MPUMEHSTh
3HaHUS 00 M3MEHEHWH KJIMMaTa, MPHUHIMIBI OSPexIIMBOTO MPOU3BOACTBA, F(H(PEKTUBHO NEHCTBOBATH B
Ype3BBIYAMHBIX CUTYAIUAX.

B pe3yabTaTe 0cBOeHHS TMCHMILIMHBI 00YYAKOIIUICS T10JIZKEeH:

3HATBH/TIOHUMATh:

- 0 MECTE M poJiid OMOJIOTUH B CHCTEME HAyYHOTO 3HAHUS;

- (PyHKITMOHAJILHOM TPAaMOTHOCTH YEJIOBEKa /IS PEIICHUS )KU3HEHHBIX TIPO0IIeM;

YMerThb:

- packpwiBaTh COJEp>KaHHWE OCHOBOIOJIATAIONIMX OMOJOTUYECKUX TEPMUHOB U TIOHATHUN: KU3Hb,
KJIETKa, TKaHb, OpPraH, OpPTaHW3M, BHUJ, TOIMYJSIHI, dKOCHUCTeMa, OuoreHo3, Oumochepa; Meradoym3m
(oOMeH BelIecTB U MpeBpaIieHne SHEPTHH ), TOMe0CTa3 (caMoperyJsius), OnocuHTe3 Oeska, CTPyKTypHas



OpraHu3aius >KUBBIX CHCTEM, JUCKPETHOCTh, CaMOPETYJISAIHS, CaMOBOCIPOM3BENEHUE (PETPOMYKIIHS),
HACJIeICTBEHHOCTh, I3MEHYNBOCTh, JHEPTO3aBUCUMOCTbD, POCT U Pa3BUTHE, YPOBHEBAS OpPTraHU3AIINS;

- pacKphIBaTh COJIEP>KaHNE OCHOBOIIOIATAIONINX OUOIOrMYECKUX TEOPUd U THIIOTE3:

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

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

- BBIJIEJISITH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U SYKAPHOT; OJHOKIETOUHBIX
¥ MHOTOKJIETOYHBIX OpPTraHU3MOB, BUJIOB, OMOTEOIIEHO30B M SKOCHCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHa
BEIIECTB U MPEBpAIICHUS YHEPTUU B KIIETKE, (HOTOCUHTE3a, MJIACTUYECKOTO M SHEPTeTUYECKOro 0OMEHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OTIOJI0TBOPEHHUS, PA3BUTHSI U PA3MHOKEHUS, HHIUBHIYaTbHOTO
pa3BUTHs opraHu3Ma (OHTOTeHe3a), O0pBOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOTO 0TOODA,
BUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIMSHUS KOMIIOHEHTOB
9KOCHCTEM, aHTPOTIOTEHHBIX U3MEHEHHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOpPOTA BEIIECTB U
npeBpalleHue SHepruu B Ouocdepe;

- pemiaTh OMOJIOTHYECKHE 3a7a49i, COCTABIIATh T€HOTUITMYECKUE CXEMBI CKPEIIUBAHUS JTsI PA3HBIX
TUIIOB HACJIEIOBAHUS MTPU3HAKOB Y OPraHU3MOB, COCTABIISITh CXEMbI TIEPEHOCA BEIIECTB U DHEPTUU B
9KOCHCTeMaX (IEMH MTUTAaHUS, TUIIECBEIC CETH);

- KPUTHYECKH OIIEHWBAaTh MH(POPMAIMIO OHOJIOTHYECKOTO COJAEpPKAHUS, BKIIOUYAOIIYIO
MICEBJIOHAYYHBbIC 3HAHUS W3 Pa3JIMYHBIX HMCTOYHHKOB (CpeICTBa MAacCOBOM HHQOpMaIMU, HAy4YHO-
MOMYJISIPHBIE MaTEPUAIIBI);

- UHTEPIPETUPOBATHh ITHUECKHE ACTIEKThI COBPEMEHHBIX HCCJIEIOBAHUM B OHMOJIOTMH, MEIUIIMHE,
OMOTEXHOJIOTHH,

- paccMaTpuBaTh TJIOOAIBHBIE KOJIOTMYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHONIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

- co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOTHMYECKOM
nHGOpPMAITNH U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIL30BATh MOHSATUHHBIN ammapaT OMOJI0THH;

- TMPUMEHSTH MOJIYYCHHBIC 3HAHUS ISl OOBSICHEHUSI OMOJIOTHYECKUX MPOIECCOB U SBIICHUMU, IS
MPUHATHS MIPAKTUYECKUX PEIICHUN B TTOBCEAHEBHOM KM3HU C 1IEIIBI0 00ecriedeH s 0e30IacHOCTH CBOETO
3I0POBbsI M 3JI0POBBSI OKPYKAIOIINUX JFOACH, COONIOACHHS 37J0pOBOr0 o0pas3a KU3HHU, HOPM IPaMOTHOTO
MOBEJICHUS B OKPY>KAIOIICH MTPUPOIHON cperie;

- TIOHMMaHWEe HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTWKEHUH COBPEMEHHOW OHOJIOTHH U
OMOTEXHOJIOTHUH JUIsl pallMOHAIBHOTO TPUPOIOTIOIH30BaAHUS.

HCIOJIL30BAaTh NPHOOpPEeTeHHbIe 3HAHUS W YMEHHUSI B MPAKTHYECKOH /1eATeJIbHOCTH U
NOBCeIHEBHOM KU3HHU 1JI:

- IpuOOpETeHNEe OMbITa MPUMEHEHUS OCHOBHBIX METOJOB HAYYHOTO IO3HAHHSI, UCIOIb3yEeMBIX B
OMOJIOTHH: HAOTFOCHHS M OITUCAHUS )KMUBBIX CUCTEM, IMPOIICCCOB M SIBJICHUI;

- OpraHu3alMHi W TPOBEICHUS OMOJOTHYCCKOTO IKCIEPUMEHTA, BBIABW)KCHHS THUIIOTE3, BBISBICHHUS
3aBUCHUMOCTH MEXKAY HCCIEAYEeMbIMA BEIHMYMHAMH, OOBSCHEHHS TOJYYCHHBIX pPE3yJIbTaToOB U
(dbopMyTUpOBaHUS BHIBOJOB C HCIIOJIb30BAHUEM HAYYHBIX OHATUHN, TEOPUN U 3aKOHOB;



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

OO0111e€ KOINMYECTBO YaCOB AUCIMILIMHBI COCTABIIIET 72 yaca

KosmmuecTBO 4acoB 110 y4eOHOMY IJIAHY
Buja pa6otsi
2 cemecTp Bcero
Jlekuuu, ypoku 40 40
[IpakTHyeckue 3aHATHUS 20 20
JlaGopaTopHbIe padOThI 4 4
[TpomexyTouHasi aTTeCTaIus 8 8
dopma NPOMEKYTOUHOM aTTeCTallUuU KontposnsHas pabota

S Conep:kaHue H CTPYKTYpa JMCHUILIAHBI

5.1 Coaep:kaHue pa3aejioB AMCHUTIIHHBI

No HaumenoBanue
Coaeprxanue pasziena
pa3jaena pasjiena
OcHOBHOe cofiepKaHue
1 KiieTka — cTPYKTYPHO-(pYHKIMOHAJIbHAS e IMHULIA 5KUBOT'0
1.1 buonorus xak CoBpeMeHHbIE OTpaciu OHOJOTHYeCKUX 3HaHWU. CBs3b OHOJIOTUU C
Hayka. O0mas JIPYrUMU HayKaMu: Onoxumusi, onodusnka, OuoHuka, renoreorpadus u
XapaKTepUCTUKA ap. Ponb u mecto Guosnoruu B GOPMUPOBAHUH COBPEMEHHOW Hay4HOM
KU3ZHU KapTHUHBI MHUpA. YPOBHHM OpraHu3anuu kuBoi wmarepun. OOmias
XapaKTepUCTHUKA )KM3HU, CBOMCTBA )KUBBIX CUCTEM. XUMUYECKUN COCTAB
KJIETOK
1.2 CtpyKTypHO- Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos). OcHoBHBIE
byHKITMOHAIbHAS MOJIOKEHUSI COBPEMEHHOW KJIETOYHOW TEeOpuU. THIBl KIETOYHOU
OpraHu3anus OpraHu3alUuU: NPOKAPHUOTUYECKHMA U 9YKapUOTUYECKHUH.
KJIETOK OAHOKJIETOYHbIE M MHOTOKJIETOYHble  opraHu3mbl.  CTpoeHue
MPOKApUOTHYECKOW KJIeTKH. CTpoeHHue 3YKapUOTHUECKOW KIIETKHU.
Heknerounsie hopmbl )kU3HU (BUPYCHI, OakTepuodaru)
1.3 CtpyKTypHO- XpomocomHasi  Teopusi T. Moprana. CTpoeHue  XpOMOCOM.
(YHKIIMOHAIEHBI XpOMOCOMHBI HA0Op KIETOK, TOMOJIOTUYHBIE M HETOMOJIOTHYHEIC
e axTopsl XPOMOCOMBI, TaIUIOMIHBIA ¥ JUIUIONIHBI Habop. HykienHoBbIE
HacneactBenHoctu | kucnotel: JJHK, PHK HaxoxneHue B KiieTke, MX CTPOCHUE U (YHKIIHH.
MatpuyHble TpoIecChl B KJIETKE: peIulMKanus, OHOCHHTe3 Oenka,
penapanus. ['eHeTHYeCKnui KOl M €ro CBOMCTBA
1.4 OOmMeH BeniecTB [TonsiTue MeTaboMU3M. ACCUMWIALNS ¥ JUCCUMUIISIIIAS — JBE CTOPOHBI
U TIpeBpalIeHIE metabomm3ma.  Tumel  oOMeHa  BEIIECTB:  aBTOTPOHBIA |
SHEpPIUHU B rerepoTpodHbIA, a’poOHBIA W aHadpoOHBIA. [lmacTuyeckuit OOMeEH.
KJIETKE PoTocuHTE3. XEMOCUHTES
1.5 KusHeHHbIN Knerounslii uki, ero nepuoapl. MUTO3, €ro CTaAuU U NPOUCXOJISALINE
LUKJT KJIETKU. npouecchl. buonornyeckoe 3HaueHue mMuro3za. Meio3 u ero craauu.
Muro3. Meito3 [ToBenenue xpomocom B wMmeno3ze. Kpoccunrosep. buonorunueckuit
CMBICJI MeH03a
2 Ctpoenue u GyHKIHMU OPraHU3Ma




Ne HaumenoBanue
Coaeprxanue pasiena
pa3jaena pasjiena
2.1 Crpoenue MHOrokJeToUHble OpraHu3Mbl. B3auMOCBS3b OpPraHOB W CUCTEMBbI
OpraHusmMa OpraHoOB B MHOTOKJIETOYHOM OpraHusme. l'omeocTta3 opraHu3ma U €ro
1oJiIepKaHKue B POILECCe KU3HEAEATEIbHOCTH
2.2 ®opmbl ®opmbl  pa3MHOXEHHMs  opraHu3moB. becrionoe U  moJjoBoe
Pa3MHOKEHUs pa3MHOkeHue.  Buapr  Oecmosoro  pasMHoxkeHus.  IlomoBoe
OpraHu3MOB pa3MHokeHue. ['ameroreHe3 y >KMBOTHbIX. CriepMaTOreHe3 U OOreHes.
Ctpoenune mojoBbIX KJIeTOK. Omio10TBOpEHHE
2.3 OnTtorenes WnauBuayanbHoe pa3BUTHE OPraHU3MOB. DOMOpPUOTEHE3 U €ro CTaJuu.
pacTeHuit, [MoctamOpuonaneHbIi iepuoa. CTaguu NOCTIMOPUOHAIBHOTO PA3BUTHS
KUBOTHBIX H y OKUBOTHBIX M 4enoBeka. I[IpsimMoe u HempsMoe pa3BUTHE.
YyeJoBeKa buonornyeckoe crapenue u cmeptb. OHTOT€HE3 pacTeHU
2.4 3aKOHOMEPHOCTH OCHOBHBIE TIOHSITUSI TEHETUKU. 3aKOHOMEPHOCTU 00pa3oBaHMs TaMeET.
HacJIeI0BaHUs 3akonbl I.  Mengens  (MOHOTHOpPHIHOE H  TMOJUTHOPHUIHOE
ckpemBanue). BzaumoeiicTBue reHoB
2.5 CuemieHHoe 3akonsl T. Moprana. CuenjieHHOe HaclieJOBaHUE T'€HOB, HApyIICHHE
HacJie/I0BaHue cueruieHus. HacnenoBanue npu3HaKoB, CLEIIEHHBIX € TOJIOM
NPU3HAKOB
2.6 3aKOHOMEPHOCTH M3meHunBOCTh NpU3HAKOB. BUabl N3MEHUNBOCTHU: HACIIEICTBEHHAS U
M3MEHUYUBOCTH HEHACJIeICTBEHHAsl. 3aKOH TOMOJIOTMYECKHX PSI0B B HACJIEACTBEHHOM
n3menunBocty (H.M. BaBunos). MyrannoHHas Teopus U3MEHUUBOCTH.
Buner MyTanuii ¥ mpuYMHbBI KX BOSHUKHOBEHUs. KapuoTum yenosexa.
HacnenctBennslie 3a0601eBanus 4esoBeka. [ eHHbIE 1 XPOMOCOMHBIE
00Je3HM yesnoBeka. bonesHu ¢ HacaenCTBEHHOU
MPENPACIOIOKEHHOCTHI0. 3HAUEHHE METUIIMHCKON TeHETUKH B
NPEIOTBPAICHUH | JICUCHUU TeHETHUECKUX 3a00JIeBaHUH YeI0BeKa
3 Teopus 3BoIOINHT
3.1 Hctopus [Tepsrie 3BomonmonHbie koHuenuuu (OK.b. Jlamapk, XX.JI. Broddon).
ABOJIFOLIMOHHOTO OpomounoHHas Tteopuss Y. JlapBuna. CuHTeTHYecKas TEOpHs
yUYEeHHUS. 3BOJIIOLIMU M €€ OCHOBHBIE NOJoXKeHUs. MukposBomouus. [lomynsuus
MuxkposBoroLus KaKk »SJIeMEHTapHass eAMHUIA OHBOJIOUMU. ['eHeTHuyecKkue OCHOBBI
SBOJTIOIUU. DJIeMEHTapHbIe (PaKTOPhI HIBOMIOIUHU. EcTecTBEHHBIN 0TOOD
— HampaBisitomuid - pakrtop 9Bomonuu. BumoobpazoBaHme  Kak
pe3yJIbTaT MUKPO3BOJIIOLUH
3.2 Makpo3BoJIIOIHSI. MakposBomonusa. @opMbl 1 OCHOBHBIE HAINPAaBJIECHUS] MaKpPO3BOJIIOLUU
BosnukHoBeHue (A.H. CeseprioB). Ilytu nocTmkeHuss OHOJOTHYECKOTO Iporpecca.
U pa3BUTHE Coxpanenue OuopasHooOpa3usi Ha 3emuie. [UNore3sl W TeOpHUH
KU3HU Ha 3emiie BO3HUKHOBEHMs *U3HU Ha 3emie. [losiBieHne mepBBIX KIETOK M UX
3BOJIIOIUSI. IIpokapuotsl u 3YKApUOTHI. [Ipoucxoxaenue
MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHMKHOBEHHE OCHOBHBIX LAPCTB
9yKapuoT
3.3 [Ipoucxoxnenue AHTpOMNoJ0rus — HayKa o yenoBeke. CucTeMaTnyecKoe MoJoKeHNue
YyeJoBeKa — yesoBeka. CXOJCTBO U OTJIMYUS YEJIOBEKa C )KUBOTHBIMH. OCHOBHBIE
AQHTPOIIOT€HE3 CTaJMH AHTPOTIOreHe3a. DBOJIOLHUS COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacbl 1 UX CAUHCTBO. BperI U IIyTH paCCCIICHUA
YCJOBCKA I10 IIJIaHCTC. HpI/ICHOCO6H€HHOCTB YCJIOBCKA K pa3HbBIM
YCJIOBUSIM CPCIbL




Ne HaumenoBanue
Coaeprxanue pasiena
pa3jaena pasjiena

4 IKoJIorus

4.1 DKOJIOTUYECKUE Cpenpl  oOWTaHMS  OpPraHM3MOB: BOJHAs, Ha3eMHO-BO3MYIIIHAs,
(dakTopsl U cpebl | MOYBEHHAs, BHyTpUOpPTraHu3MeHHas. Ou3nko-xuMuyeckue 0CoOEHHOCTH
KU3HU cpen oburanus opranu3MoB. [IpucnocoOiaeHus opraHu3MoB K )KH3HH B

pasubix cpenax. [lonstue skonornyeckoro daxrtopa. Kiaccudpukarus
skojiorudeckux ¢akropos. [IpaBuno munumyma 0. JluGuxa. 3akoH
tosnepantHoctH B. Illendopaa

4.2 [omynsiums, DKOJIOTHYeCcKasi XapaKTePUCTUKA BUJAA U TOMYJSIUH. DKOJIOTUYECKAs
cooO01IeCTBa, HUIIIA BUJA. DKOJIOTUYECKHE XapaKTepUCTUKH nomyssiiuu. CooliiecTBa
AKOCHUCTEMBI U DJKOcHUCTeMbl. buomeno3 wu ero crpykrypa. OCBsi3u MexIy

opranu3mMamu B OmorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI YKOCHUCTEMBI:
NPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemecTB U MoToK
sHepruu B skocucreMe. Tpodudeckue ypoBHU

4.3 buocdepa - buochepa — xuBas oOomouka 3emun. Pa3BuTue mpejacTaBlieHUN O
riobaapHast ouochepe B Tpymax B.M. Bepnanckoro. OGmactu Ouocdepsr u ee
IKOJIOTUYECKAst KoMIOHeHTHl. JKuBoe BemectBo Ouochepsl U ero  (QyHKIUH.
cucreMa 3aKOHOMEpHOCTH cyliecTBOBaHMs Orochepsl. OcobeHHocTH Ornochepsr

KaK T700anbHO# sKocucTeMbl. [lnHaMuyeckoe paBHOBecHe B Onocdepe.
KpyroBopotsl BemectB u OHOreoxuMudeckue IUKIbL. [ oGanbHBIE
9KOJIOTUYECKHE MPOOIEMbl COBPEMEHHOCTH

4.4 Biusuaue AHTpoOTIOTeHHBIE BO3/IEHCTBUA Ha Ouocdepy. 3arps3HeHus: Kak BUJ
AHTPOTIOT€HHBIX AQHTPOIIOI'€HHOTO  BO3JEHUCTBUS. AHTPONOTEHHbIE BO3JEHCTBUS Ha
¢dakTopoB Ha atmocdepy. BosneiictBus Ha ruapocdepy. BoznelictBus Ha mutochepy.
onochepy AHTpOTIOTeHHbIC BO3/ICHCTBUS Ha OMOTUYECKHE COOOIIIECTRA.

4.5 Brusinue 3mopoBee W ero cocrapistonie. DakToOpbl, TOJOKHUTEIBHO H
COLIMATBHO- OTPUIIATEIILHO BIMSIONIME HA OpraHM3M dejoBeka. [Ipobiema
IKOJIOTUIECKUX TEXHOTCHHBIX BO3/ICHCTBHI HA 3J0POBbE YEIOBEKA (IEKTPOMArHUTHEIC
¢dakTopoB Ha noJisi, OBITOBass XWUMUS, W30BITOUHBIC IIYMbI, paguanusg € T.IL).
3I0pPOBBE AnanTanusi opraHu3Ma 4eloBeKa K (akTopam OKpYKAIOLIEH cpeipl.
YeloBeKa [puanuner  GopMupoBaHUsS  310POBHECOEPETAIONIETO  MOBEICHUSI.

®uznyeckass aKTUBHOCTb M 3JI0pOBbE. DBHOXMMHMUYECKHE AaCIEKTHI
PaIMOHAIIBHOTO MUTAHUS
S buogorust B AKu3HH
5.1 buorexnonoruu buoTtexHonorus kKak Hayka U mpou3BojcTBO. OCHOBHBIEC HAINPABJICHUS
B KU3HU KaXKII0TO COBpPEMEHHOW OWOTeXHONOTHH. MeTonpl OMoTeXHOJOTHH. OOBEKTHI
OMOTEXHOJIOTUU. OTUKAa OUOTEXHOJOTMYECKUX M  TEeHETHYECKUX
skcriepuMeHToB. IlpaBuia mnoucka M aHanu3a OMOIKOJIOIMUYECKOM
uHGOpMAIMK U3 PA3IMYHBIX UCTOYHUKOB (Hay4Has U yd4eOHO-HaydHas
JUTEpaTypa, CpeiACcTBa MaccoBod uHMopmaimu, ceth WHTepHET u
Apyrue)

CornmanbHO- DTHUYECKHUE AaCTEKThl Pa3BUTHs OMOTEXHOJOTHH W TPUMEHEHHE HX B

5.2 ATUYECKUE aCTIEeKTHI | )KM3HH 4YEJIOBEKa, IMOUCK M aHaiuu3 HHpOpMamuu U3 pPa3IndHBIX
OMOTEXHOJIOTU I UCTOYHHKOB (Hay4yHas M y4eOHO-HAay4Has JHMTEpaTypa, CpeicTBa

mMaccoBoil uHpopmarmu, cetb UnTepuet u apyrue) Kelicel Ha aHanm3
uHpopMau 00 ITUYECKUX ACIEKTaX Pa3BUTHUA OHOTEXHOJIOTHH (IO
rpymnmnam)




5.2 CTpykTypa M CUMILINHBI

PaB,I[eJ'IBI JAUCIHUIIIIMHBI, U3Y44aCMBIC BO 2 CCMCCTPC

Ne KosinyecTBO yacos
pas- HaumenoBaHue pa3aesnos
Bcero | Jexknum 113 JIP
aena
1 Kierka — cTpyKTypHO-QpYHKIMOHAJIBHAS eIHHULA 16 10 4 )
KHUBOT0
1.1 buonorus kak Hayka. OOmias XxapakTepucTHKa ) ’ i i
KHU3HU
1.2 CtpykTypHO-()YHKITMOHAJIbHASI OpTaHU3AIIMS KJIETOK 6 2 2 2
1.3 CrpykrypHO-(pyHKIIMOHATBHBIE (hPaKTOPBI 4 ’ ) i
HACJICJICTBEHHOCTH
1.4 OOMeH BelIecTB U MpeBpalleHIe YHEPTHH B KIICTKE 2 2 - -
1.5 ’Kv3HeHHbIH LUK KJIeTKH. MuTo3. Meiio3 2 2 - -
2 Ctpoenue u GyHKIUN OPraHU3Ma 18 12 6 -
2.1 CtpoeHue opranuzma 2 2 - --
2.2 @DopMBI pa3MHOKEHHUS OPTaHU3MOB 2 2 - -
2.3 OHTOreHe3 pacTeHu, )KUBOTHBIX U YEJIOBEKA 2 2 -- -
24 3aKOHOMEPHOCTH HACJIEIOBAHUS 4 2 2 -
2.5 CueryieHHOE HaclieJOBaHKE MMPU3HAKOB 4 2 2 -
2.6 3aKOHOMEPHOCTH U3MEHUYMBOCTH 4 2 2 -
3 Teopus 3BoJIIOLMU 6 6 - -
3.1 Hctopusi 3BONOIMOHHOrO yueHusi. MUKpPO3BOIIOLHS 2 2 - -
3.2 MaxponsBostoniusi. Bo3HUKHOBEHHE U pa3BUTHE ) 5 i i
KU3HU Ha 3emiie
3.3 [IpoucxoxieHne yenoBeKka — aHTPOIOTEHE? 2 2 - -
4 IKoJIorus 18 10 6 2
4.1 Okostornueckue (pakTopsl U CPebl )KU3HU 2 2 - -
4.2 [Tonynsnus, cooOIecTBa, SKOCUCTEMBI 4 2 2 -
4.3 buocdepa — riiobanpHast SKOIOrHYecKas CucTeMa 2 2 - -
4.4 Brnustnre anTponoreHHbIX (hakTopoB Ha Onochepy 6 2 4 -
4.5 BrnustHue conmanbHO-IKOJIOTHYECKHX (PaKTOPOB HA 4 ) i )
3/I0pOBbE YEJIOBEKA
5 buoJiorus B :kM3HM 6 2 4 -
5.1 broTexHon0rNY B )XU3HU KAKIOTO 4 2 2 -
52 ConmanbHO-3TUYECKUE ACTIEKThl OMOTEXHOJIOT M ) i ) i
JuddepenmpoBaHHbIi 3a4eT
IIpome:xxyTouHasi aTTecTanus 8
Hroro: 72 40 20 4
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5.3 [IpakTnyeckue 3aHATHSA

Ne
pazaena

Tema

Ko-Bo
4yacoB

1.2

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

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 IT'CHOTHUIIMYCCKHUX CXEM CKPCIIUBAHUSA

4.2

TpO(l)I/I‘-IGCKI/Ie OCIIn U CCTH. OCHOBHEBIE TTOKa3aTeNIM SKOCUCTEMEBI. briomacca u
MMpOAYKIHSL. 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 POpPMY OTXO0JI0B, 00pa3yIOIIUXCs Ha pabodeM MecTe /
Ha JTarnax MPOU3BOJICTBA, CBSI3aHHBIC C ONPEICICHHON
npodeccueil/crnenuanbHOCThIO

5.1

Keiicel Ha anam3 nHGOpPMAIIUK 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
COJIepKaHNe MPAKTUYECKOTO 3aHITUS

5.2

DTUYECKHE aCIIEKThl Pa3BUTHsI OMOTEXHOJIOTHIA U IPUMEHEHHE UX B KU3HU
YeNoBeKa, MOUCK M aHaIu3 HH()OPMALIUY U3 PA3IMYHBIX UCTOYHUKOB (HAay4YHAast
1 y4yeOHO-Hay4YHas JIMTEpaTypa, CPeACTBa MACCOBOM MH(OpMAIINH, CETh
Wnrepner u apyrue)

Keiicpl Ha ananm3 nHpOpMaIuu 00 STHYECKUX aCTIEKTaX Pa3BUTHSA
OMOTEXHOJIOTHH (TI0 TpyITIam)

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

Hroro:

20
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5.4 JlaGopaTopHble 3aHATHSI

Ne Ko.-Bo
Tema
pasaena 4acoB

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

1.2 [ToaroroBka MUKpOIpENapaToB, HAOIIOAEHUE C TIOMOIILI0 MHKPOCKOTIA, 2
BBISIBJICHUE PA3NIUYUN MEX]y U3y4aeMbIMH 00beKTaMu, POpMyIHpOBaHHE
BBIBOJIOB

«YMcTBeHHass paboTOCIOCOOHOCTh». OBJIaJicHHe METOJAMH  OIPEACIICHUS
mokaszaTesieli YMCTBEHHOH pab0TOCIOCOOHOCTH, OOBSICHEHUE MOJIyUYEHHBIX
pe3yabTaToB U (POPMYITHPOBAHHE BBHIBOJOB (ITUCHBMEHHO) C HCIOJIH30BAHUEM
Hay4YHBIX ITOHATHHI, TEOPUN U 3aKOHOB

4.5 «Bnmusane abwotmyeckux (aKTOpOB Ha UeIOBeKa (HU3KHE W BBICOKHE 2
TeMIiepaTypsl)». M3ydyeHne MexaHW3MOB aJaNnTallid OpraHU3Ma 4YeJlIOBeKa K
HU3KHM M BBICOKHM TeMIIepaTypaM u OOBSICHEHUE MOyYEeHHBIX PE3yIbTaTOB U
¢dbopmynupoBaHHEe BBIBOJOB (TIMCBMEHHO) C HCHOJB30BAaHHEM HAYYHBIX
TIOHSITUN, TEOPUM U 3aKOHOB

Hroro: 4

6 YueOHO-MeTOAUYeCKOE o0ecTieYeHHe TUCIUIIHHbI
6.1 PexoMenayemas qutepaTypa

6.1.1 OcHoBHasi TUTEpPaTypa

1. buonorus: y4yeOHMK W MPAKTHKyM [UJIsl CpeaHero mnpodeccruoHanIbHOro 00pazoBaHus /
B. H. Speirun [u np.] ; nox penakmueit B. H. Speiruna. — 2-e uzn. — Mocksa : U3natensctBo FOpaiiT,
2024. — 378 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr
aneKTpoHHBIi // OOpa3oBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536659

6.1.2 JlonostHUTEIbHAS JINTEPATYpa

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

6.1.3 UnTepHeT pecypchbl
OBbC uznarenscta "HOpaitt"
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6.2 TlporpamMHoe oGecneyeHue, npodeccHoOHANIBHBbIE 0a3bl JaHHBIX U HMH(OPMAIMOHHBIE
CIpaBOYHbIE CHCTEMbI COBPEMEHHBIX HH(POPMAIIMOHHBIX T€XHOJIOT Ui

Tun nporpaMmmMHOro
o0ecreyeHusd

HanMmeHnoBanue

Cxema JTHII€eH3UPOBAHMS, PEKUM JI0CTYIa

OmnepalimoHHas cucTeMa

PEJ] OC
«CeptudunmpoBanHas»
(st paboOYMX CTAHIIHI)

OO6pazoBarenbHas aurieH3us oT 26.06.2025 r. Ha 3

roja st 250 pabounx MECT B paMKax COTJIAIICHHUS
o corpyaauuectBe ¢ OO0 «Pen Codr» Ne 305/06-
22V ot 28.06.2022 r.

AnbTepHaTUBHAsA
peanu3anus Cpeibl CroGooe IO
HCTIOIHEHHA [IPOTpaM WINE https://wiki.winehqg.org/Licensing
Microsoft Windows mi1s
OC na 6a3e sapa Linux
. . . Cso6oanoe I1O,
Odpucnniii naxer LibreOffice https://libreoffice.org/download/license/
Chromium Cso6Ooanoe I10,
https://www.chromium.org/Home/
Hurepuer-6paysep Becnnaraoe I1O
#lunexc.bpaysep https://yandex.ru/legal/browser agreement/
Cso0Ooanoe I10,
Menuanpourpeizares VLC https://www.videolan.org/legal.html
T — KommnekT s 00pa3oBaTenbHbIX YUPEKACHUH 110

IIpaBoBasd CUCTCMaA

Koncynprant ITmroc

noroopy Ne 337/12 ot 04.10.2012 r., ceTeBoit
TOCTYII

7 MarepuajibHO-TeXHHYECKOe o0ecrneyeHne U CIUIMINHBI

Kabuner Ouonorun. AyautopHas gocka, ydeOHass MeOenb (CTOJBI YYEHHYECKHE, CTYJIbs
y4EHHUYECKHeE), HarJsiiHble Tocobust. MynbTumeuitnoe 00opyoBanue (HOyTOyK, IPOEKTOp MEPEHOCHOMH,
9KpaH MEepeHOCHOH). MynbTUMeauiiHOe 000pyaoBaHHE (IIPOEKTOP, SKpaH, HOYTOYK C BBIXOJOM B CETh
WutepHer), obecneunBaroimiee JOCTYH B 3JEKTPOHHYIO MH(GOPMALMOHHO-00Pa30BaTENbHYIO CpELy

HWHCTUTYTA.
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