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1. 02 buoaorus

1. O6aacTh NpuMeHeHUsI MPOrPaMMBbI

Pabouast mporpamma aucuummuabl sBisiercs yacteio [MIICC3 no cnemmansHoctr CITO
36.02.01 Berepunapus ¢ MoaydeHHEM CpeaHero odmiero oopasoBanus B coorBeTcTBUU ¢ DI'OC
CpeIHero o0mero 0opa3oBaHusI.
2. Mecrto aucuuminnsl B crpykrype IHIICC3

Huctunmmaa I1/1.02 buonorus sBmsiercss npoHUIBHBIM y4eOHBIM TIPEAMETOM U3
00s13aTenbpHOI MPEIMETHOU oOiactu «EcTecTBenHEIE HAaYKH» u BXOIUT B
00111e00pa3oBaTeIbHBIN ITUKIL.
3. Henu u 32124 AMCHMUILIMHBI - TPEOOBAHUS K Pe3yJIbTATAM OCBOEHHS TUCIHUTLTUHBI

OcBoeHue coaepkaHusl JUCUMIUIMHBI ~ buonorus  olecneunBaeT  JOCTHIKEHHE
00y4aroIUMUCS CIEAYIOIINX PE3YIbTATOB:
JUYHOCHHBIX
—c(opMHpPOBAaHHOCTH YYBCTBA TOPIOCTH W YBOKEHUS K HCTOPHM U  JIOCTHIKCHUSM
OTEYECTBEHHONW OMOJIOTMYECKOW HayKH; MPEJCTaBICHUS O LIEJIOCTHON €CTeCTBEHHO-HAYYHOU
KapTUHE MUPA;
—TIOHUMAaHUE B3aMMOCBA3M W B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HAyK, WX BIUSHHUS Ha
OKPYKAIOIIYIO CPey, SKOHOMHYECKYIO, TEXHOJOTHIECCKYIO, COUAIBHYI0 U 3TUYCCKYIO chephl
JESITEIbHOCTH YEJIOBEKa,
—CMOCOOHOCTh HMCIOJIb30BaTh 3HAHHMS O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHUpA B
o0pa3oBaTenbHOI U podeccuoHaNbHON AeITeIbHOCTH; BOZMOXHOCTH HH(POPMAITMOHHON Cpeibl
JUTSE 00eCTIeYeHHS IIPOTYKTUBHOTO CaMO00Opa30BaHus;
— BJAJICHUE KYJIbTYpOHl MBIILICHUS, CIHOCOOHOCTh K OOOOIICHHIO, aHAINU3y, BOCIPHUSATHUIO
nH(opmaluu B 00J1aCTU €CTECTBEHHBIX HAYK, MIOCTAHOBKE IIEJIM U BBIOOPY MyTEH €€ JOCTUKEHUS
B IMpodecCuoHaIbHOM cepe;
—CIOCOOHOCTh PYKOBOJICTBOBAaTHCSI B CBOEH JIEATENHHOCTH COBPEMEHHBIMH TPUHIIUIIAMU
TOJICPAHTHOCTH, JUAJIOra W COTPYJHUYECTBA; TOTOBHOCTH K B3aUMOJIEHCTBUIO C KOJUIETaMH,
paboTe B KOJJIEKTHBE;
—TOTOBHOCTh HCIOJIB30BaTh OCHOBHBIE METOJIbI 3alIUTHl OT BO3MOXKHBIX IOCIEACTBUI aBapHii,
KatacTpo(, CTHXUHHBIX OCICTBUMH;
— oOnajaHue HaBBIKAMH O€30MacHOM paboThl BO BpeMs MPOEKTHO-HCCIEAOBATEIbCKON U
AKCIIEPUMEHTAIILHOMN JACSATEIIBHOCTH, TIPU UCIIOJIb30BAaHUH JIA0OPATOPHOTO 000PYAOBAHUS;
— CIIOCOOHOCTH UCTIONB30BATh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOHN JesITeNbHOCTH
Y TIOBCETHEBHOM XU3HU JIJIs1 COONTIOACHUS Mep TPO(DUIAKTUKYA OTPABICHHUM, BUPYCHBIX U APYTUX
3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK (KYPEHHUSI, ATKOTOJIN3MAa, HAPKOMAHUH);
-TPaBWJI TIOBEJICHUS B IPUPOJIHOM Cpelie;
—TOTOBHOCTh K OKa3aHMIO TIEPBOI MOMOIIH MPU TpaBMax, MPOCTYIAHBIX U IPYTUX 3a00JE€BaHUSX,
OTPABJICHUSIX TTUIIEBBIMU TTPOTYKTAMU;
MemanpeomMemHbix:
— OCO3HaHHME COIMAJIbHON 3HAYMMOCTH CBOed mpodeccuu/cnenuanbHOCTH, 00JIaanue
MOTHBAIIMEH K OCYIIECTBICHHUIO MPO(ecCHOHANBHOMN eATeNbHOCTH;
—TIOBBIIIICHUE WHTEJUICKTYaJIbHOTO YPOBHS B TPOIECCE W3Y4YEHUsS OMOJIOTMYECKUX SIBJIICHUIA,
BBIIAIOIINXCS JOCTHKEHUN OMOJIOTHH, BOIIECAIINX B OOIIEUETOBEYECKYIO KYIbTYPY; CIOKHBIX U
MPOTHBOPEUYUBBIX TYyTE€H pa3BUTHS COBPEMEHHBIX HAyYHBIX B3IJISJIOB, WJIEH, TEOPHH,
KOHIENIINI, TUMOTe3 (0 CYIIHOCTH U TPOUCXOXKJIEHUHU >KU3HM, YEJIOBEKa) B Xoie paboThl C
Pa3TUYHBIMH HCTOYHUKAMH HH(GOPMAIIHH;
—CIOCOOHOCTh OPTaHWU30BHIBATh COTPYAHHUYECTBO EIUHOMBIIUICHHUKOB, B TOM 4YHCIIE C
WCITOJIh30BAHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;
—CIOCOOHOCTh MMOHUMATh TMPUHIUIBI YCTOMYUBOCTH M MIPOIYKTHBHOCTHU JKUBOW MPHUPOJIBI, TyTH
€€ U3MEHEHHS I0]] BIUSHUEM aHTPOIIOTEHHBIX (PaKTOPOB, CITIOCOOHOCTh K CHCTEMHOMY aHAIIU3Y
I00ANBHBIX  DKOJIOTUYECKUX MpOoOJIeM, BOMPOCOB COCTOSIHUS OKpYXKaloImleld Cpeasl U
PaIMOHAIBPHOTO MCTIOIB30BAHMS TIPUPOJIHBIX PECYPCOB;



—yMeHHE 00OCHOBBIBATH MECTO U POJb OMOIIOTUYECKUX 3HAHHWNA B MPAKTHYECKON NEATEIHHOCTH
JOJIeH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI; OTIPEIEIATh )KUBbIE O0BEKTHI B IPUPOJIE;
-IIPOBOJIUTH HAOIOICHUS 32 SKOCUCTEMAMHU C IENbI0 UX OMUCAHUS W BBISBICHUS €CTECTBEHHBIX
Y aHTPOIIOT'CHHBIX U3MCHCHUA;

-HaXOJIUTh M aHAJTM3UPOBATH UH(POPMAITUIO O KUBBIX 00BEKTAX;

—CMOCOOHOCTh MPUMEHSTH OMOJOTHYECKHE U DKOJOTHYCCKUE 3HAHMS JIJIS aHAIM3a TTPUKIIAIHBIX
po0JIeM X035 UCTBEHHOM JESITEIbHOCTH;

—CIIOCOOHOCTE K CaMOCTOSITCIIBHOMY MIPOBEICHUIO HCCIIE0BaHUH, IMOCTAHOBKE
€CTECTBEHHOHAYYHOTO JKCIEPUMEHTa, HCIOJIb30BAaHUIO HH(DOPMAIMOHHBIX TEXHOJIOTHHA st
pEIICHUS HAyYHBIX U MPOPECCHOHAIBHBIX 33]1a4;

—CIIOCOOHOCTh K OIICHKE OJTHYECKHUX AaCIEKTOB HEKOTOPBIX WCCIEAOBaHWNA B 001acTu
OMOTEXHOJIOTHH (KJIOHMPOBAaHKE, UCKYCCTBEHHOE OTUIOJIOTBOPEHUE);

npeomemmuuvix:

—Cc(OPMHUPOBAHHOCTh TPEACTABICHUH O POJU U MECTe OHMOJOTUM B COBPEMEHHON Hay4YHOU
KapTUHE MUPA;

-IIOHUMaHUE POJIM OWOJIOTMH B (POPMHUPOBAHUU KPYro3opa M (PyHKIIMOHAIBHOW TPaMOTHOCTH
JUTSL pEIICHUS MPAKTUYECKUX 3a/1a4;

—BJIQJICHHEC OCHOBOIIOJIATAIOIIUMH TIOHATHSAMH W TPEJACTABICHUSMH O JXHBOW MpHUpoOJE, e
YPOBHEBOM  OpraHu3alMd ¥  JBOJIIOIMH; YBEPEHHOE  IOJB30BaHHE  OMOJOTUYECKOU
TEPMHUHOJIOTUENH U CUMBOJIUKOM;

—BJIaJICHEC OCHOBHBIMH METOJaMH HAyYHOT'O TO3HAHWS, MUCIIOIh3YEMBIMU MPH OHMOIIOTHUYECKUX
HCCJICIOBAHMAX JKMBBIX OOBEKTOB W DSKOCHCTEM: OIMCAHHMEM, H3MEpPEHUEM, IPOBEACHUEM
HaOII0ICHUH;

-BBISIBJICHUE M OLICHKA aHTPOIIOTCHHBIX U3MEHCHUH B IPUPO/IC;

—Cc(OPMHUPOBAHHOCTh YMEHUI OOBSCHATH PE3YJIHTATHl OMOJOTUYECKUX IKCIIEPUMEHTOB, PEIIaTh
3JIEMEHTapHbIC OMOJIOTMYECKHUE 3a1aUH;

—c(opMUpPOBAaHHOCTH COOCTBEHHOW TO3WIIMH IO OTHOIICHUIO K OHONOTHYecKOd wHpopmammw,
MOJTy4aeMOM M3 Pa3HbIX HCTOYHHMKOB, TTIOOATBHBIM SKOJIOTHUYECKUM MpoOiieMaM MU MYyTAM HX
petieHusl.

4. O0masi TpyA0eMKOCTh TMCIHHIIJIHHbI

MakcumanbHas yueOHas Harpy3ka ooyuaromerocsi 108 yacoB, B TOM 4ucIe:

o0s3aTenpHas ayquTopHas yueOHas Harpyska oOydatromerocs 72 qaca;

caMOCToOsITeNIbHast paboTa oOydarornierocs: 36 4acoB

®dopma arTecTanuu — dK3aMeH (yCTHBIH).

5. TemaTn4ecKuii IJIaH AU CHUILIHHBI

Paznen 1. Yuenmne o kjerke.

Tema 1.1 Xumuueckass opraHu3aius KJICTKUA. . HCOPraHUYECKUE BEIIECTBA KJIETKH U >KHBBIX
OpraHU3MOB.,

Tema 1.2 Xumuueckas opraHuzanus KiIeTkd. OpraHuyeckue BEIIECTBAa KIETKH M SKHBBIX
OpPraHU3MOB. YIJIEBO/IbI, JIUIN/IBI,

Tema 1.3 Xumuueckas opraHuzamus KieTku. OpraHuyeckue BEIIECTBAa KIETKH M IKUBBIX
opraHu3moB .benku.

Tema 1.4 Xwumuueckass opraHuzanus kieTku OpraHWYecKHe BEIIECTBA KIETKH W SKHBBIX
OpPraHMU3MOB. HYKJIEHHOBBIE KUCIIOTHI U UX POJIb B KJIETKE

Tema 1.5 Ctpoenue u GyHKIUHN KIETKH. DYKapHOTUYECKUE KIETKH

Tema 1.6 Ctpoenue u ¢yHKImH KietTku. [IpokapuoTnueckas KieTka

Tema 1.7 CpaBHHTENBbHASI XapaKTEPUCTHKA SYKAPUOTHIECKUX KIETOK

Tema 1.8 Bupycel kak HekierouHas (opma ku3HU. bopb0a ¢ BHPYCHBIMU 3a00JEBAHUSMU
(CTIUA u 1p.)

Tema 1.9 OOMeH BeliecTB U MpeBpalleHrne YHEPTUU B KIIETKE: MIIACTHUYECKUIA 1 SHEPTeTUIECKUI
o0OMeH.



Pa3nen 2. Opranusm. pa3MHoKeHHe U HHAUBHIYAJIbHOE Pa3BUTHE OPraHN3MOB

Tema 2.1 Pa3MHOXk€EHHE — BaKHEHIIIEE CBOMCTBO XKHUBBIX OPTraHU3MOB. becnosioe pa3aMHOKEHUE.
Tema 2.2 . Muto3. JKU3HEHHBIHN IIUKII KIETKH.

Tema 2.3 PazmHOXeHUE — BakKHEHIIIEe CBOMCTBO JKMBBIX OpraHu3MoB. [1ojioBoe pazMHOXKEHHE.
CrtpoeHue nmoJIoBbIX KJIETOK

Tema 2.4 Meito3. OO6pa3oBaHue MOJOBBIX KJIETOK U OIJIOIOTBOPECHUE

Pasznen 3.0CHOBEBI T€eHETHKH U CeJIEKITUH

Tema 3.1 T'eHeTMka — Hayka O 3aKOHOMEPHOCTSAX HACIEICTBEHHOCTH W HW3MEHYHUBOCTH
opranu3moB. [.MeHlenp — OCHOBOIIOJIOKHUK TE€HETUKHU. ['eHeTHdeckas TEPMUHOJIOTUS U
CHMBOJIHKA.

Tewma 3.2 3akoHbI T€HETUKH, ycTaHOBJIEHHbIE . MenneneM. MoOHOTHOpUIHOE CKpEIIMBAHUE.
Tewma 3.3 Pemenue 3a1a4 Ha MOHOTHOPHUIHOE CKpEIIMBaHUE.

Tewma 3.4 JluruOpuaHoe ckpenMBanre. XpoMOCOMHAs TEOPHUsl HACIEACTBEHHOCTH.

Tewma 3.5 Pemenue 3a1au Ha AUTHOPUIHOE CKPEITUBAHKE

Tema 3.6 I'eneruka nosja. 3HaueHUE TEHETUKH JJIsl CEJIEKIMU M MenulMHbl. HaciencrtBenHble
00JIe3HU YeTI0BeKa, UX MPUYHHBI U MPOPHUIAKTUKA

Tewma 3.7 Pemenue 3a1a4 Ha T€HETUKY TT0JIA.

Tema 3.8 3akoHOMepHOCTH M3MEHUYMBOCTH. HacnencTBeHHass WM TeHOTUIIMYECKas
U3MECHUYUBOCTb.

Tema 3.9 MonudukanroHHass K3MEHYUBOCTh. BapuarimoHHBIN psiI.

Tema 3.10. OcHOBHBIE METO/IBI CENIEKIIUHN: THOPUIN3AIUS M UCKYCCTBEHHBIN 0TOOp. OCHOBHBIE
JOCTHKEHHUSI COBPEMEHHON CeNeKIUH KYJIbTYPHBIX pPACTEHUH, JOMAIIHUX >KUBOTHBIX U
MHUKPOOPTaHU3MOB. BHOTEXHOJIOTHS, €€ TOCTHKEHUS U TIEPCIICKTUBEI PA3BUTHS.

Pa3nen 4. [IpoucxoskaeHue U pa3BuTHe )KM3HU HA 3eMJle. JBOJIOLIMOHHOE YYeHHe.

Tema 4.1 Uctopus pa3BUTHS SBOTIONHOHHBIX Heil. 3Hauenue padbot K. Jlunnes, XK.b. Jlamapka
B Pa3BUTHUU 3BOJIOIMOHHBIX UJEH B OMOJIOTHH.

Tema 4.2 DpomonuonHoe yuenue Y. Jlapsuna. EcrecTBeHHBI 0TOOP. PONb 3BONIOIIMOHHOTO
yueHus B GOpMHUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHUHBI Mupa. KoHuemnus Bua,
ero kpurepud. [lomynsius — CTPYKTypHas €IWHUIIA BHJA W DBOJIONHMH. J[BHKyIIUE CHIIBI
SBOJIIOINH

Tema 4.3 IlpucnocobieHHOCTh OpPraHu3MoOB K cpene obuTaHus. OTHOCUTENbHBIN XapakTep
NpUCIOCOOIEHHOCTH

Tema 4.4 BoisBiaeHue npucnocodJeHuil OpraHu3MoB K cpesie OOuTaHus .

Tema 4.5 ['unoTe3b! MpoUCX0XKACHUS XU3HU. KpaTkas uCTOpuUst pa3BUTHS OPTaHUYECKOTO MUDPA.
VYcnoxHEeHNe )KUBbIX OPraHU3MOB Ha 3eMJie B IPOIIECCE IBOJIIOLIHMH.

Tema 4.6 Mukpospomtonusa. MakpoasBomronus. JlokazatenbcTBa dSBONIOIUH. (OCHOBHBIE
HaIpaBJIEHUs YBOIOIIMOHHOTO TIporpecca. bruomornueckuii mporpecc u OMOJIOTUUECKHI perpecc
Tema 4.7 BolsBneHue W ONMucaHHE MPU3HAKOB CXOJCTBA 3apOJbIIICH YenoBeKa U JPYTHux
MO3BOHOYHBIX KaK JJ0Ka3aTeJIbCTBA UX SBOJIIOIMOHHOTO POJICTBA

Paszgea S. IIpoucxoxaenue yejioBexka

Tema 5.1 CoBpemMeHHBIE THIOTE3bl O MPOUCXOXKICHUU ueoBeka. JlokazaTenbCcTBa pOJICTBA
YeNoBeKa ¢ MJICKOMHUTAIOIIMMHU KUBOTHBIMU. DBOJIONHS YeIoBeKa. EMUHCTBO MPOMCXOXKICHUS
YeJIOBEYECKHUX pac.

Pa3nes 6.0CHOBBI 3K0JIOTHH

Tema 6.1 Dkosorus — Hayka 0 B3aMMOOTHOLIEHHUSIX OPraHU3MOB MEXAY cO0O0W U OKpy»Karolei
cpenoif. Dxomorndeckue GakTopbl, UX 3HAUEHHE B )KU3HU OPTaHU3MOB.

Tema 6.2 buocdepa — rinobanpHas skocuctema. Yuenue B.M. Bepnaackoro o 6mocdepe. Poms
JKUBBIX OPTraHU3MOB B Ouocdepe

Tema 6.3 buomacca. KpyroBopoT BakHEHIIUX OMOTEHHBIX AJIEMEHTOB (Ha MpUMEpe yriepoja,
a3zoTta u Jp.) B Ouoctepe. Msmenenus B buochepe

Pasnen 7.buonunka



Tema 7.1 buoHuka Kak OJHO M3 HampaBJIeHUN OMONOTHMHM M KHOEPHETHKH, paccMaTpHBarolee
0c00eHHOCTH MOP(PODHU3NOIOTNIECKON OPraHU3alMK JKUBBIX OPIraHU3MOB M MX HUCHOJIb30BAHUE
JUISL CO3/IaHMSI COBEPUICHHBIX TEXHUYECKUX CHCTEM U YCTPOMCTB IO AHAJOTUU C KUBBIMH
CHUCTEMAMH.



