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IosicHuTe/IbHAA 3anIMCKA

[IporpamMma o GuoOTMU Ha YPOBHE CPEIHEro O0IIero 0Opa3oBaHus COCTABIIEHA HA OCHOBE:

- @eepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApPTa CPEeJHEro odmiero odpa3oBaHus,
YTBEPKICHHBIM TTpuKa3oM MuHoOpHayku ot 17.05.2012 Ne 413(c u3MeHEHUSAMH U JTIOTIOJTHEHUSIMH )

- OenepanbHON 00pa3oBaTENbHON MPOTPaMMBl CPEAHETO OOIIEro 00pa3oBaHUs, YTBEPKICHHOU
npukazoMm Munnpocsemenus Poccun ot 18.05.2023 No371 (c u3MEHEHHSIMU M IOTIOJTHCHHUSIMHU );

- @enepanpHO paboyeii mporpaMMBbI CpeHETO 00IIero oopazoBanus npeamera «buomorusy s 10
— 11 xmaccoB (6a30BbIil YPOBEHB);

- OcHOBHOU 00pa3zoBaTeNbHON MPOrpaMMbI cpemHero obmero oopazoaruss MbOY «IlymHoBCKas
COUI»

Lens uzydenus yaeOHoro npenmera «buomorus» Ha 6a30BOM YPOBHE — OBJIQJICHUE O00YUYAOIIHMHUCS
3HAHUSAMHU O CTPYKTYPHO-(QYHKIIMOHATBHON OpraHU3aI[MH >KUBBIX CHCTEM PA3HOTO paHra u MpHoOpeTeHue
YMEHUHN HCIONb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB JKMBOW MPUPOJBI U
pelIeHus Pa3INYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctkenue 1enu uzydeHus: yaeonoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CTIeUMBACTCS
pELICHUEM CIIETYIOLIUX 3a7a4:

OCBOCHHE OOYYAIOIIUMHUCSA CUCTEMBI 3HAHMA O OWOJOTMYECKHX TEOPHUAX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBWIaX, CIyKalMX OCHOBOW aiisi (OpMUPOBAaHMS TPEACTAaBIECHUI O
€CTEeCTBCHHO-HAyYHOM KapTUHE MHpa, O METOJaX HAyYHOIro MO3HAHWSA, CTPOEHHUU, MHOrooOpazuu u
OCOOCHHOCTSIX KUBBIX CHCTEM PAa3HOTO YPOBHS OpPTaHM3AIlMH, BBIIAIOIMIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUIX B OMOJIOTHU;

(hopMupoBaHUEe y 00YYaIOIIMXCS TO3HABATENbHBIX, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B NIPOLIECCE aHAIM3a JAHHBIX O IMYTAX Pa3BUTUS B OMOJOTHMM HAYUYHBIX B3TJISJOB, UJEH M MOAXOIOB K
M3YUYEHUIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3alliy;

CTaHOBJICHUE Y 00yJaromuXxcst o0Imen Ky IbTypbl, PyHKIIMOHAIBHON IPaMOTHOCTH, pa3BUTHE YMEHUN
OOBSCHATH U OIICHUBATH SIBJICHHS OKPY’KAIOIIETO MHpa XUBOM MPUPOJBI HA OCHOBAHUU 3HAHUU U OMBITA,
MOJIYYEHHBIX TIPU U3yYEHUH OUOJIOTHH;

(dhopMupoBaHue y 0OyYarOIIUXCS YMEHUN HWUTIOCTPUPOBATh 3HAYEHUE OMOJIOTWYECKUX 3HAHUU B
MPaKTUYECKONW JEATEIHbHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTUI;

BOCMUTAaHWE YOEKIEHHOCTH B  BO3MOXKHOCTH TIO3HAHUSI YEJIOBEKOM KHUBOW  MPUPOJIBI,
HEOOXOJIMMOCTH OEpexHOro0 OTHOUIEHHsS K HeHl, COONIoJeHUs ASTHYECKMX HOpPM TpH TPOBEICHUU
OMOJIOTUYECKUX UCCIIEAOBaHUI;

OCO3HaHUE LIEHHOCTH OWOJIOTMYECKUX 3HAHUM IS MOBBIIMICHUS YPOBHS 3KOJOTHYECKOW KYIBTYPHI,
Ut hOPMHUPOBAHUS HAYIHOT'O MUPOBO33PEHUS;

NpUMEHEHHEe MPUOOPETEHHBIX 3HAHUN M YMEHHI B TIOBCETHEBHOM KU3HU JJIs1 OLEHKU MOCIEeICTBUN
CBOEH N1eATEIbHOCTH IO OTHOLIEHUIO K OKpY’KaloLed cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHUE U
cobmoienne Mep porIakTHKH 3a001€BaHU.

MecTo y4eOHOro npeaMeTa B y4eOHOM IJIaHe HIKOJIbI

O6iee uncio yacoB it u3ydeHus onosorun — 68 yacos: B 10 kimacce — 34 vaca (1 gac B Henenio), B
11 knacce — 34 vaca (1 4yac B Hezemio).

I. Conepxkanue yueOHOT0 npeamMera
10 knacc

Tema 1. buojiorusi Kak HayKa

Bbuomornss kak Hayka. CBsi3p OHOJNOTMHM C OOINECTBEHHBIMH, TEXHHYECKUMH U JIPYTHMHU
€CTeCTBEHHBIMU HaykamH, (punocodueit, STUKON, SCTEeTUKON U mpaBoM. Ponb Ouonoruu B popMHUpOBaHUU
COBpPEMEHHOU HayyHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToapl MO3HAHUA >KUBOM TpUPOIBl (HAONIONEHHE, OHKCIEPUMEHT, OIMHCaHWEe, HW3MEpeHHe,
KJIaCCU(UKAIIUsI, MOJCIIUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa JTaHHBIX).

Jemoncmpayuu.

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Konbuos, /. Yorcon u @. Kpuxk.

Tabmu1s! U cxeMbl: «MeTo bl TO3HAHUS KUBON MPUPOIBI».

JlabopamopHule u npakmuueckue pabomoi:



[pakTnueckas padora Ne 1. «lcroib30BaHHe Pa3iMyYHbIX METOJIOB IPU W3YYCHHH OUOJOTHYECKUX
00BLEKTOBY.

Tema 2. ’KuBble cUCTEMbI M UX OPraHU3AUA

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMET U3ydeHus Omosoruu. OTIMYME KUBBIX CHUCTEM OT
HEOPTraHWYECKON MPUPOBI.

CpoiicTBa OuocucTeM M HMX pa3HooOpa3ue. YpPOBHM OpraHu3alil OMOCHCTEM: MOJIEKYJISPHBIN,
KJICTOYHBIN, TKaHEBbIN, OPraHU3MEHHBIH, MOMYJISAIMOHHO-BUOBON, SKOCUCTEMHBIH (OMOTe0IIeHOTHYECKUiT),
ounochepHbIil.

Jemoncmpayuu:

Tabmuis! U cxeMbl: « OCHOBHBIE IPU3HAKY JKU3HW», « Y POBHU OpraHU3alUH KUBON IPUPOBD».

Ob6opynoBanue: Moaens Moaekynsl JJHK.

Tema 3. XumMHu4ecKHii cOCTaB U CTPOEHHE KJICTKHU

XHWMHUUYECKUN COCTaB KIJIETKH. XMMUYECKHE AJIEMEHTBI: MAaKpO3JIEMEHThI, MUKPO3JeMeHThl. Boga u
MUHEpaJIbHbIE BEIIECTBA.

OyHKIMH BOJBI U MUHEPAIbHBIX BelecTB B KieTke. [loanep:kanue ocMOTHYECKOTro OanaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMeEphl OenkoB. He3zameHumble u
3aMEHHUMbIE AMUHOKHUCIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHHM CTPYKTYphl OEIKOBOH MOJIEKYJIbI
(mepBuuHasi, BTOpWYHAs, TPETHYHAS W UETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOICTBa OEJIKOB.
buonornyeckune GpyHKIMN OCIKOB.

depMeHTHI — Ouonornueckue karanuzatopsl. CTpoeHne (epMeHTa: aKTUBHBIM LEHTP, cyOcTpaTHas
cneruduaHocTsb. Kodpepmentsl. Butamunbl. OTnngust ¢epMEeHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB.

YrieBoabl: MOHOCaXapuabl (TJIF0K03a, pr003a U Je30KCupr003a), qucaxapu bl (caxapo3a, JakTo3a) u
nojiucaxapuabl (Kpaxma, TITUKOTeH, 11eJIJTi0103a). buonornyeckue GyHKIIMH YTIEBOIOB.

Jluruapl:  Tpuraunepunsl, ¢ocdomunuasl, crepounsl. [ 'mapoduabHO-TUAPOPOOHBIE CBOMCTBA.
buonornueckue ¢pyHkiuu nunuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB U JIMITUOB KaK UCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuiel — MOHOMEpPBI HyKJIEMHOBBIX KUCIOT. CTpoeHne
u ¢pyukunn JJHK. Ctpoenne u pynkuu PHK. Buast PHK. AT®: ctpoenune u GpyHKIHH.

[uromorus — Hayka o kierke. KiierouHass Teopusi — mpuMep B3aUMOJICHCTBUS Waek U (HaKTOB B
Hay4YHOM MTO3HAaHUHU. MeTOAbl N3yUEHUs KIIETKH.

Krnetka kak nenocrtHas xuBasi cuctema. OO1Me NpU3HaKK KJIETOK: 3aMKHYTasl Hapy>kHas MeMOpaHa,
monekynbl JIHK kak renetnyeckuit anmapart, cucteMa CHHTe3a Oeka.

Tunsl KIETOK: 3yKapruoTH4ecKas U npokapuoTudeckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHUECKON
kineTku. Kierounas crenka Oaktepuit. CTpoeHHe 3SyKapHOTHYeCKOW KiIeTkH. OCHOBHBIE OTIWYHS
PacTUTENBHOM, ’KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYypbl KJIETOK — KJIETOYHAs CTE€HKa, TJIUKOKAJIMKC, UX (YHKIHH.
[TnazmaTudeckas MeMOpaHa, e¢ cBoiicTBa U pyHkmuu. [lurorumazma u e€ opranouasl. OmHOMEeMOpaHHBIC
opranouasl kinetku: OIIC, ammapar ['onbmxu, nm3ocoMbl. [lolyaBTOHOMHBIE OpraHOWIBI KIIETKH:
MUTOXOHJIpUH, IutacTuabl. [IpoucxoxkaeHrne MUTOXOHIpUM M miuactua. Buasl mnactun. HememOpanHble
OpTraHOUIBI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIN, PECHUYKH, KTYTUKH. DYHKIIMH OPraHOUI0B
KJIETKU. BKitoueHusl.

SAnpo — perynsTopHslii LeHTp kieTku. CTpoeHue siapa: saepHas 000104Ka, Kapuoruiasma, XpoMaTHH,
AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

Jlemoncmpayuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneitnen, P. Bupxos, [{x. Yorcon, ®. Kpuk, M.
VYunkusnc, P. ®panknun, K.M. bap.

Huarpammsl: «Pacnpenenenne XMMHUYECKUX 3JIEMEHTOB B HEKMBOW Ipupoje», «PacnpeneneHue
XMMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIE».

Tabmumpr u cxemsl: «llepuonnyeckas Tabnuiia XUMUYECKUX 2IEMEHTOB», «CTpoeHHE MOJIEKYIIbI
BONbI», «buocunTe3 Oenka», «CtpoeHue Monekynbl Oenka», «Ctpoenue ¢epmenTa», «HykienHoBbIe
kuciotel. JIHK», «Ctpoenue monekyiasl AT®D», «CTtpoeHHE SyKapUOTUUECKOW KIeTKH», «CTpoeHue
KUBOTHON KJIETKNW», «CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHHE IpPOKapUOTHUYECKON KIIETKU,
«CTtpoenue sipa KIeTKH», «YTIeBOAb», «JIunuasn.

ObopynoBaHHe: CBETOBOW MHUKPOCKOIM, 000pYIOBAaHUE Ui MPOBEACHHS HAOIIONCHUH, H3MEpEHHIA,
9KCIIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OaKTEpUATIHHBIX KIETOK.



Jlabopamophvie u npaxmuuecxkue pabomoi.:
JlaGopaTopHas padora Ne 1. «M3yyeHne KATAIMTHYECKOW AKTHUBHOCTH (DEPMEHTOB (HA OpUMEDE

aMWJIA3bl MM KAaTAIA3bl)y.
JlaboparopHas pabora Ne 2. «/M3y4YeHHE CTPOCHHS KICTOK PACTCHHA, JKUBOTHBIX M OaKTepUH Mo

MHKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax U UX ONHUCAHUE.
Tema 4. JKuzHeaeaTeILHOCTh KJIETKHU

OOmMeH BemiecTB, WM MeTa0OIM3M. AcCUMWIAIMSA (TUIACTHYECKUH OOMEH) M JTUCCUMMIISIINS
(oHepreTHyecknii 0OMEH) — JBe CTOPOHBI €IMHOTO Mpolecca MeTabonm3Ma. Poib 3aKOHOB COXpaHEHHS
BEIIIECTB M SHEPIUY B IOHUMAHUU META00IU3MA.

Tunbr oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIif. Ponb gepmMeHTOB B 0OMEHe BeIIecTB U
IIPEBPALICHUH YHEPTUH B KIIETKE.

®otocunTe3. CeroBast u TeMHOBas (as3bl dorocunTe3a. Peakuuu ¢orocunTesa. IPdekTuBHOCTH
¢dorocuHTe3a. 3HaueHue (HOTOCHHTE3a Ul JKU3HU Ha 3emie. BnusHue ycnoBuil cpelbl Ha (OTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTEe3. XeMOCHUHTE3UpyIole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl dKU3HHU Ha 3eMiie.

OHepreTudeckuii oOMeH B KieTke. PacrienyieHue BeIecTB, BBIJCICHHE U aKKyMYJHUPOBAaHHE
SHEpPruu B KJIETKE. DTambl 3HepreTuyeckoro ooMeHa. I'nukonus. bpoxenue u ero Buzasl. Kucnoponnoe
OKHCIICHHe, WM KJeTouHoe jpixanue. OxucnutenbHoe (ocopunupoBanue. IPPEKTHBHOCTD
SHEpPreTH4ecKoro oOMeHa.

Peakuun matpuuHoro cuurtesa. I'enermueckass nHpopmanus n JIHK. Peanuzanus renermyeckoit
uHpOpMaLuu B KieTke. [ eHeTnyeckuil ko U ero cBoicTBa. TpaHckpumnuus — mMaTpuuHblii cuHTe3 PHK.
Tpancnsus — OuocuHTe3 Oenka. Otambl TpaHchsuuu. KoampoBanume ammHOKucior. Ponb pubocom B
O6uocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropusi otkpsitust BupycoB (I.W. VBanoBckwuii).
OcoOeHHOCTH CTPOEHHUS U KM3HEHHOTO LUKJIa BUpYcoB. baktepuodaru. bone3nu pacreHuii, KUBOTHBIX U
YeNoBeKa, BbI3bIBaeMble BHUpycamu. Bupyc mmmyHonedunmra uenoseka (BUY) — Bo3Oyaurens CITM/da.
OOpaTHass TpaHCKpUNIMS, peBepra3a M HHTerpasza. llpodunakTuka pacnpocTpaHEeHHs BHUPYCHBIX
3a00seBaHUI.

Jemoncmpayuu.

[oprpersr: H.K. Konsuos, /{.1. UBanosckuii, K.A. Tumupszes.

Tabmuupel u cxembl: «Tunmsl nuranus», «Metabomuzm», «MHUTOXOHAPUA», «DHEPreTU4ecKun
obmen», «Xmopomnact», «Portocunte3», «Crpoenue [HK», «Ctpoenune u (QpyHKIMOHUpOBAHHE T€HaY,
«CuHre3 Oenka», «l'eHerndyeckuit kon», «Bupycs», «bakrepuodarn», «CtpoeHne M KU3HEHHBIH LMKI
Bupyca CIIMa, 6akreprodaray, «Permmmkamms JJHK».

Ob6opynoBanue: monenu-anmvkanuun «Yasoenue JHK u Tpanckpumnums», «buocunres Oenkay,
«Ctpoenue KiIeTkn», Mojienb cTpykrypsl JJHK.

Tema 5. PazMHOKeHHe U MHAUBUIYAJIbHOE Pa3BUTHE OPTraHU3MOB

Knetounslif nuki, WM KU3HEHHBIA UK KiIeTku. MaTepdasza u mutos. IIporeccsl, nporekaronme B
uHtepdasze. Perumkauus — peakuus matpuuHoro cuntesa JJHK. Crtpoenne xpomocom. XpoMOCOMHBIH
HaOop — kapuoTun. JMIUTOMAHBIA ¥ TaIUIOWAHBIH XPOMOCOMHBIE HAaOOpbl. Xpomatuabl. Lluronornyeckue
OCHOBBI Pa3MHOKEHHS U UHAUBUIyaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenune kinerkn — muto3. Craauu murosa. [Iporeccel, mporcxoadiue Ha pa3HbIX CTaJUSIX MUTO3A.
bronornuecknii CMbICI MUTO3A.

[IporpamMmmupyemast ru0esb KIETKH — aronTo3.

@DopMbI pa3MHOKEHHsI OPraHU3MOB: OecTiosioe U MojoBoe. Buibl 0ecrnonoro pa3MHOKEHU: IeJIeHne
Ha/JBO€, IIOYKOBAaHUWE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETE€TaTUBHOE pa3MHOXKEHHUE.
HckyccTBEHHOE KJIOHUPOBAHHUE OPraHU3MOB, €0 3HAUYEHUE NS CEJIEKIINN.

[TonoBoe pa3zMHOXKEHUE, €70 OTIIMYUS OT OECTOIOrO.

Meiios. Craguu meiio3a. IIpouecchl, nmpoucxoadmue Ha cTtaausax Menosa. IloBeneHne xpomocom B
Mmeno3se. KpoccuHrosep. bronornueckuii CMbICI M 3HaYEHUE MEH03a.

I'ameTorenes — nporecc 00pa30BaHUs MOJOBBIX KIETOK Y *KUBOTHBIX. [10J10BBIE jK€JI€3bl: CEMEHHUKU
u suyHukd. OOpa3oBaHME M pa3BUTHE MOJOBBIX KIETOK — TaMeT (CHepMaTo30M]l, SHIEKIEeTKa) —
ciepmarorese3 u ooreHe3. OCOOEHHOCTH CTpPOCHMs SHIEKIETOK U crepMaro3ouaoB. OIIogoTBOpEHHE.
[Taprenorenes.




WunuBuayansHOe pa3BuTHE (OHTOreHEe3). OMOPHOHAIBHOE pa3BUTHE (AMOpHOTreHe3). Taribl
SMOpPHUOHAJILHOTO Pa3BUTUS Yy I[IO3BOHOYHBIX JKUBOTHBIX: JApPOOJIEHHE, TacTPYJSLUs, OPraHOIEHE3.
[ToctamOpuoHanbHOe pazBuTre. THIBI MOCTIMOPUOHANIBHOTO Pa3BUTHSL: MPsAMOE, HEPsMOe (JIMYUHOYHOE).
Brnustaue cpepl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaTUU PAa3BUTHSL.

Jlemoncmpayuu:

Tabmuis! u cxeMbl: «@OpMBI pa3MHOKEHHUSI OPTAaHU3MOBY, «/[BOITHOE OII0IOTBOPEHHUE Y IIBETKOBBIX
pacTeHmit», «BereratuBHOe pa3MHOXXEHHE pacTeHui», «/lenenne knetku 6akrepuin», «CTpoeHne MoiIoBbIX
KIeTok», «CtpoeHue xpomocoMbl», «Knetounslit nmkm», «Pemnukamus JHK», «Mwuto3», «Meiio3»,
«IIpsiMmoe u HempsMoe pa3BUTHE», «l'aMeToreHe3 y MIIEKONUTAIOUIMX U 4esloBeka», «OCHOBHbIE CTaIuu
OHTOTEHE3a».

ObopynoBaHue: MUKPOCKOII, MUKpoTpenapaTsl «CriepMaTo301/I6I MIIEKOIUTAIOLIETOY, « SIHIeKIeTKa
MIIeKOMUTaroIeroy», «Kapnokunes B KiieTkax KOpeIka JyKa», MarHUTHas MOJeNb-anruinkanus «Jlenenue
kieTkm», Mmonenb JIHK, Mmonens meTada3sHoit XpOMOCOMBI.

Jlabopamophvie u npakmuyeckue pabomul:

JlaboparopHas pabora Ne 3. «HaOmronenne MuTo3a B KIETKaX KOHYMKA KOPEIIKA JIYKa HA TOTOBBIX
MHUKPOIIpEnapaTax.

JlaboparopHas pabota Ne 4. «M3y4eHNe CTPOCHUS MOJOBBIX KIETOK HA TOTOBBIX MUKPOMPENApaTaxy.
Tema 6. HaciieacTBeHHOCTh U HI3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHeTuku. VMcropust pa3BuTHsl reHeTHMKU. Poiib HUTOIOTMU M 3MOPHUOJIOTUU B
CTaHOBJICHUHM TeHETHKU. Bkman poccwilckux u 3apyOeKHBIX YYEHBIX B pa3BUTHE TEHETHKU. MeTonbl
reHEeTUKH  (TUOPUIOJIOTUUECKUH,  IIMUTOTCHETHYECKUH,  MOJIEKYJsipHO-reHeTudeckuii).  OCHOBHBIE
T€HETUYECKHEe MOHATHUS. [ 'eHeThuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellUBaHU.

3aKOHOMEPHOCTH HAacCIlleJIOBaHMsI TMPHU3HAKOB, ycTaHOBIeHHble [. Mennenem. MoHorudpumHoe
CKpelllMBaHue. 3aKOH eAMHOo00pa3us THOpUAOB mepBoro mokosieHus. lIpaBuno nomMuHHpoBaHHS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa ynucTorsl ramer. [10HOE 1 HENMOIHOE JOMUHUPOBAHME.

JlurubpuaHoe CkpelirBaHue. 3aKOH HE3aBUCHUMOIO HaclieJJoBaHMs MpHU3HaKoB. L{uTorenernueckue
OCHOBBI JUTHOPHUIHOTO CKpelIMBaHUs. AHaNM3Upyollee cKpelyBanue. Vcnoap3oBanue aHaIu3upyOLEro
CKPEIIUBAHUS [Tl ONIPEICTICHNS TeHOTUIIa OCOOU.

CuerieHHOE HaclieoBaHue npus3HakoB. Pabora T. Moprana mo CHEIUICHHOMY HACJCIOBAaHUIO
reHoB. HapymieHnue cuensiieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAasI TEOPHS HACIIEICTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

I'enetnka mnona. XpOMOCOMHOE ONpeAeNieHHE TMoja. AYTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'omorameTHsle 1 rereporaMeTHble Opraiu3Mel. HacieioBanue Npu3HAaKoB, CLHEIUVIEHHBIX C IOJIOM.

N3meHunBOCTh. Buapl M3MEHUYMBOCTH: HEHACJEACTBEHHAss W HacleAcTBeHHas. Poib cpensl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKA MOIU(PUKAIMOHHOW M3MEHYMBOCTH. BapuannoHHBIH
psa ¥ BapualmoHHas KpuBas. Hopma peaknuu npusHaka. KoinuecTBeHHbIE M KaU€CTBEHHBIE TPU3HAKU U UX
HOpMa peakiuu. CBoHCTBA MOTU(DUKAIMOHHONW U3MEHINBOCTH.

HacnencrBennasi, Wiy reHOTHUIHYECKas, U3MEHUYUBOCTh. KoMOMHATHBHAS M3MEHUYHBOCTh. Meio3 u
[OJIOBOM  MpoIlecC — OCHOBA KOMOMHATMBHOM  M3MEHUMBOCTH. MyTalmoHHas HW3MEHYHMBOCTb.
Knaccudukanus MyTanuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUUMHBI MyTaluil. MyTareHHbIe
(axTopsl. 3aKOH TOMOJIOTHYECKUX PAIOB B HacleACTBeHHOH m3menunBocti H.W. BaBumosa.

BresnepHas HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enernka denoBeka. Kapuorun denoBeka. OCHOBHBIE METOABI TI'E€HETHKM  YEJIOBEKa:
reHealloTHYeCKuil, OJM3HEIOBbI, IUTOTCHETHUECKUN, OWOXUMUYECKUH, MOJEKYIIPHO-TE€HETUIECKHI.
CoBpeMeHHOe OIpeieTICeHUE TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAaHNE, TEHOTUIIMPOBAHKE, B TOM YHUCIIE C
nomomnipto [1[[P-ananuza. HacnenctBenHble 3a0oyieBaHHsA ueJOBEKa: TEeHHbIE OOJe3HU, OOJE3HU C
HACJICJICTBEHHOM MPEIPaCIiONIOKEHHOCTBIO, XPOMOCOMHBIE Oo0je3Hn. ComMaTH4YeCKHe UM TEeHEpPATHUBHBIC
myTtanud. CTBOJOBBIE KIETKU. [IpHHIMIBI 310poBOrO oOpas3a KHU3HU, AMATHOCTUKH, MPOPUIAKTUKU U
JeYeHHUsT TEHETUYECKHX Oosie3Hel. MeauKo-TeHEeTHUeCKOe KOHCYJIbTHPOBAaHUE. 3HAu€HHE MEIUIIMHCKOM
TeHETUKH B MPEAOTBPAIICHNUH U ICYCHUH TeHETUYECKUX 3a00IeBaHHI YeI0BeKa.

Jlemoncmpayuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. YerBepukos, H.B. Tumodeen-PecoBckuii,
H.M. BaBunos.



Tabmuupl 1 cxembl: «KMOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IIMTOTCHETHYECKas OCHOBa», «3aKOH
pacCHICTIICHHS ¥ €r0 IIUTOTCHEeTHIECKasi OCHOBA», «3aKOH YUCTOTHI TaMeT», «IuruOpuiHoe CKpemrBanmey,
«lluTomorYeCKNE OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUs», «Meiho3», «B3anMoaeicTBue aiienbHBIX
reHoB», «['eHeTuYecKkue KapThl paCTCHUM, )KMBOTHBIX U uYeJoBeKa», «['eHeTnka mnomna», «3aKOHOMEPHOCTH
HACJICJI0BaHMS, CICTUICHHOTO C IMOJoM», «KapHoTHIBl YeloBeKa W KUBOTHBIX», «BUIBI M3MEHYHBOCTHY,
«Mopudukanmonnas H3MEHUYUBOCTHY, «HaciemoBanme pesyc-pakropa», «['eHeTHka TPy KpOBUY,
«MyTannoHHas U3MEHYUBOCTHY.

O6opynoBaHue: MO/IC/IH-aIIUINKAI[AH «MoHorubpuHOe CKpEIIUBAHUEY, «Hemomnoe
JTOMUHUPOBaHUE», «[urubpuanoe ckpemuBanuney», «Ilepekpéct XpoMocoM», MUKPOCKOIT 1 MUKpOIIpenapar
«/Ipo3odunay (HopMa, MyTanuu GOPMBI KPBUTEEB M OKPACKHU Tela), Tepdapuii «I opox moceBHOI».

Jlabopamophvie u npaxmudecxkue pabomoi.:

JlaboparopHas pabotra Ne 5. «M3ydyeHwe pe3yabTaTOB MOHOTHOPHIHOTO W JAWTHOPUIHOTO
CKpENMBAHUS 030 MBI Ha TOTOBBIX MUKPOIPENapaTaxy.

JlaGopaTtopnas pabGotra Ne 6. «V3ydenne MoaMGbUKAIMOHHOW W3MEHUYHMBOCTHU, TOCTPOCHUE

BapHAIIMOHHOTO PsJia ¥ BAPUAIIMOHHOW KPUBOIY.
JlaboparopHas pabota Ne 7. « AHaNW3 MyTaluid Y 1p0o30GhUIbl HA TOTOBBIX MUKPOINPENapaTaxy.

[pakTnyeckas pabora No 2. «CocTaBlieHHE ¥ aHATN3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOT UM

Cenekius Kak HayKa U Ipolecc. 3apoKIeHue celeKunn U fomectukanus. Yuenne H.M. BaBunosa o
[EHTPaxX MPOUCXOXKIEHHUSI U MHOTOOOpa3us KyJIbTYpHBIX pacTeHHH. LIeHTpbl MpOUCXOXKIEHHS JOMAIIHUX
*KUBOTHBIX. COPT, MOpoO1a, ITaMM.

CoBpeMeHHbIE METO/IBI CeNEKIIMU. MacCcoBbI U MHAMBUIyalIbHBIM OTOOPHI B CEJIEKIMU PACTCHUH U
*KUBOTHBIX. OIlleHKa JKCcTepbepa. bIM3KOpOACTBEHHOE CKpelMBaHHe — HWHOpUAMHT. YucTas JIHUHUA.
CkpemnBanue 4YHCThIX JuHUHM. [ereposuc, mnm rubpunHas cuia. HepoacTBeHHOE CKpelIMBaHUE —
aytopunuur. OtnanéHHas rubpuamzanus U e€ ycmexu. MCKycCTBEHHBIM MyTareHe3 M IOJIydeHHe
MOJIMTIONAOB. JIOCTHIKEHMS CEJIEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHonoruss kak  OTpacab  Opou3BOACTBA. ['eHHas WHXEHepus. OTamnbl  CO3JaHUS
pexomoOunanTHoM /IHK u Tpancrennsix opranusmoB. Kiierounas uHxenepusi.

Knerounsle  KynbTypbl.  MUKpOKJIOHaJIbHOE  pa3MHOXeHue  pacteHuil.  KioHupoBaHue
BBICOKOITPOJYKTUBHBIX CEJIBCKOXO3IMCTBEHHBIX OpPraHU3MOB. ODKOJIOTMYECKHUE M 3TUYECKHE INPOOJIEMBI.
I'MO — renetnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

Jlemoncmpayuu:

[Toptpetsr: H.U. BaBunos, .B. Muuypun, I'./[. Kapneuenko, M.®. NBaHoB.

Tabmuuer 1 cxembl: kapta «L{eHTpBI MPOUCXOXKIEHUSI M MHOTOOOpa3Hs KyJbTYPHBIX pacTEHUID,
«ITopoapl nmoOMamIHUX KHUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtraanéHHas THOpUAM3AIM,
«Paboter axamemmka M.®D. HBanoBaw, «llomummongus», «OOBEKTBH OHMOTEXHOJNOTHH», «KiaeTouHble
KYJIbTYpbI U KJIOHUpOBaHUe», « KOHCTpyHpoOBaHKe U MEPEHOC T€HOB, XPOMOCOM).

ObopynoBanue: MyJSDKH TUIOIOB M KOPHEIUIOAOB JUKHUX (OPM M KYJIbTYPHBIX COPTOB PacTCHHH,
repOapuii «CeabCKOX035HCTBEHHBIC PACTECHUS.

JlabopamopHule u npakmuueckue pabomoi:

Okckypeusi «OCHOBHBIE METOABI M JOCTH)KEHHMS CEJICKIIMM pPACTeHWH U IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (pepMy, COPTOHMCIIBITATENbHBIA yYacTOK, B TEIIMYHOE XO3SHUCTBO,
1a00paToOpHIO0 arPOYHUBEPCUTETA UM HAYYHOTO LICHTPA)».

11 kiace

Tema 1. IBosnronoHHas OHOJIOTUS

[IpennocelIiku BO3HMKHOBEHMSI IBOJIIOLIMOHHOW TEOPHM. OBOJIIOLIMOHHAS TEOpUs M €€ MECTO B
6uosiornu. BiusHUEe 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTUX HAYK.

CuzerenbcTBa 3BomolMM. [laneoHTonmorndyeckue: MOCIEI0BATENILHOCTh IOSBICHUS BHAOB B
NaJICOHTOJIOTHUECKOM JIeTonucH, epexoanbie popmbl. buoreorpaduyeckue: cxoncTBO U pasnnuue GayH u
(JI0p MaTEPUKOB M OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuus SMOPUOHOB pa3HbIX BUJOB  MO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE, PYJUMEHTApHBIE OpraHbl, AaTaBU3MBI.
MonexkyasipHO-OMOXUMUYECKHE: CXOJCTBO MEXAHW3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX METa0OIUYECKUX
IIyTE€H Yy BCEX OPraHU3MOB.



OpomonronHas Teopus Y. Jlapsuna. [Ipeanocbuiku BOSHUKHOBEHMS JapBUHU3MA. J[BHXKYIIIME CHUJIBI
9BONIONMK BHUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOKEHHWE TIPH OTPAaHMYCHHOCTH PECypCOB,
HeomnpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAHNE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Bostonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUSL.

MukposBontonus. [lonynanus kak eIMHALIA BUIA U SBOJIFOLUU.

JBmwxkynme cuiabl  ((hakTopel) HBOJIONUM BWAOB B Tpupone. MyTalMOHHBIH Tporecc U
KOMOHMHATHBHAS U3MEHYUBOCTD. [lomysimoHHbIe BOJIHBI U Apeiid reHoB. M3omsius u MUrparus.

EctecTBeHHbIl 0TOOp — HanpaBIAOLUN (aKkTop IBOIOLUNA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3yJabTaT 3BOJIONUU. [Ipumepsl mnpucnocoOneHuid y
Opranu3MoB. ApoMoOpQO3bl U UAHOAIATITAIINH.

Bun u Bunoo6pazosanue. Kputepuu Buaa. OcHoBHBIE (OpMBI BUI000pa30BaHus: reorpaduyeckoe,
9KOJIOTMUYECKOE.

Makpospomtorusi. Dopmbl  3BomronMu:  QuiIeTHYecKas,  JIUBEPreHTHAas, KOHBEpreHTHas,
napasuienpHas. HeoOpaTumMocTh 3BOIIOLINN.

[IpoucxoxaeHne OT HeCNEUMATM3UPOBAHHBIX MpeaKoB. Ilporpeccupyromias crnenuain3anus.
AJlanTMBHAs paguanus.

Jemoncmpayuu:

Hoprpersr: K. Jlunnen, XK.b. Jlamapk, Y. Jdapsun, B.O. Koanesckuii, K.M. bap, 3. I'ekkens, .
Miromnep, A.H. CeBep1ios.

Tabmupl 1 cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiie», «3apOoJbIlIK IT03BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl O0pbObl 3a cymiecTBoBaHUE», «EcTecTBEeHHBIH 0TOOPY,
«MHuoroobpa3sue cCoOpToB pacTeHui», «MHoroodpasue mopoj KUBOTHBIX», «[lomymsauuny, «MyTtannoHHas
U3MEHYMBOCTE», «Apomopdossl», «Uanoamantamum», «OOmas pereHepauus», «JIBuxyime CHIbI
ooy, «Kapra-cxema wapmpyra mytemectBuss Y. JlapBuHa», «boppba 3a cyliecTBOBaHUEY,
«IIpucnocobnennocts  opranusmoB»,  «['eorpaduueckoe  BuIOOOpazoBaHue»,  «IKOJOTHUECKOE
BUJI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3NUYHBIMU TUIIAMH OKPAaCKH, HAOOp IJIONOB U CEMSH,
kosiekuus «[Ipumepsl 3amMTHBIX NPUCHOCOOJIEHUH Yy >KUBOTHBIX», MOJAENb «OCHOBHBIE HampaBiICHUS
IBOJIIOIIMNY, 00bEMHAA Mo/ieTh « CTPOSHHE TOJIOBHOTO MO3Ta IMO3BOHOYHBIX).

Buoreorpaduyeckas kapra mupa, KojuieKuusi «PopMBl COXPAaHHOCTH HCKOMAEMBIX YXUBOTHBIX U
pacTeHui», Mojenb anmnkanus «llepexkpéct xpomocom», BlaxHsle npenapaTthel «PazBurue HacekoMoroy,
«Pa3BuTHE IATYIIKI», MUKpOTIpenapar «/J[pozodunay (HopMa, MmyTanuu GOpMBbl KPBUIEEB U OKPACKH TEIA).

Jlabopamophvie u npakmuyeckue pabomul:

JlaGopatopHas padora Ne 1. «CpaBHEeHHE BHIOB 110 MOPHOIOTHIECKOMY KPHTEPHIOY.

JlaGoparopHas pabotra No 2. «OnucaHue NpUCIOCOOICHHOCTH OpraHM3Ma M e€ OTHOCHUTENbHOrO
Xapakrepay.

Tema 2. Bo3HNKHOBeHME U PA3BUTHE )KU3HU HA 3emule

JloHay4dHble MpPEACTABICHUS O 3apOXKACHUN KU3HU. HayuHble rUnoTe3bl BOSHUKHOBEHUS KM3HU Ha
3emiie: abroreHes M maHcnepMus. XUMHUECKas SBOMIONHS. AOUOTEHHBINH CHHTE3 OpraHMYeCKHUX BEIIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIIbHOE IOATBEP)KIECHNE XUMHUYECKOW 5Boitouuu. HavanbHble sTansl
Oouonormueckor osBomouuu. [unoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHUE NPOTOKJIETKU. [lepBble KieTku U ux 3Bosmonus. PopMHUPOBAHUE OCHOBHBIX I'PYII >KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emiie To spam u nepuojam. Karapxeil. Apxeiickas U IpoTEpO30MCKas SpHI.
[Taneo3oiickas 3pa W €€ TEPHOJb: KEMOPHUWCKUH, OPJOBUKCKHHA, CHIYPUHUCKHHA, JICBOHCKHH,
KaMEHHOYTOJIbHBIH, IIEPMCKHUH.

Me3so30lickas 3pa U €€ MepuoJibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickas 3pa 1 €€ nepuobl: MaJI€OreHOBbIA, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuka KiauMMaTa M TEOJIOTMYECKUX ImporeccoB. (OCHOBHbIE 3Tamlbl  HBOJIOLUHU
pPacTUTENILHOTO M JKUBOTHOTO MHpa. ApoMop(do3bl y pacTeHHWid W >KMBOTHBIX. llosiBIeHME, pacuBeT H
BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpakeHHE HBOJIIOLMHU. OCHOBHBIE CHUCTEMATUUYECKHUE TPYIMIIbI
OpraHU3MOB.




DBOJNIONMUS YelloBeKa. AHTPOIOJNOTHS Kak Hayka. Pa3BuTue mnpeacTaBIeHUl O MPOUCXOXKICHUU
yenoBeka. MeTojbl u3yudeHus aHTpororeHe3a. CXOACTBA M pas3idyusi YeJNOBEKAa U KUBOTHBIX.
CucremaTueckoe MoJ0KEHUE YeIoBeKa.

JBwxymue cuiabl (pakTopsl) aHTpornorene3a. HacnmencTBeHHas W3MEHUYMBOCTh W €CTECTBEHHBIN
ot0op. OO1ecTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUM TPy/a, MBIILJICHUE, PEUb.

OcHOBHBIE CTaJMM W BETBU SBOJIOLMU YEJIOBEKA: aBCTpajJonmuTeKu, YemoBek ymenbiii, Yenosek
npsiMoXosmnid, YenoBek HeaHAepTanbckuil, YenoBek pazyMHbId. Haxoaku HCKOMaeMBbIX OCTaTKOB, BpEeMs
CYIIIECTBOBAHMSI, 00JIACTh PACIIPOCTPaHEHUs, 00BEM FOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue pacbl. OcCHOBHbIE OOJNBIIME pachl: €BpoNeoHaHas (eBpas3uiickas), Herpo-
aBcTpajouiHas (dKBaTOpUabHAs), MOHTOJIOMIHAS (a3UaTCKO-aMepuKaHCcKas). YepThl MpUCTIOCOOIEHHOCTH
IpecTaBUTeNIel YeIOBEYECKUX pac K yCIOBUSAM cyllecTBoBaHUS. EnnHcTBO yenoBedeckux pac. Kputnka
pacusma.

Jemoncmpayuu:

[Moptpetsr: @. Pean, JI. Ilactep, A.U. Onapun, C. Mumep, I'. FOpwu, Y. lapBus.

Tabmumpl u cxembl: «Bo3HukHOBeHHEe CONHEYHON CHUCTEMBI», «Pa3BUTHE OPraHMYECKOro MHpPay,
«PactutenbHas kinetka», «KuBoTHas kieTka», «lIpokapuornueckas kierka», «CoBpeMeHHas cHCTeMa
OpraHMYecKOro Mupa», «CpaBHEHHE aHATOMUYECKHMX YEPT CTPOCHHUS 4YeJIOBEKa U YeIIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MECTa MAJICOHTOJOTMUYECKUX HAXOJOK TIPEIKOB COBPEMEHHOTO YEJOBEKay,
«/peBneitmue moany», «pesHue moany», «[lepBsie coBpeMeHHbIE TIOAN», «UenoBeuecKre pach.

Ob6opynoBanne: myispku «lIporcxoxkaeHne yenoBeka» (OIOCTBI aBCTPANONMUTEKA, MHUTEKAHTPOIIA,
HeaHAepTallblla, KPOMAaHbOHIIA), CIENKA WU W300paKeHHs KaMEHHBIX OPYIHi MEepBOOBITHOTO YeTOBEKa
(xamMHH-YOTITIEpHI, pyOmMIa, cKkpebia), TeOXpOHOJIOTHYECKas Tabiuia, KOJUleKus «DopMbl COXpaHHOCTH
MCKOTIaeMbIX KUBOTHBIX U PACTCHUI.

Jlabopamophvie u npakmuyeckue pabomol.

IIpaktuueckas paGota No 1. «M3ydyeHHe HCKONMAEMBIX OCTAaTKOB PACTEHHUW M SKMBOTHBIX B
KOJUICKITUSAX.

DOKCKypcusi «DBONIOIMS OpPraHMYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAyUHBIM WK
KpaeBeIUECKHU My3eil).

Tema 3. OpranusMbl 4 OKPYKAaK0IIas cpeaa

DKOJIOTHSI KaK Hayka. 3aJladyd U pa3fesibl JKOJIOTUU. METoIbl HKOJIOTHYECKUX HCCIIeIOBAHUM.
DKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 00uTaHUsI OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/YIIIHAS, TOYBEHHAs, BHYyTPHUOPTaHU3MEHHAs.

Okonorudeckue Gaxtopsl. Kinaccudukanus skonoruueckux GakTopoB: aOMOTHYECKHE, OMOTUYECKHE
U aHTPOTIOTeHHEIE. [[eficTBUE FKOIOTrHYecKrX ()aKTOPOB HA OPTaHU3MEI.

AbGuotnyeckue (akTOphl: CBET, TemImepaTypa, BIaXHOCTh. Portomepuoausm. I[Ipucnocobnenus
OpPTaHU3MOB K JICHCTBUIO a0MOTHYECKUX (PakTOpoB. bronornueckue puTMel.

buotnueckue ¢dakropsl. Buumbl OHMOTHYECKHX B3aMMOACHCTBHIA: KOHKYPEHIIMS, XHUIIHHUYECTBO,
cumbuo3 u ero ¢Gopmel. I[lapasutusm, Kooreparus, MyTyaJid3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxXJICOHWYECTBO). AMEHCAJIM3M, HEWTpaau3M. 3HAYCHHE OWOTHYECKHMX  B3aUMOACHCTBUH A
CYIIIECTBOBAHMSI OPraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTHKU MOmyisuud. OCHOBHBIE MOKA3aTeNH MOMYJISIMH: YUCICHHOCTD,
MJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUTpanus. JluHAMUKa YUCICHHOCTH TOMYJSIUUA U €&
peryJsLus.

Jlemoncmpayuu:

[Toptpetsr: A. I'ym6onbar, K.®. Pynse, O. ['ekkensb.

Tabmuupr um cxembl: kapta «lIpuponneie 30HbI 3emnm», «Cpeapl OOWTaHUS OPraHHU3MOBY,
«Dotonepuoguzm», «llomynauuny», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISIUU HHDy30pHH-
TyQenbkmy, «[IuieBbie nemm.

Jlabopamophvie u npakmuyeckue pabomul:

JlaboparopHas pa6ora Ne 3. «Mopdosorndeckne OCOOSHHOCTH DPACTCHHUN W3 PA3HBIX MECT
OOHUTAHHSY.

JlaboparopHas pabota Ne 4. «BiiMsHHe cBETa HA POCT U PA3BUTHE YEPEHKOB KOJIEYCaAy.

[pakTuueckas padora Ne 2. «I10/1cYET MIOTHOCTH MOMYJISIMI PA3HBIX BUIOB PACTCHHIN.
Tema 4. Coo0111ecTBA M DKOJOTHYECKHE CHCTEMbI




CoobmiecTBo OopraHu3smMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BMJOBas, NPOCTPAHCTBEHHas,
Tpoduueckas (numeBas). Bugbi-nomuHanTel. CBs3u B OHOIICHO3E.

Okonorndyeckue cucreMsl  (9kocuctemsl). Ilonste 00 sSKkocucremMe U OMOreolEHO3eE.
@OYHKIMOHANbHBIE KOMIIOHEHTBl JKOCHUCTEMBI: IPOIYLIEHThI, KOHCYMEHTHI, peayueHThl. Kpyrosopot
BEIIIECTB M ITOTOK YHEPTUH B 3KocucTeMe. Tpoduueckue (MUIIeBbIe) ypOBHU 3KocucTeMbl. [TuieBbie nenu u
ceTd. OCHOBHBIE ITOKA3aTeIN IKOCUCTEMBI: OMoMacca, MPOIyKIUs. DKOJIOrHUYEeCKHE MUPaMUIbl: TPOAYKIIMH,
YHCIEHHOCTH, OnoMacchl. CBOMCTBA 3KOCUCTEM: YCTOWYMBOCTD, CAMOPETYJIALMS, pa3BuTue. CyKLeccHs.

[Ipuponnble  3KocHUCTEMBI. ODKOCUCTEMBI O03€p UM peK. OKOCUCTEMa XBOMHOIO  WIH
HIMPOKOJINCTBEHHOTO JIeCa.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCHCTEMBI.  YpOOIKOocHUCTeMBl.  buomormueckoe u
X034HCTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akrop ycTolumBocTH HSKOcHUCTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B.WM. Bepnanckoro o Omocdepe. I'panunsi, coctaB U cTpykrypa Omocdepsl. Kusoe
BemecTBO M ero ¢yHkuuu. OcoOGeHHOCTH Ouocdepsl Kak TI100anbHOM 3KocUCTeMbl. JnmHamHuueckoe
paBHOBecHe U 00paTHast CBS3b B Onocdepe.

KpyroBopoTs! BelecTB U OMOr€OXMMUYECKHE IMKIJIBI JIEMEHTOB (yriepoja, a30Ta). 30HAIbHOCTh
ounocepsl. OCHOBHBIE OMOMBI CYIITH.

YemoBeuectBO B Oumocdepe 3emau. AHTpOINOTeHHBbIC W3MeHeHUs B Ouocdepe. ['mobambHbIC
9KOJIOTUYECKUE TPOOITIEMBI.

CocymecTBoBaHuEe MpHpPoAbl U uenoBedecTBa. CoxpaHeHue OMOpa3HOOOpa3Msi Kak OCHOBA
ycroitunBoctd  O6uocdeprl. OCHOBa pPalMOHAIBHOTO YIPABICHHUS TPHPOJHBIMH pecypcaMH U UX
ucnonb3oBanue. JlocTuxkeHns OMOIOTUU U OXpaHa IPUPO/IBI.

Jlemoncmpayuu:

[Toptpetsr: A.JIx. Tencau, B.H. Cykaués, B.. Bepnanckuid.

Tabmuper u  cxembl: «[Iumessle nenw», «buoneHo3: coctaB U cTpykTypa», «lIpuponHsie
coobmiectBay, «llenn mutaHus», «OKkomorudeckas nupamuaa», «buochepa u yemosek», «Ikocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMa XBOWHOIO Jjeca», «buoleHo3 BogoEMa», «ATpPOLEHO3Y,
«IIprMepHbIE aHTPONOTreHHbIE BO3JIEHCTBUS Ha MPUPOIY», « BaskHellne HCTOYHNUKY 3arpsi3HEHHs BO3oyXa
U TPYHTOBBIX BOI», «IlouBa — BaxHelmas cocTaBisionias Ouocheps», «DakTopbl Aerpagaldu MOYBY,
«ITapHuUKOBBIH 3pdexT», «DakTOpbl PajAMOAKTUBHOTO 3arpsisHeHus Ouocdepsl», «OOmas CTPyKTypa
ouocheprr», «Pacmpoctpanenue xuzHu B Omocdepe», «O30HOBBINH 3kpaH Ouocheprr», «Kpyrosopor
yriepoja B 6nocgepe», «Kpyropopot a3orta B IpHpoe».

ObopynoBanue: Mojenp-ammiuKanus «TunuyHsle OMOLEHO3B», Trepbapuii  «PacTuTenbHbIe
cooOmiecTBay, KoJuleKIMH «buoneHos», «Bpeaurenn BaXKHEHWIIMX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp»,
repOapu M KOJUICKIUU PACTEHUH W >KUBOTHBIX, MPUHANISKANIME K Pa3HBIM AKOJOTHUECKUM TpyTIaM
onHoro Buja, Kpacnas kuura Poccuiickoit ®denepanyn, n300pakeHuss OXpaHAEMBIX BHUIOB PAacTeHUH U
KUBOTHBIX.

II. Ilnanupyemble pe3y/jibTAaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE pPe3yJIbTaThl

IPpaXAaHCKOE | — c(hOPMHUPOBAHHOCTh TPAXKIAHCKONH TO3MIMH OOYyYaromerocss Kak aKTHBHOTO U
BOCIIUTAHUE: OTBETCTBEHHOTO YJI€Ha POCCUUCKOr0O OOIIeCTBa;
— OCO3HaHHWE CBOMX KOHCTUTYIMOHHBIX MpaB W O0OS3aHHOCTEH, yBa)KEHHWE 3aKOHA H
IIpaBOIIOPSAKA,

— TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATENBPHOCTH IPU CO3JAaHUM Yy4eOHBIX
IIPOEKTOB, PELIEHUH Y4€OHBIX M I103HABATEIbHBIX 33/a4, BBIIIOJIHEHUN OMOJIOIMYECKHUX
JKCIIEPUMEHTOB;

— CIIOCOOHOCTH OIpEeNeNATh COOCTBEHHYIO MO3MIMIO IO OTHOLICHUIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

— YMEHME YYMThIBaTb B CBOUX JEHCTBUSAX HEOOXOAUMOCTb KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHA JIOACH C pPa3sHBIMH YOEXKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMH H
COLIMAJIBHBIM ITOJIOKEHUEM;

— TOTOBHOCTb K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
ITI03HABATEJIBHBIX M UCCIIEI0BATEIbCKUX 33a4, YBAXKUTEIBHOIO OTHOUIEHUS K MHEHUIO
OIMIOHEHTOB NPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO COJIEPKaHMS,




TOTOBHOCTh K T'YMaHUTapHOMN M BOJOHTEPCKON AesITeIbHOCTH

[IaTPUOTHUYEC
KOE
BOCIIUTaHUE:

C(OPMHUPOBAHHOCTb  POCCHUIMCKOM  IpaXJaHCKOW  HMJEHTUYHOCTH, MATPUOTU3MA,
YBaXKEHHs K CBOEMY HapoOJy, 4YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHo, roproctu 3a
CBOM Kpa#, cBOW PoauHy, CBOH S3BIK W KYyJbTYpy, IPOILIJIOE U HACTOALIEE
MHOI'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIECOUI0 W IAaMATHUKAM IIPUPOIBI,
JNOCTHKEHMIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHMBAaTh BKJIAJ, POCCUHCKHMX YYEHBIX B CTAHOBJIICHHE M pPa3BUTHE
OMO0JIOTMH, TOHUMAaHUS 3HAYEHUS OMOJOrMM B MO3HAHWU 3aKOHOB NPHPOJIBI, B KHU3HU
YeJIoBEKa U COBPEMEHHOT0 00IIECTBa;

uaelHas yOeXAEHHOCTb, TOTOBHOCTh K CiyXeHuro M 3ammre OredecTsa,
OTBETCTBEHHOCTbH 3a €ro CyAb0Y

ZyXOBHO-
HPaBCTBEHHO
e
BOCITUTaHHUE:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPOA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, THUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OILIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEISIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHATHUS LHEHHOCTEH CEMEWHOW >KM3HM B COOTBETCTBUU C TPAIULUSIMU
Hapo10B Poccuu

9CTCTUYCCKO
(&
BOCIIUTAHHC:

ACTETHYECKOE OTHOIIICHUE K MUPY, BKIIFOUYAsi CTCTHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHUE SMOLMOHAIIBHOTO BO3JICHCTBHS KUBOW IMPUPOIBI U €€ LIEHHOCTH;
TOTOBHOCTh K CAMOBBIPQXEHUIO B PA3HBIX BHAAX MCKYCCTBA, CTPEMIICHUE MPOSBISTH
Ka4yeCTBA TBOPUYECKON JTUIYHOCTH

¢duznyeckoe
BOCIIUTaHUE,
dbopMupoBaH
Ue KyJIbTypBI
3I0pOBBSI U
SMOLMOHANb
HOTO
Onaromnonydu
S

MOHMMaHWE W peajHu3alus 3J0pOBOr0 W 0e30macHoro obpasza XKHU3HH (310pOBOE
IIUTAaHUE, COONIO/IEHNEe T'MIMEHUYECKHX IpaBWJl U HOPM, COaJaHCHPOBAHHBIN PEXUM
3aHATHH M OTABIXA, PEryJsipHas (U3NUecKas aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOI'O OTHOLIEHHs K COOCTBEHHOMY (PHU3MUECKOMY U ICHUXUYECKOMY
310pPOBBIO;

MOHMMAHHUE LIEHHOCTH MPaBUJ HUHAMBUIYAIBHOIO U KOJUIEKTHUBHOIO 0€30IacHOro
[OBEJCHUS B CUTyalUsX, YTPOXKAIOIIUX 310POBBIO U JKU3HU JIIOJCH;

OCO3HAHME TOCIICACTBUN U HETIPHUATUS BPEAHBIX MPHUBBIYEK (YIMOTPEOICHUS aTKOTOJI,
HapKOTHKOB, KypEHHsI)

TPyIOBOE
BOCIIUTAHHUE:

TOTOBHOCTH K TPYIY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0TIO0HE;

TOTOBHOCTh K  AKTHUBHOW  JEIATEIHLHOCTH  TEXHOJOTHMYECKOM MW  COIMAIILHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEIHHO
BBITOJIHATH TaAKYIO JA€STEIbHOCTD;

WHTEpEC K pa3audHbIM chepaM mpodecCHoHATBHON JeATEILHOCTH, YMEHHUE COBEPIAThH
OCO3HAHHBIN BBIOOP OyAyIel npodeccuu U pearTu30BLIBATh COOCTBEHHBIE )KU3HCHHBIE
TIJIaHEL,

TOTOBHOCTB M CITOCOOHOCTH K 0OpPa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN BCE
JKU3HU

3KOJIOTHYCCK
6]+
BOCIIMTAaHHUC:

SKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K NPUpOJie KaK HCTOYHUKY >KM3HHU Ha
3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MTOBBIIICHUE YPOBHS JKOJIOTHUECKON KYyJBTYphl: MPUOOPETCHHUE OTbBITA TUIAHUPOBAHUS
MOCTYIKOB ¥ OLIEHKH WX BO3MOXHBIX MOCIEICTBUI ISl OKPYKAIOIIeH Cpeibl;
OCO3HaHUE TTI00aThHOT0 XapaKTepa SKOJOTHIECKHIX POOIeM U IyTel X pelieHus;
CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpeTaeMble TPH HM3YYCHHH OWOJOTUU 3HAHUS U
YMEHHUsI TIPU PElIeHUU TMPoOJieM, CBA3aHHBIX C PAllMOHAJIBHBIM MPHUPOAONOIB30BaHNEM
(coOyroleHre TIpaBWIJI TOBEACHWSI B MPHUPOJE, HAIMPABICHHBIX HA COXpaHCHHE
paBHOBECHSI B 9KOCHUCTEMAX, OXPaHy BUAOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HENPUSITUE JICUCTBUW, NMPUHOCSIIIMX BPEA OKPYKAIOLIEH NPUPOJHOM Cpene,




yMEHUue MIPOTHO3UPOBATH HEeOIaronpusITHbIE 9KOJOTUYECKHUE IMOCJIEACTBUS
MpEANPUHUMAEMBIX JEHCTBUN U IIPEAOTBpALIATh UX;

HAJIMYKUE PA3BUTOTO 3KOJOTMYECKOTO MBIIIJIEHUS, HKOJOTHYECKOM KYJIbTYpbI, OIbITA
JEATEIIBHOCTH DKOJOTHYECKOM HAINpPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBAaTHCS MMH B
MO3HABATEJIbHON, KOMMYHHKATUBHON M COIIMAJILHOM MPAKTUKE, TOTOBHOCTU K YYaCTHIO
B IPAKTUYECKOMN JIESITEIbHOCTH 3KOJIOTMYECKON HATPaBJICHHOCTH

LIEHHOCTH
Hay4HOI'0
MIO3HAHHUS:

c(OpPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd M OOILIECTBEHHOW MPAKTUKHM, OCHOBAHHOTO Ha JHAajore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;
COBEPILEHCTBOBAHHE  SI3BIKOBOM M YMTATEJbCKOM  KyJbTYpbl Kak  CpelcTBa
B3aUMOJIEHCTBUS MEKIY JIIOAbMU U [TO3HAHUS MUPA;

MOHMMAaHUE crequUKU OMOJOTUM KaK HAayKd, OCO3HaHHUS €€ poju B (OPMUPOBAHUU
palMOHAIBHOIO HAYYHOIO MBILIUICHHUS, CO3JaHUU LEJIOCTHOIO IpeACTaBIeHUsT 00
OKpY’KalollleM MHpe KaK O €IMHCTBE MPUPOJbI, YelOBEeKa M O0IECTBa, B MO3HAHUU
NPUPOIHBIX 3aKOHOMEPHOCTEH M pelleHuH MpoOJeM COXpAaHEHUs MPUPOIHOTO
paBHOBECHS;

yOe:XIEHHOCTh B 3HAUMMOCTH OMOJIOTHH [UI COBPEMEHHOHN [IMBUIM3ALMU: 00eCeueHHsI
HOBOTO YpPOBHSI Pa3BUTHUS MEIMIMHBI, CO3JaHHE NEPCHEKTHBHBIX OHOTEXHOJIOTHUH,
CIOCOOHBIX pELIaTh pEecypcHble MpOOIEeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKAa IyTei
BBIXOZIa M3 TJIOOAJBHBIX OJKOJOTHYECKUX MpobieM u obOecreueHus mepexona K
YCTOMUMBOMY Ppa3BUTHUIO, PALMOHAIBHOMY HCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U
(OpMHPOBAHKIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B IMOYYEHUH OMOJIOTUYECKUX 3HAHUN B LIEJISIX MOBBILICHUS 0011en
KyJbTYpbl, = €CTECTBEHHO-HAy4HOHM  TIPaMOTHOCTH, KaK  COCTaBHOM  4YacTu
(YHKIMOHAIBPHOW T'pPaMOTHOCTH  oOywaroumuxcs, ¢GOpMUpPYEeMOM TMpU  HU3yuEHUU
OHOJIOruy;

MIOHMMAHHUE CYLUIHOCTU METOJAOB IO3HAHMSI, MCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJIb30BATh IOJTy4YaeMble 3HAHMS Ul aHaIu3a U OOBSICHEHUS SIBIICHUM
OKpY)XaloIIeT0 MHpa M TMPOUCXOMAUIMX B HEM U3MEHEHUH, YMEHUE JIeJaTh
00OCHOBAaHHBIE 3aKJIOYEHUS Ha OCHOBE HAy4HbIX ()AaKTOB M HMMEIOLIMXCS JaHHBIX C
LIEJIbIO0 TIOJIYUYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BATh OWOJIOTMYECKUE 3HAHUS Ui PELICHHS
po6JIeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHUE LIEHHOCTH HAay4YHOH AESITEIbHOCTH, TOTOBHOCTh OCYILIECTBIISITh IPOEKTHYIO U
HCCIIEI0BATENBCKYIO IEATEIbHOCTh MHANBUIYaJIbHO U B IPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPA30BaHMIO, K
aKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUHU MO OMOJOTHMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU

MeTtanpeaMeTHbIe pe3yJibTaThl

Ilo3HaBaTeJIbHBbIE YHUBEPCAJIBbHLIC yqeﬁﬂue IleﬁCTBHH

bazoBrie
JIOTHYECKHUE
JICUCTBUSL:

CaMOCTOSITENIEHO  (OPMYJIMPOBaTh M aKTyaIM3UpOBaTh TNpoOJieMy, paccMarpuBaTh €
BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHWM 3HAHWHM MPUEMBI JIOTUYECKOTO MBINIICHUS (aHaln3a, CHHTE3a,
CpaBHeHus, Kiaccudukamuy, 00OOIICHMS), PACKPBIBATh CMBIC]H OHWOJIOTHYCCKUX ITOHITHH
(BBLIENATH X XapaKTepHbIC IPU3HAKY, YCTAHABIMBATE CBS3H C IPYTHUMH MTOHATHSIMHN ),
OTIPEICNSTh IENH NCATeIFHOCTH, 3a7aBasi MapaMeTpPhl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTH
pe3yabTaThl ACSITEIBHOCTH C MOCTABICHHBIMU LIETSIMU;

WCIOJb30BaTh OMOJIOTHYECKUE TIOHSATHS sl 0ObCHEHUS (PAKTOB U SIBIICHUI KUBOU MTPHUPO/IBL;
CTPOUTH JIOTHYECKUE PACCYKICHUA (MHIYKTHUBHBIC, NEAYKTHBHBIC, MO AHAJIOTUU), BBIIBISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHSI B PACCMATPUBACMBIX SBJICHUSX, ()OPMYIUPOBATH BHIBOJBI H
3aKITI0YCHHUS;

MIPUMEHATh CXEMHO-MOJENbHBIE CPEICTBA U TPEJACTABICHUS CYIIECTBEHHBIX CBsI3eH W
OTHOIIIEHUI B M3y4aeMBIX OMOJOTHMYECKHX OOBEKTaxX, a TakkKe MPOTHBOPEUYHHA Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;




pa3pabaTeiBaTh IUIAH PEIICHHs MPOOJIEMbl ¢ YUETOM aHaIM3a MMEIOIIUXCS MATepPHAIBHBIX H
HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBl B JEITEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJbTAaTOB LIEISAM,
OLICHMBATh PUCKU IIOCIEACTBUN JEATEINBHOCTH;
KOODIMHHPOBaTh W BBINONHATH paboTy B
KOMOWHHPOBAaHHOTO B3aHMMOJICHCTBUS;
pa3BUBATh KPeaTHBHOE MBILIIICHHE IPH PELLICHHUH KU3HEHHBIX POOIIeM

YCIOBUAX  PCAJIbHOTIO, BHUPTYaJIbHOTO U

bazoBnie
HCCIIeIOBaTeN
bCKHE
JNEUCTBUS:

BJIaACTh HaBbIKAMU yqe6HO-I/ICCHeIIOBaTeJIBCKOI7I u HpOCKTHOﬁ JACATCIBbHOCTH, HaBBIKaMU
paszpenieHus mpoodiieM, crocOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSTEIILHOMY TOMCKY METOJIOB
peHICHUS MMPAKTUYCCKUX 3a/lad, MPUMCHCHUIO PA3JIMYHBIX MCTO/I0B IMMO3HAHU,

WCIONBb30BaTh PAa3lIUYHbIC BUJABI JACSTCIBHOCTH TIO TIIOJYYCHUIO HOBOTO 3HAHHS, €0
WMHTEPIPETalu, MPeoOpa3OBaHUI0 U NPUMEHCHHUIO B YYEOHBIX CHUTYaIUsX, B TOM YHCIE TpU
CO3/IaHUU YYEOHBIX M COIMAIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THI MBIIIICHUS, BIIAJCTh HAYYHOW TEPMHHOIOTHEH, KITFOUCBBIMH
MOHATHSIMA ¥ METO/IaMHU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3alla4d B OOpPa30BaTEIBHON JIESITENbHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U W aKTyaJlH3UPOBATh 33j1a4y, BBIIBUraTh TUIIOTE3Y €€
pellieHHs], HaXOJWTh apryMeHThl JUIs JIOKAa3aTelnbCTBA CBOMX YTBEPXKICHWH, 3a1aBath
IIapaMeTPbl U KPUTEPUHN PELICHUS;

AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCIICHUA 3aa4yUd PE3yJIbTAaThl, KPUTUUCCKU OLICHUBATH UX
AOCTOBCPHOCTL, MPOTrHO3UPOBATH USMCHCHHUC B HOBBIX YCJIOBUAX]

naBaTb OCHKY HOBBIM CUTYyallHsAM, OLICHUBATH HpI/IO6pGTéHHBII7[ OIIBIT,

OCYIIECTBIISITh IICJICHANIPABICHHBIN TMOKWCK TMepeHoca CPeJCTB W CIOCOOOB JICHCTBUS B
po(heCCHOHANBHYIO CPEy;

YMETH NEPEHOCUTH 3HAHUA B ITO3HABATCIIBHYIO U IMTPAKTHICCKYIO obmacTu KUBHCOACATCIIBHOCTH,
yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIC UJICH, IPE/JIAraTh OPUTHHAIIBHBIC TIOIXOBI ¥ PEIICHUS, CTABUTH MPOOJIEMBI U
3aJ1a4H, JIONYCKAOIIUe albTePHATHBHBIC PEIICHUS

PabGora c
uHpopMaIen

OPUCHTHPOBATHCS B Pa3IMYHBIX UCTOYHUKAX UHPOpPMAIHU (TEKCTE YIEOHOIO MOCOOUsI, HAyIHO-
MOIYJISIPHOW JIMTEpaType, OUOJIIOTHYECKUX CIIOBApPSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax
MaHHBIX, B LHTepHeTe), aHaIM3UPOBAaTh WH(MOPMAIMIO pPa3INJHBIX BUIOB U  (QopMm
MIPEICTaBICHNUS, KPUTHIECKH OIIEHNBATh €€ JOCTOBEPHOCTH M HEMTPOTHBOPEIHNBOCTD;
(dbopMyIUpOBaTh 3alpOChl M IMPUMEHATh PAa3JIUYHbIC METOJbI IPHU IIOMCKE W OTOOpE
Ouoornyeckoi nHpopMaIuu, HeOOXOIUMOM JJIs BHIMOJHEHUS YIeOHBIX 3a/1a4;

MproOpeTaTh ONBIT  HWCIOJB30BAaHUA  HMH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTH,
COBEPIIICEHCTBOBATH KYJIBTYPY aKTHBHOI'O MCIIOJIb30BAHUS PA3JIUYHBIX TTOUCKOBBIX CHCTEM;
CaMOCTOSATEIBHO  BBIOMPATh  ONTUMAIbHYIO  (OPMYy  MPEJICTABICHUS  OMOJOIMYCCKOU
nHpOpMauu (CXeMbl, TpaQuKH, TUarpaMMBbl, TAOIUIIBI, PUCYHKU U JPYyTOE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KadecTBE CpeacTBa Ipu  paboTe ¢ OHOIIOTHYECKOMH
nHpOpMAIUCH: MPUMEHATh XMMUYECKHE, (U3MYSCKUE MU MATEMAaTHYCCKHE 3HAKH U CHMBOJIBI,
(dhopMyinel, abOpeBUATYpy, HOMEHKIATYPY, HCIIOJIB30BaTh M INPeoOpa3OBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISAHOCTH;

BIIa/IETh HaBBIKAMH PACIIO3HABAHWS W 3alIUTH HH(pOpMannu, HHOOPMAIMOHHON 0€301MacHOCTH
JIUIHOCTH

KommyHukatu

BHbIE YHUBepPCAJbHbIe YUeOHbIe 1eiiCTBUSA

OO0uenue
CIOCOOCTBYET
hopmupoBaHU
10 YMEHUM:

OCYIIECTBIIITh KOMMYHUKAIIMA BO BceX cepax KU3HU, aKTHBHO YYaCTBOBATh B JHAJIOTE WIIH
JTUCKYCCUU TI0 CYIIECTBY 0OCykmaeMoi TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3HIBATh
CY)XIIEHUSI OTHOCHUTETHHO BBIMOJTHEHHS TIpeIjaracMoi 3amad, YYUTHIBATh HHTEPECHl U
COTJIACOBAHHOCTb MO3UIIUH JPYTUX YIACTHUKOB TUAIIOTA W JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIC CPEJCTBA OOIICHMS, MOHMMATh 3HAYECHUE CONUAIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CUTYaIlHid, yMETh CMSITr4aTh KOH(JIUKTHI U BECTH
TIePETOBOPHI;

BIIQ/IETh PA3IMYHBIME CIIOCO0aMH OOIIEHHS W B3aMMOJCHCTBUS, IIOHUMATh HAMEPEHUS JAPYTHUX
JOJIe, TPOSBIATh YBAKHUTENBHOE OTHOIICHHWE K COOECeTHHMKY W B KOPPEKTHOH Qopme
(hopMyIIUPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO M JJOTUYHO M3JIATaTh CBOIO TOYKY 3PCHHS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

CoBMecTHasA

IIOHMMAThb MW HCIIOJb30BATb IPCUMYIICCTBA KOMaHI[HOﬁ n HHZ[HBHHyaHLHOﬁ pa6OTLI IIpHu




ACATCIBbHOCTD

peleHnn OMOIOTHYECKOH MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHS TPYIIIOBBIX
(hop™M B3aUMOEHCTBYSI TP PEIICHUH YIeOHOU 3a/1a4H;

— BbBIOMpaTh TEMaTHKy M METOIbl COBMECTHBIX MACHCTBMH € Y4YETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)I0TO 4I€Ha KOJIJIEKTHBA,

— PUHHAMATH LEJIN COBMECTHON NEATEILHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH AEHCTBUS IO
€€ JOCTM)KEHMIO: COCTaBJIAThH IIJIaH JEWCTBHM, pacOpelensaTb poJd € y4ETOM MHEHUM
YYacCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

— OIIGHHMBAaTh KauyecTBO CBOETO BKJaJa M KaXJOT0 y4yaCTHMKa KOMaHJbl B OOIIMH pe3ynapTaT IO
pa3paboTaHHBIM KPUTECPHSIM;

— IpemiaraTb HOBBIE TIPOEKTEHI,
MPaKTUUECKON 3HAUMMOCTH;

—  OCYIIECTBISTH MO3UTHUBHOE CTPAaTErHMYeCKOe IMOBEIEHHE B PA3IUYHBIX CUTYaLUsIX, HPOSBIATH
TBOPYECTBO M BOOOpaskeHHe, ObITh HHUIIMATHBHBIM

OILICHMWBAaTb HWACHU C IIO3WIMHU HOBU3HBI, OPUTMHAJIBLHOCTHU,

PeryasiTuBHbIC YHHBepcAJIbHbIE YUeOHbIe NeiiCTBUS

Camoopranus —  HCIIONB30BaTh OMOJIOTHUECKHIE 3HAHUS /sl BBISIBICHUS IPOOJIEM M MX PELICHUS B )KU3HEHHBIX U
anus yUeOHBIX CUTYalHsX;
crocoGeTByeT — BBIOMpaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWW IENEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOUX
opmupoBanm JEUCTBUSAX M IOCTYIKAax I0 OTHOLIEHUIO K JKUBOW MPHUPOJIE, CBOEMY 3J0POBBIO U 310POBBIO
J10) YMGHI/Iﬁi OKpPYKaIOILINX;
—  CaMOCTOSITEIBHO OCYIIECTBISTH MO3HABATENIBHYIO JESITENbHOCTD, BBISIBIATE IPOOIEMBI, CTAaBUTh
n (opMyIMpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENBHON IEATEJBHOCTH M >KH3HEHHBIX
CUTYALUAX;
—  CaMOCTOSITETIFHO COCTAaBIATH IUIAaH DEUICHHS MPOoOJIeMBI C YYETOM HMMEIOUINXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH H MPENOYTEHHIA;
—  J1aBaTh OLEHKY HOBBIM CUTYALMsIM;
—  pacmuMpATh paMKH y4e0HOTO TpeAMeTa Ha OCHOBE JINYHBIX MPEINOYTeHHH;
—  JernaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE;
—  OLEHHMBATh MPHOOPETEHHBIH OMBIT;
—  cmocoOcTBOBAaTh (DOPMHUPOBAHUIO U MPOSBICHHUIO IMUPOKOH SPYAWIHMHM B Pa3HBIX OONACTSIX
3HaHH, IOCTOSIHHO MOBBIIATH CBOW 00pa30BaTeNIbHBIN U KYJIbTYPHBIA YPOBEHb
CaMOKOHTpPONI | — faBaTh OIIEHKY HOBBIM CHTYallUsIM, BHOCHTH KOPPEKTHBBI B JIESATEIBHOCTH, OIICHHBAThH
b COOTBETCTBHE PE3YJIBTATOB LEISIM;
CIIOCOOCTBYET — BIaJETh HAaBBIKAMHU ITO3HABATENBLHON pedieKCHHM Kak OCO3HAaHWS COBEPIIACMBIX JIEHCTBUI U
opmupoBarm MBICIIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHWH, UCTIONB30BaTh MPUEMBI pedieKkcuu
0 YMCHHUIA! IUISl OCHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;
—  YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;
— NPHUHUMATh MOTHUBBI U @PTYMEHTBI JPYTUX [IPU AHAIU3E PE3YJTATOB JAESTEIBHOCTU
IIpunsitue — TpUHAMATH ce0sl, MOHIUMas CBOM HEJOCTAaTKH U JOCTOWHCTBA;
cebst u Ipyrux | — MPUHUMATH MOTHUBEI U apT'YMEHTHI JPYTUX IIPU aHAINU3€ PE3YIbTATOB AEATEIbHOCTH,
crocobeTByer | MPU3HABaTh CBOE MPaBO M MPaBO JPYTUX Ha OLIHOKY;
‘bOPMHpofaHH —  pa3sBHBaTh CIOCOOHOCTH MOHUMATH MHP C MO3UIIHH JPYTOro YeIOBEKa
K0 YMEHUI:
IIpeamMeTHbIe pe3yJbTAThI
10 xmace | IIpeameTHbIe pe3yibTaThl OCBOCHUS yueOHOTO mpenmeTa «bromorusy B 10 kiacce JOIKHBI OTPaKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUHN O MECTE M POJIM OMOJIOTHU B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayKk, B (OPMHUPOBAHHM COBPEMECHHOW €CTCCTBEHHO-HAYYHOH KapTUHBI MHUpa W HaydyHOTO
MHPOBO33PEHHUS, O BKJAJlE POCCHUICKHX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHH,
(YHKIMOHAIBHON TPaMOTHOCTH YeNIOBEKA /TSl PELLICHNUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COAEpKaHue OMOJIOTHYECKUX TEPMUHOB M MOHITUH: KHU3Hb, KJIETKA, OPTaHU3M,
MeTabonu3M (0OMEH BEIeCTB M MPEBpAlICHUE SHEPTUH), TOMEOCTa3 (CaMOperyisiius), ypoBHEBas
OpraHu3anusi JKUBBIX CHCTEM, CaMOBOCIPOM3BElEHHE (PENpOoAyKIUs), HACIEJACTBEHHOCTD,
U3MEHYMBOCTb, POCT ¥ Pa3BHUTHE;

yYMEHHUE U3JaraTthb OMOJOTHYECKHE TeOpUH (KIEeTOYHAs, XpPOMOCOMHAs, MyTallMOHHAs, LICHTpaJIbHAs
JOrMa MOJIEKyJIsipHOW Ouosorum), 3akonsl (I'. Menpens, T. Moprana, H.J. Basunosa) u yuenus (o
LEHTpax MHOrooOpasusi U MPOHMCXOXKICHUs KyNbTypHbIX pactennii H.M. BaBuiosa), ompenensits
IPaHMLBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BIIaJeTh METOJAMU HAay4YHOrO MO3HaHUsI B OMOJOIWMHU: HAOJIOAECHHE M OIMCAHUE KMBBIX




CUCTEM, IMPOLIECCOB M SBJICHUH, OpPraHW3alus W MPOBEICHHE OWOIOTUYECKOTO HKCIECPUMCHTA,
BBIJIBU)KEHHUE THUITOTE3bI, BHISIBIICHHE 3aBUCUMOCTH MEXY UCCIIElyeMbIMU BEIMUNHAMU, O0BICHEHNE
MOJIyYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX MTOHATHH, TCOPHIA U 3aKOHOB, YMEHHUE JeJaTh
BBIBO/IbI HA OCHOBAHWY TIOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIICCTBEHHBIC NPU3HAKM BHPYCOB, KJICTOK MMPOKAPHOT U  3YKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLECCOB: OOMEHa BEIECTB U
MpeBpalicHUs] JHEPrUd B KJIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO M DHEPreTHYeckoro OOMEHa,
XEMOCHHTE3a, MHUTO03a, MEHO03a, OIUIOJIOTBOPEHUS, Pa3MHOXEHHS, WHIUBHIYaJbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE TMPUMEHSTH MOJIYYCHHBIC 3HAHUS JUIS OOBSICHEHUS OHOJIOTHUECKUX IPOIECCOB M SBJICHUM,
JUISE TIPUHATHS TPAKTHYSCKUX PEIICHUA B TOBCEJIHEBHOW JKU3HU C IEIbI0 OOCCICUCHUS
0€30MacCHOCTH CBOETO 3JIOPOBbSI U 3JI0POBbSI OKPYXKAIOIINX JIO/ICH, COONIOJICHHUS HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXalolled MPHUPOJHON cpene, TOHHUMAaHUE HEOOXOJAMMOCTH HCIIOIB30BAHUS
JIOCTHIKCHUN COBPEMECHHOM OMOJIOTMH U OMOTEXHOJIOTHH JUIsl PAlIMOHAILHOTO MTPUPOIOTIOIB30BAHUS;
YMEHHUE pellaTh 3JeMEHTApPHbIC T'€HETHYEeCKUE 3aJlaud Ha MOHO- M JUTUOPUIHOE CKpElIMBaHHE,
CIIETUIEHHOE HAacJeJJOBaHHEe, COCTABIATH CXEMBbl MOHOTHOPHIHOTO CKPEIIUBAHUS JJIS MPEICKA3aHUS
HACJIeTOBAHUS MPU3HAKOB Y OPTaHU3MOB;

YMCHHE BBITIOJHITH JJAOOPATOPHBIC U TMPAKTHUECKUE Pa0bOTHI, COOMIOAATh MpaBWiia MpH padboTe C
y4eOHBIM U J1a00paTOpHBIM 000pyIOBaHUEM;

YMEHUE KPUTHIECKU OIEHHBATh M UHTEPIPETUPOBATH HH(OPMAIINIO OHOIOTHYECKOTO COACPIKAHMS,
BKITIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CPEICTBA MACCOBOU
HHPOPMAITUY, HAYIHO-TIONMYJISIPHBIC MaTepHalibl), STUYECKUE ACTICKTHl COBPEMEHHBIX HCCIICTIOBAHUN
B OMOJIOTHH, MEIULIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC NMUCHMEHHBIC W YCTHBIE COOOIMICHUs, 0000mas OMOIOTHIECKYIO
UHPOPMAIIMIO U3 HECKOJbKMX HWCTOYHMKOB, TPaMOTHO UCIOJIb30BaTh IOHSATHHHBIN ammapar
OMOIOTHH.

11 kmacc

Hpe,[[MeTHLIe PE3yIbTaThl OCBOCHUSA y‘{€6HOFO npeameTa «buonorus» B 11 ximacce JAOJDKHBI OTPaKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUHN O MECTE M POJIM OWMOJIOTHU B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (OPMHPOBAaHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOH KAapPTHHBI MHpAa ¥ HAay4YHOTO
MHUPOBO33PEHHSA, O BKJIA/I€ POCCHUICKUX M 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOIIOTHH,
(YHKIMOHATEHOU TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJIEpKAHHE OHOJOTMYECKUX TEPMUHOB M TOHATUN: BUJA, TOIMYJISIUS,
reHO(OHI, SBOJIIOLHMS, JABKYIIUE CHUIIbI ((PAKTOPBI) SBOJIIOLMH, MPUCIIOCOOJICHHOCTh OPraHU3MOB,
BHJI000pa30BaHUE, SKOJIOTHYCCKUE (PaKTOPhI, SKOCUCTEMA, MPOYIEHThI, KOHCYMEHTHI, PEAYIICHTHI,
[T TTUTaHUS, SKOJIOTHYECKas MUpaMuaa, OMoreoreHos, onocdepa;

YMECHHE H3JlaraTh OHOJIOrMYeCKUe Teopuu (dBojroimoHHas Teopus Y. JlapBuHA, CHHTETHYECKas
TEOPHsI SBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiiieBoro cxoacrea K.M. Bapa, yepenosanus
[JIABHBIX HampaBieHuii u mnyrtedl apomtoruu A H. CeseprioBa, yuenus o Ouocdepe B.U.
BepHackoro), onpeensTh TPAHUIBI MX PUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BIAJCTh METOJAMU HAYYHOTO MO3HAHUS B OWOJOTMH: HAOIOJCHHE M OMHCAHHE MKHMBBIX
CHCTEM, TMPOIECCOB W SIBICHWUMN, OPraHW3alisi W TMPOBEJCHHE OUOJOTMYECKOrO JKCIICPUMEHTA,
BBIABMKCHUC IT'MIIOTE3bI, BBIABIICHUEC 3aBUCUMOCTHU MEXKIY HUCCICAYCMBIMU BECIIMYNHAMMU, O6’b$ICHeHI/Ie
IMMOJTYYCHHBIX PE3YJIbTAaTOB, UCIIOJIL30BAaHHBIX HAYyYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB, YMCHHUE ICJIaTh
BBIBOJIbI HA OCHOBAHUH MOJTyYSHHBIX PE3yIbTATOB;

YMCHHE BBIACHATh CYIICCTBCHHBIC TPU3HAKW CTPOCHHS OWOJIOTUYECKHX OOBEKTOB: BUJIOB,
TMIOIYJIANIAH, MPOYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB, OMOTEOIEHO30B U YKOCUCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOrO 0TOOpa, BHI000pa3oBaHMUS,
MIPUCIIOCOOJICHHOCTH OPIraHW3MOB, JACUCTBUSA SKOJIOTMYCCKHX (DAKTOPOB HAa OpraHU3MbI, MEpPEeHOCA
BEIICCTB M TMOTOKA SHEPTHU B DKOCHCTEMAxX, AHTPOMOTCHHBIX H3MCHCHHH B HKOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTA BEIIECTB U OMOTCOXUMHUUECKUX IIMKIIOB B Onochepe;

YMEHUE TPUMEHATH MONYYCHHBIC 3HAHUS JUIA OOBSCHEHHUS] OMOIOTHUYECKUX MPOIECCOB M SIBIICHHH,
JUIs TIPUHATUS TPAKTUYECKUX PENICHUH B TOBCEJIHEBHOMW JKWU3HH C IIEJbI0  OOECIeYeHus
0€30MMaCHOCTH CBOETO 3I0POBBS M 370POBbs OKPYKAIOIIUX JIIOJCH, COOIIOACHUS HOPM TPaAaMOTHOIO
MOBEJICHUS B OKpYXXAalolel NpPUPOIHOW cpenie, MOHMMAaHWE HEOOXOJUMOCTH HWCIOIb30BaHHS
JOCTYDKCHUH COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATBEHOTO TPUPOIOTIONB30BAHUS;

YMEHHUE pelath dJIEMEHTapHbIe OUOJOrMYeCKUe 3a/1avd, COCTABNATh CXEMBI MEePEHOCa BEIECTB U
SHEPTHUH B DKOCHUCTeMaX (TN TUTAHMS ),

YMEHHUE BBITIOJHATEH JTAOOPATOPHBIC W TPaKTHUeCKHe paboThl, COOMIOAATH TpaBuia MpH padoTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYIOBaHUEM;




YMEHUE KPUTHYECKU OLICHHBATh M MHTEPIPETUPOBATh MH(OpMAIIHNIO OHOIIOTHYECKOTO CO/ICPIKaHHS,
BKIIIOYAOOIYI0 TIICEBAOHAYYHBLIC 3HaHHA M3 Pas3IMUHbBIX HWCTOYHHKOB (CpeI[CTBa MacCOBOM
uH(GOpMAIMK, HAYYHO-MOMYJISIPHbIC MATEPUANbl), PACCMATPUBATH TJIOOANBHBIC 3KOJOTHYECKHUE
MPOOIEMbI COBPEMEHHOCTH, (JOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIE COOOIIECHWS, 0000mas OMOJIOTHIECKYIO
I/IHq)OpMaHI/IIO U3 HECKOJBKHUX HMWCTOYHHUKOB, TPaMOTHO MCIIOJIb30BAaTh HOHSITUHHBINA armapar
OMOJIOTHH.




III. Temarnueckoe MIAHUPOBAHHNE

1 buosnorus kak Hayka 2 2 0 bubnmroreka [{OK
2 | JKuBble CHCTEMBI M MX OpraHM3aIHs 1 1 0 https://m.edsoo.ru/7f41¢c2
3 XUMHUYECKHM COCTAaB U CTPOEHUE KIETKU 8 8 0 92
4 KusHenesaTeIbHOCTh KIETKHA 6 6 0
5 Pa3mHOXeHNE 1 HHAUBUAYaIbHOE Pa3BUTHE 5 5 0

OpraHr3MOB
6 HacnencTBeHHOCTh U U3BMEHYUBOCTh 8 8 0

OpraHU3MOB
7 CeJeKIisl OpraHu3MOB, OCHOBBI OMOTEXHOJIOTHH 3 3 0
8 OBoNFOIIMOHHAs OHOJIOTHS 9 0 9 bubmmorexa I[IOK
9 | BO3HHKHOBEHHE U pa3BUTHE KU3HU Ha 3emiie 9 0 9 https://m.edsoo.ru/7f41cc
10 | Opraau3Mbl 1 OKpY>KaroIas cpeia 5 0 5 74
11 | Coo0miecTBa M SKOJIOTHUECKHE CHCTEMBI 9 0 9
12 | Pe3epBHOE BpeMs 3 1 2

Hroro: 68 34 34

BocnuTarenpHplii MOTEHIIMA TAHHOTO Y4eOHOTO MpeaAMeTa 00ecreurBaeT pealn3aluio CIeayonuxX
LEJICBBIX MMPUOPUTECTOB BOCIIUTAHUA 06yqa}0m1/1xca: CO31aHHueC 6HaFOHpI/I$ITHBIX YCJ'IOBI/II\/'I JJI pa3BUTUSA
COIIMAJIbHO 3HAYMMBIX OTHOIIEHUH IIKOJIBHUKOB U, MPEKIE BCETO, HEHHOCTHBIX OTHOILICHUN:

— K TpyAy KaKk OCHOBHOMY CTIOCOOY TOCTHXKEHUS )KM3HEHHOTO OJIaronoIyqust YeJIOBeKa, 3aJI0Ty ero

YCHEIIHOTO NPOodEeCCHOHATBHOIO CAMOOIIPEICICHHS U OLYIIEHUSI YBEPEHHOCTH B 3aBTPAIIHEM JHE;

— Kk cBoemy OTtedecTBy, cBOei Maloil u Gonbioi PoirHe kak MecTy, B KOTOPOM Ye€JIOBEK BHIPOC U

MO3HAJI IEPBBIE PAJIOCTH U HEYJauH, KOTOpas 3aBelllaHa eMy IpeIKaMu U KOTOPYIO HYKHO

obeperars;

— K IPUPOJI€ KaK UCTOYHMKY >KU3HU Ha 3eMiie, OCHOBE CAMOT0 €€ CYLIECTBOBAHUS, HYKIAtONIeics B
3alUTE U MOCTOSHHOM BHUMAaHHUU CO CTOPOHBI YEJIOBEKA;

— K 3HaHUAM KaK MHTEJUIEKTyalIbHOMY pecypcy, o0ecreunBaromeMy Oyayiiee yeiaoBeka, Kak
pe3yabTaTy KpOIOTIMBOTO, HO YBIEKATEIFHOTO Y4eOHOTO TP/


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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