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[HosicHuTeIbHAS 3anIMCKA.

[Ipu pa3zpaboTke MmporpaMMmbl MO OHOJOTUU TEOPETHUECKYIO OCHOBY MJIs
OmpeseNieHUs] TMOAXOA0B K (POPMHUPOBAHUIO COJCP)KAHUS Y4eOHOro IpeamMera
«buonorus»  cocraBuiaM: KoHUenTyanbHble mnojoxeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€JNEH, colaepKaHus, pe3yabTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOXKEHHUS 00 OOIMIMX LESIX U
NPUHIUIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro
obmiero oOpazoBanusi B Poccuiickoit ®Denepanuu, a TakKe TMOJOXKEHUS O
cnenuduke OMooruu, €€ 3HaYCHUH B MIO3HAHWUH JKUBOW MPUPOABI U 00ECTICYCHUN
CYIIIECTBOBAHMsI 4eoBeYecKoro odmiecTBa. COrTacHO Ha3BAaHHBIM TOJIOKEHUSIM
oTpe/ieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI TI0 OMOJIOTHH U € CTPYKTYpa.

. IIporpaMmma 1o Owosoruu na€T MpeAcTaBlIeHUE O IelsAx, 00 oOrei
cTparerud OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYyYalOlIUXCS CpeACTBAMU
yueOHoro mpeamera «buonorus», omnpeneiaseT o00s3aTeNnbHOE NPEIMETHOE
COJlep)KaHue, €ro CTPYKTypy, paclpeleieHre IO pasfeliaM U TeMaM,
PEKOMEHIYEMYIO MOCIEA0BATEIBHOCTh U3YUEHHUSI y4eOHOro MaTepuana ¢ yuéTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIHLHOTO
mpoiiecca, BO3pacTHhIX 0COOEHHOCTEHN oOyuatomuxcs. B nporpamme no 6uosnoruu
TAaKK€  YYUTBIBAIOTCA  TPeOOBaHWS K  TUIAHUPYEMBIM  JIMYHOCTHBIM,
METANpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM o00ydeHus B (OPMHPOBAHUU
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIHHON JAESITETbHOCTU/YYEOHBIX JEWCTBUN
00ydaronuxcst Mo OCBOSHHUIO COJIEPKaHUsI OMOJIOTHYECKOT0 00pa30BaHMs.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIM yPOBEHB) peaii30BaH
NPUHIMIT TPEEMCTBEHHOCTH B HW3Yy4YeHHH Owosioruu, Ojaromapss uemMy B Hel
IPOCMATPUBAETCS HANPABJICHHOCTh Ha pPa3BUTHE 3HAHUN, CBS3aHHBIX C
(GopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHEHTAIIUN JTUMYHOCTH, SKOJIOTUYECKOTO MBIIIICHUS, TPEICTABICHUN O 3I0POBOM
oOpa3ze XM3HM M OEpeKHbIM OTHOILIEHHWEM K OKpY’Kalollell MpUpOTHON cpeje.
[ToaTomy Hapsaxy ¢ M3ydeHHEM OOIIeOMOIIOTUYECKUX TEOpPHUH, a TakKe 3HAHHM O
CTPOCHHH KUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJOTHH yJIEJICHO BHUMAaHHE HCIOJIH30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM YHKcie: MPOPUIAKTUKK HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJBTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OKpY)KAWOIIEH TNPUPOTHOM Cpene, aHamm3a
BJIMSTHUSI XO3SUCTBEHHOW ACSITEITLHOCTH YEJIOBEKAa HAa COCTOSHHUE MPUPOIHBIX U
HCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAaHUS K MPUKIIATHON HAIIPABICHHOCTH
yueOHoro mnpenmera «buosorus» MpoauKTOBAaHO HEOOXOIUMOCTBIO O0OecreueHus
YCIIOBUM TSI PEIICHHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHmsi, KOTOpasi Tpeamojaraer QopMupoBaHue Yy  OO0ydYarOIMIUXCS
CIIOCOOHOCTH QIaNTHPOBATHCI K HW3MEHEHUSM JTUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT0 MHpA.

[IporpamMma mo GMONIOTHU ABISETCS OPUEHTUPOM JUJISI COCTABICHUS paboUmx
mporpaMM,  aBTOPhI ~ KOTOPBIX  MOTYT  TPEIJIOKHATH  CBOW  BapHaHT
MIOCTIEIOBATEIPHOCTH U3YYCHUS M CTPYKTYphI Y4eOHOTO MaTepuana, CBOE¢ BUACHHE



nyteit GopmupoBanus y oOyuarommxcs 10—-11 kmaccoB mpeaMETHBIX 3HAHUH,
YMEHHHA M CIIOCOOOB YUCOHOM ACATEIBLHOCTH, a TaK)KE€ METOJAMYCCKHUX PEIICHHUM
3a]1a4 BOCIIUTAHUS U Pa3BUTHUS CPEJICTBaMU yueOHOro npeamera «buomorusy».

buonorust Ha ypoBHe cpenHero ooéiiero oOpa3oBaHHUS 3aHUMAET BaXKHOE
Mecto. OH obOecnieunBaeT (POPMHPOBAHME y OOYYaIOIIMXCSA MPEACTABICHHUN O
HAy4YHOM KapTUHE MHpA, pacliupseT U 0000LaeT 3HaHUA O KUBOW IpHUpoie, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allid W HBOJIIOLUHU, CO3JAET
yCIOBUSI ~ JJisi:  TO3HAHMS  3aKOHOB  JKUBOW  MPUPOJbI,  (POPMUPOBAHUS
(GyHKUIHOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 W Oe3omacHoro ooOpasza
KU3HU, KOJIOTMYECKOTO MBIIJIEHUS, HEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OGMONOTHUS UMEET TakXKe ISl PEIICHUS] BOCTIUTATEIbHBIX
U pa3BUBAIOUIMX 3aJa4 CpeAHero oomero oOpa3oBaHMs, COIHAIU3ALUN
oOyyaroruxcsi. M3yduenue Ouonoruu obecreuynBaeT ycloBUs IJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX HAaBBIKOB,
3CTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpanuu OWOJIOTMYECKUX 3HAHHHA C
NPEICTaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpaduu. Ha3zBaHHbIE MOJOXKEHHS O MpeJAHA3HAYEHUH Y4eOHOro mnpeaMmera
«buosorus» COCTaBUIM OCHOBY JMJiA ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEp)KaHMsI, MPEICTABIEHHOTO B MpOTrpaMMe IO
ouosoruu.

Ot60p conepkanus yueObHoro npeamera «buonorus» Ha 0a30BOoM ypoOBHE
OCYHIECTBIEH C MO3MIMK KyJIbTYpOCOOOpPAa3HOTO MOAXO0/a, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroliuecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHs, 3HAUUMBbIE IS
dbopmupoBanus oOIIEH KyJIbTYypbl, OMPEACISAIONINE TOBEACHUE 4YEJIOBEKa B
OKpY’Karollel MPUPOJHON cpeae, BOCTpeOOBAaHHBIC B ITOBCEIHEBHON JKH3HHU W
MPAKTUYECKON nesaTenbHOoCTH. Ocob0e MECTO B 3TOM CHCTEME 3HAHWM 3aHMMAIOT
BJIEMEHTHl  COJIEP)KaHUs, KOTOpbIE CIy>KaT OCHOBOW st  (OPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHW3alUWU
OHMOJIOTNYECKOT0 00pa30BAHMSL.

CTpyKTypUpOBaHUE COJEpKaHHUs y4eOHOro maTrepuaja B IMpoOrpaMMme Io
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
ABOJIIOIMHU. B COOTBETCTBUM C ATUM B CTPYKType yueOHOoro npeamera «buonorusy»
BBIJICJTIEHBI CIIEYIOIINE COAEpKAaTENbHbIE JIMHUU: «bronorus kak Hayka. MeToasl
HAy4YHOro To3HaHUs», «KieTka kak Ouosoruueckas cucremay, «OpraHuzM Kak
Ouonoruueckas cucreMa», «CucreMa M MHOroo0Opasue OpraHMYecKOro MHUpay,
«IBONIOLUSA KUBOK IPUPOABD?, « IKOCUCTEMBI U MIPUCYIIHUE UM 3aKOHOMEPHOCTHY.

Lenp uzyuyenust yyeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJiIcHHEe  OOYyYaIOIUMHUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3ali JKUBBIX CHCTEM pa3HOTO paHra W MOpUOOpEeTEeHHE YMEHUU
UCTIONb30BaTh 3TH 3HAHHS [JS TPAMOTHBIX JEHCTBHUI B OTHOIICHWU OOBEKTOB
KUBOU PHUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX POOJIEM.

JlocTrkeHue uenu u3ydeHus yuyeoHoro npenmMera «buonorus» Ha 0a30BoM



yYpOBHE 00€CTieunBaeTCs PEIICHUEM CIISAYIONMNX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl 3HAHUN O OMOJOTUYECKHX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiIaxX, CIyKalluX OCHOBOM
st OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJ[aX HAy4YHOT0 MO3HAHMS, CTPOCHUH, MHOTOO0Opa3uu U OCOOEHHOCTSX >KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allMH, BBIJAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y 0O0ydYarOIIUXCSl TMO3HABATENbHBIX, MHTEJUICKTYaJbHbIX M
TBOPYECKUX CIOCOOHOCTEN B TpOIlECCe aHalu3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IVISIIOB, UJEH M TOJIXOJIOB K M3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOr0 ypOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy OOydwaromuxcsi oOmeld KyJabTypbl, (GYHKIHOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OILICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUU W ONbITA, IMOJYYEHHBIX MpHU
W3y4YeHUH OMOJIOTHH;

dbopMupoBaHrue y OOyYarOMMXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHLHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIHUTAaHUE YOECKJAEHHOCTH B BO3MOXHOCTH IO3HAHUS UYEJTIOBEKOM KHUBOM
MPUPO/JIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS ITUIECKUX
HOPM TIPH MPOBEJACHUU OMOJIOTUYECKUX UCCIIEIOBAHMIM;

OCO3HAHMUE IIEHHOCTU OWOJIOTMYECKUX 3HAHWM JISl TOBBIIICHUS YPOBHS
AKOJOTUYECKOHN KYJIbTYPHI, JUIsl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHHE TMPUOOPETEHHBIX 3HAHUNW M YMEHHMH B TOBCEIHEBHOM >KU3HU
JUIA OLIEHKH MOCJEICTBUM CBOEH JEATEIBHOCTH MO OTHOILICHUIO K OKPYKaroUIEH
cpeae, COOCTBEHHOMY  3JIOPOBbIO, OOOCHOBaHME U  COONIIOJICHHWE  Mep
npodunakTuKy 3a001€BaHUH.

B cucreme cpemnero obmiero oOpa3zoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIBbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaIMeTHOM 001acTh « EcTeCTBEHHO-HAYyUHbIE IPEIMETHBD.

OOmiee 4yncao0 4YacoB, PEKOMEHIOBAHHBIX JUIsI M3y4eHHs Ouojorun — 68
yacoB: B 10 kmacce — 34 gacos (1 gac B Henenmo), B 11 kmacce — 34 gacoB (1 gac B
HEJIEIO).

Conep:xanue o0yuenusi B 10 kiacce.

Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HayKamu, pusocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HopMUpOBaHHH COBPEMEHHOM HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

Metonpl TO3HaHUS JKUBOW TPHUPOABl (HAOIMIO/EHWE, HSKCIEPUMEHT,
OmMHCaHWe, W3MEPEeHHEe, KIacCu(UKAIUs, MOJICTUPOBAHNE, CTATUCTHYECKAs
00paboTKa TaHHBIX).

JleMoHCTpanuu:

[Toptpers: Y. Hapsun, I.Mengens, H.K. Konsuos, J[Ix. Yorcon wu
®. Kpuk.



TaGmuier 1 cxeMbl: «MeTo bl MO3HAHUSI JKHBOK TTPUPOJIBD).

JlabopaTopHbI€ U MPAKTHYECKUE PaOOTHI:

[Tpaktuueckass padora Ne 1. «Vcmonp30BaHWe pa3IUYHBIX METOMOB TIPH
M3YYCHUU OMOJIOTHIECKUX OOBEKTOBY.

Tema 2. JKuBble CUCTEMBI U UX OpTraHU3ALIUSL.

KuBbpie cucrembl (OMOCHUCTEMBI) Kak TMpeAMET U3y4YeHUsT OUOJOTHUH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON TTPUPO/IBI.

CpoiicTBa OuocucTeM U UX pa3HooOpa3ue. YpPOBHU OpraHU3ALMU
OMOCHCTEM:  MOJICKYJISIPDHBIM,  KJIETOYHBIM,  TKaHEBBIA,  OpPraHU3MEHHBIH,
MOMYJISIITUOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOT€OIIEeHOTHYECKHI ), OnOoChEepHBIH.

JlemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MMPU3HAKYU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: Mmojaenb MoJiekybl JIHK.

Tema 3. XuMHnuecKuid COCTAaB U CTPOCHUE KIIETKH.

XUMHYECKHN COCTAB KJIETKU. XHUMHYECKHE HJIEMEHTBI: MAKPOIJIEMEHTHI,
MUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIIMM BOJBI W MUHEpaIbHBIX BeliecTB B Kkietke. [lomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue 0eiaKoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezameHnnmble u 3aMEHUMBbIE AMHUHOKHUCIIOThl. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIepBUYHAs, BTOPHYHAS, TpETUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHUe CBoilcTBa OenkoB. buonorumyeckue
GbyHKITUU OCITKOB.

®epmeHThl — Ouonornyeckue Karanuszatopbel. Crpoenue (depmeHra:
aKTUBHBIA TIEHTp, cyOcTpaTHas cnenududHocTh. KodepmeHnTsl. Buramunsl.
OTnuuaust PepMEHTOB OT HEOPTAHUYECKUX KATATH3aTOPOB.

VYrneBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Je30Kcupr0o03a),
aucaxapuipl  (caxaposa, JaKTo3a) W mosMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
HeT0103a). buonornyeckne GyHKIMN yTIIEBOAOB.

Jlumuasl:  Tpurauuepuabl, Qochomunuasl, crepouasl. ['mapodubHO-
ruapodoOHble  cBoiicTBa. buonornueckne ¢GynHkuuu aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OEITKOB M JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUHU.

HyxkneunnoBeie xucnotel: [JHK wu PHK. Hykneotuael — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenne u ¢pynxuun PHK.
Buasl PHK. AT®: ctpoenue u GyHKIIUU.

Huronoruss — Hayka o kjierke. Kierounas Teopus — mnpumep
B3aUMOJICHCTBUS HACH W (PaKTOB B HAaydyHOM TO3HAHMH. METOJbl H3y4YCHUS
KJIETKHU.

Knerka kak mnenoctHass »xuBasg cucrema. OOIIHMe TMPU3HAKU KIETOK:
3aMKHyTasi HapykHas MemOpana, monekynsl JIHK kak renermdeckuil ammapar,
cUCTEMa CUHTe3a Oeka.

Tumnbel KJIETOK: HJyKapuoTHYecKass W mpokapuorudeckas. (OcobOeHHOCTH
CTpOEHHUs MpoKapuoTHueckor KieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKON KIEeTKA. (OCHOBHBIE OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U



rpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAsI CTEHKA, IMTUKOKAIUKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBolicTBa u pyHKIuu. [{uTormmasma u eé
opranouipl. OnHomemOpanHbie opraHouabl kietku: OIIC, ammapar [Monbmxu,
au30coMbl. [loayaBTOHOMHBIE OpPraHOWbI KIETKU: MHUTOXOHIPHUH, IIIACTHUIBI.
[IpoucxoxaeHne MUTOXOHIApUM u mnactua. Buasl mmactun. HememOpanHbie
OpTraHoOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KryTUKUA. QYHKIIUU OPTraHOUI0B KJIETKU. BKitoueHus.

SAnpo — perynsaTopHblii LeHTp KieTku. CTpoeHue sapa: sigepHast 000JI0uKa,
KapuoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JlemoHcTpanuu:

IToptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. llInelinen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxina, K.M. bap.

Huarpammbl:  «PacnpeneneHne XUMHAYECKHX DAJIEMEHTOB B HEXKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabnuiel u cxemsl: «llepuoguyeckas Tabavila XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoneKyIbl Boab», «brocnnTtes 0enka», « CTpoeHrne MOJIEKYJIbI OENKay,
«Ctpoenue pepmenta», «HyknennoBsie kucnotel. [JHK», «Ctpoenue mosiexybl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE JKMBOTHOM KIIETKW»,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOECHHE TNPOKAPHUOTHYECKON KIETKUY,
«Ctpoenue sanpa KIEeTKn», « Y IeBOAb, «JIMmuasn.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYJOBaHUE IJisi IPOBEICHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabGopaTopHbIe U MPAKTHYECKUE PaOOTHI:

JlaGopatopHass pabora Ne 1. «l3ydeHne KaTaaIuTHYECKOW aKTHBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopuass pabora Ne?2. «M3ydeHuwe CTpoeHHUS KIETOK pacTeHUH,
KUBOTHBIX W OaKTEpHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemaparax M MX
OIIMCAHUE.

Tema 4. JKuzHenearenbHOCTh KIETKHU.

OOMeH BelecTB, WM MeTab0IU3M. AcCUMUIAINS (TUTACTUYECKU 0OMEH) 1
JTUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHUsI BEIIECTB U DHEPrUM B IMOHUMaHUU
MeTaboau3Ma.

Tunbr oOMeHa BemecTB: aBTOTpOodHBIN U reTepoTpodHbIn. Pons pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas ¢as3pl (QorocuHTe3a. Peakumu
dboTocunTe3a. DPhekTUBHOCTh (oTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a JJIS KU3HU
Ha 3emuie. BiausHue ycnoBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €TO
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUI.

XeMOoCHHTEe3. XEeMOCHHTE3UpYoIIHe 0akTepuu. 3HaueHnEe XEMOCHHTE3a AJIs
KU3HU Ha 3eMJIE.

DHepreTuueckuil oOMeH B KileTKe. PacuienyieHue BellecTB, BBIIEIECHUE U



AKKyMYJUPOBaHHE OJHEPrud B KJIETKE. OTambl HSHEPreTHYEeCKOoro oOMeEHa.
['mukomus. bpoxenune m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JIbIXaHUE. OKucCIUTENHHOE dbochopuaupoBanue. D¢ HEeKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknuu MarpuuHoro cuHte3a. ['eHermueckas wuHpopmauus u JIHK.
Peanuzanus renetmyeckod MHQPOpMalnMM B KJIETKE. ['€HETHUYECKHl KO M €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsauus — 6uocunres
oenka. Otanbl TpaHcasauuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
onocuHTE3€e OemKa.

Heknerounsle ¢GopMbl XKU3HU — BUPYChl. McTopusi OTKPBITHS BHPYCOB
(I.H1. UBanoBckuii). OCOOECHHOCTH CTPOCHHUS W JKU3HCHHBINM IIMKJI BHPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKa, BbHI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxeduiura yenoreka (BMY) — BozOyaurens CITM/]a.
OOparHast ~ TpaHCKpuIlMs, peBepraza u  uHTerpaza. lIpodunakruka
pacmpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUM.

JlemoHcTpanuu:

[Toprpets: H.K. Konbuos, /I.1. UBanoBckuii, K.A. Tumupsses.

Tabmuiel u cxembl: «Tunel nutanusy, «Metabonusmy», «MUTOXOHAPUSI,
«JHepreTudeckuii oomen», «Ximopomiacty, «Dotocuntes», «Crpoenue JIHK»,
«CTtpoeHue u PyHKIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbId nuka Bupyca CIIN/a,
oaxTepuodaray, «Pemnukarus JTHK».

Oo6opynoBanue: moaenu-anminkauuu «Ynsoenue JHK u Tpanckpunimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JTHK.

Tema 5. Pa3aMHOX€EHHME U MHIMBUIYAJIbHOE PA3BUTHUE OPraHU3MOB.

Kierounblii MK, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza m MHUTO3.
[Tpoueccrl, mpotekatomue B wHTep(daze. Perumkamus — peaxius MaTpUYHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapUOTHIL.
JlumuionaHeli W TAluIOWOHBIA  XpOMOCOMHBIE  HAOOphL.  XpOMaTHJIBI
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHIWBUAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenne knetkn — muto3. Craauu murtosa. [Ipomeccsl, mpoucxoasume Ha
pPa3HBIX CTAUSAX MUTO3a. bBHOTOTHYECKUIN CMBICI MUTO3A.

[Iporpammupyemasi ruOGeNb KJIETKH — aromnTo3.

dopMbl pa3MHOKEHHSI OPTAaHU3MOB: 0€CIoJIoe U MoJioBoe. Buibl Gecrnosoro
Pa3MHOXKEHUA: JCJIEHUE HAABOE, I[MOYKOBAHME OJHO W MHOTOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE [T CEJIEKIUU.

[TooBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIpoueccsl, npoucxodsiue Ha CTaausX Menosa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornueckuii CMbICI U
3HA4YeHUE MENo3a.

I'amerorenes — mpoiiecc 00pa30BaHUSI MOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX
KJIETOK — TrameT (CrnepMaro3ou]l, SUIEKIETKa) — CIEepPMAaTOreHe3 U OOTCHES.



OCOOEHHOCTH CTPOCHUSI SMIIEKICTOK W CcrepMaro3ousoB. Omuio0TBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOreHE3). OMOpPHUOHAIBHOE Pa3BUTHUE
(aMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJneHue, racTpyisinus, opraHorene3. lloctamOpuoHanbHOe paszBuTue. TUIbI
MOCTAMOPUOHAILHOTO Pa3BUTHUS: MPSAMOE, HENpsMoe (JIUYuHOYHOE). BrnusiHue
cpedbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacrenuii. OHTOr€HE3 IBETKOBOI'O PACTEHUA: CTPOCHUE
CEMEHHU, CTaINHU PA3BUTHUS.

JlemoHcTpanuu:

Tabmuubr U cxembl: «DOpMbl Pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOXKEHUE
pactenui», «Jlenenne xknetku Oaktepuii», «CTpPOEHHE TOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmukamus JTHK», «Mutosy,
«Meiiosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MIICKONMUTAIOMINX U
yesnoBekay, « OCHOBHBIEC CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKpPOCKON,  MHUKpompemnaparsl  «CriepMaTo30U/Ibl
MJICKOTIUTAIOLIETO», «SIHIEeKIeTKa MiIeKonuTarmero», «KapuoknHes B KieTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «J/leieHne KIeTKW», MOJEIb
JTHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHbIe U IPaKTUYECKUE PabOTHI:

JlabopatopHasi padora Ne 3. «HaOmioneHue mMuTO3a B KJIETKAaX KOHUYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIPENApaTax».

JlabopatopHasi pabora Ne 4. «M3yueHue CTpPOEHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenaparax.

Tema 6. HacineacTBEeHHOCTh M K3MEHUYMBOCTh OPTaHU3MOB.

[Ipenmer wu 3amaun reHeruku. Mceropust pasBuTus TeHETHKH. Poib
UTOJOTUA U SMOpPUOJIOTMU B CTAaHOBJIEHUU TIE€HETUKU. Bkiag poccuilckux u
3apyOeXHbIX  yY4€HBIX B  pa3BUTHE  T€HETUKU. MeToApl  T'€HETUKU
(ruOpUI0JIOTUYECKU, ATOTCHETUYECKHU, MOJIEKYJISIPHO-TEHETUYECKHUI).
OCHOBHBIE TE€HETHYECKHE MOHATHS. ['€HeTMYecKas CHUMBOJIMKA, UCIIOJb3yeMas B
CXeMax CKpELIUBAHUM.

3aKOHOMEPHOCTH HACJICJIOBAHMS MPU3HAKOB, YCTAaHOBIECHHBIE . Menaenem.
MonHorubpuHoe CKpelMBaHue. 3aKoH €IWHO00pa3us THOPUIIOB TIEPBOTO
nokosneHud. IlpaBuno AOMUHUMpOBaHHWs. 3aKOH paCLICIUICHHUS NPU3HAKOB.
I'mnote3a uynctoTel ramet. [loyIHOE U HEMOJIHOE JOMUHUPOBAHHUE.

JHuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHMOIO  HACJEeIOBaHUS
npu3HakoB.  l{UTOreHeTHYecKMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenmBanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIPEICTICHUS TEHOTHIIA OCOOH.

CuemieHHoe  HaciienoBaHue npusHakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HACJIE€JOBaHUIO I'eHOB. HapyllleHue cuernyieHrst reHOB B pe3ybTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOpHS HACIIEACTBEHHOCTHU. [ eHeTuYeCKne KapThl.



I'enetuka nona. XpoMOCOMHOE OMpEAEICHUE MO0Ja. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omoramerHele W rereporaMeTHble OpraHusMbl. HacnepoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MMOJIOM.

N3MeHUnBOCTSD. Buner W3MEHUYUBOCTH: HEHACJIEACTBEHHAS u
HaclIeACTBeHHasA. Ponbp  cpeapl B HEHACHEJICTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAUGUKAMOHHOW W3MEHUMUBOCTH. BapualnMoOHHBIA psia U
BapuanvoHHass kpuBas. Hopma peakuum mnpuszHaka. KoindecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKKM W UX HOpMa peakiuu. CBoicTBa MOAMGMUKAIIMOHHON
W3MEHUYHMBOCTH.

HacneactBennasi, wiM reHOTHNMYECKasi, M3MEHUYMBOCTh. KoMOuHaTHBHas
W3MEHYMBOCTb. Melo3 W TMOJIOBOM mpoliecC — OCHOBa KOMOWHATHUBHOM
U3MEHYMUBOCTU. MyTalnmoHHasi u3BMeHUYUBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluii. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTMYECKUX PSAJ0OB B HacliecTBeHHOM n3menunBoctu H.M. BaBuiiosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI T€HETHKHU
yeJIOBEKa: T€HeaJIOTMYECKNM, OU3HEI[OBBIHM, IINTOI€HETHYECKHUHI, OMOXMMHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHIM. CoBpeMeHnHoe ONPENEIICHUE TE€HOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[T11[P-anamm3a. HacmencTtBennnie 3a0ojicBaHUS 4YeJIOBEKAa: T'E€HHBIC OOJIC3HHU,
00JIe3HU C HACJEJCTBEHHOM MPeapacioiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatuueckue W TreHepaTuBHbIE MyTanuu. CTBOJOBbIC KIETKU. [IpuHUMMBI
310pOBOr0 00pa3a >KU3HH, TMATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS T€HETUYECKHUX
Oose3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHUE MEAUIIMHCKON
TC€HETUKHU B MPEAOTBPAIIEHUH U JICUCHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKa.

JleMoHCTpauuu:

IToptpers: I'. Mennenb, T.Mopran, I ge ®pusz, C.C.YerBepukos,
H.B. Tumodees-Pecorckuii, H.M. Bapuios.

Tabmuuer w  cxembl:  «MOHOTMOpHIIHOE  CKpEIIMBAaHWE MW €r0
[UTOI€HETUYECKAasi OCHOBa», «3aKOH paCIICIUICHHS] M €ro LUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «JluruOpugHoe  CKpEIIMBaHHEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpemiuBaHus»,  «Meho3y,
«B3anmoneincTBue aUIeNbHBIX TE€HOB», «l'E€HETMYecKue KapThl PACTEHUM,
JKUBOTHBIX WU 4YeJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEAOBaHMS,
CLUEIUIEHHOTO ¢ mnosiom», «Kapuotumbl uyenoBeka M KUBOTHBIX», «Buasl
U3MEHUMUBOCTHY», «MoaudukalnnonHas H3MeHUYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnn KpoBuw», « MyTalimoHHasi U3MEHUHUBOCTHY.

OO6opynoBanue: MoJeau-anruiuKanuu «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«Henonnoe nomuHupoBaHuey, «JuruOpumnoe ckpemnuBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII W MHKpompemnapaT «Jlpo3odpumna» (Hopma, MyTanuu
(bOopMBI KPBUTbEB M OKPACKH Tela), repoapuii «['opox moCeBHOM.

JlaGopaTopHbIe U IPaKTUYECKUE PAOOTHI:

JlaGopatopnas pabora Ne 5. «M3ydeHue pe3yJbTaTOB MOHOTMOPUIHOTO U
JTUTHOPUIHOTO CKpPEUIMBaHUs y AP030(P ikl Ha TOTOBBIX MUKpOMpenapaTaxy.

Jlabopatopnas padota Ne 6. «M3yuenne MoaupukamoHHON U3MEHYUBOCTH,



IIOCTPOEHHE BAPUALMOHHOTO PSiJla U BAPUALIMOHHON KPUBOW.

JlabopatopHnasi padota Ne 7. «AHanu3 MyTaruil y npo30¢puisl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[IpakTnueckass padora Ne?2. «CocTaBlieHME U aHalu3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M IPOLECC. 3apOKICHHUE CEIEKIMU U JOMECTUKALM.
VYyenue H.W. BapuiioBa 0 neHTpax NpOUCXOKACHHUS U MHOTO00pa3us KyIbTYPHBIX
pactenuil. LIeHTpBl NpoMCXOXKAEHUS JOOMAlIHUX XKUBOTHbIX. CopT, mopoxa,
HITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCoBbIN 1 MHANBUIYAIbHBIN OTOOPHI B
CEJIEKIIMM PAcCTEHUW M KUBOTHBIX. OIllEHKAa 3KcTepbepa. bIM3KOpoacTBEHHOE
ckpenuBanue — HWHOpuAWHT. Ywmcras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
I'erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnass tubpuauzamuss u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYy4YEHUE TOJUIUIONAOB. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX W
MHUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOU3BOACTBA. |'€HHAs WHKEHEPUsS. DTallbl
co3ganusi pexomOuHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounele KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KiloHnpoBaHHe BBICOKONPOIYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkojoruueckue M dtudyeckue  npodsnembl. MO —  reHeTmyecku
MO (ULMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[ToptpeTsr: H./. BaBuios, N.B. Muuypus, I'.1. Kapnieuenko,
M.®. BaHOB.

TaGmunsl u cxembl: kapta «LIeHTpBI MPOUCXOXKACHHUS U MHOTOOOpa3us
KyJIbTYPHBIX pacTeHui», «I[loposbl JOMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuii», «Otganénnas rudpuanzanus», «Pabotsl akanemuka M.®. MBanoBay,
«ITomumnonnusa», «OObEKTBI OuoTexHONOrUM», «KieTouHble KyJabTypbl U
KJIIOHUPOBaHHeE», « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJsKM IUIOJOB M KOPHEIUIONOB JUKHX (OpM H
KyJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKoOX03iCTBEHHbIE PACTECHUS.

JlabGopaTopHble U MPAKTHYECKUE paOOTHI:

Okckypeust «OCHOBHBIE METONBI U JOCTHKEHHUS CEJIEKUMU PAacCTeHUN U
KUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHIUIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA  yY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abopaTOpHUIO
arpoOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

Conep:xkanue o0yyenus B 11 kiacce.

1 4yac B Henento, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMs

Tema 1. DBomonoHHast OMOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPHUH. DBOJIOLMOHHAS
Teopusi U €€ MecTo B OMONOruu. BrnusHue 3BOJIONMOHHON TEOPUM HA Pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CeuperenscTBa 3BOMOIMM. llaneoHTOIOrMYECKHE: MOCIEAOBATEINBHOCTD



HOSIBJIGHUS BHUJOB B TAJICOHTOJIOTMYECKOM JIETOMHUCH, MEPEXOAHbIE (POPMBI.
buoreorpapuueckue: cxoacTBo u paznuune GayH u Hprop MaTepuKoB U OCTPOBOB.

OMOpUOJOTUYECKUE: CXOACTBA W pa3IMuMsl 3MOPHUOHOB PAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIEC, AHAJIOTHYHbIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX MyTed Yy BcexX
OpraHU3MOB.

OpomonmonHas tTeopus Y. Jlapuna. Ilpenmnocbulku BO3HUKHOBEHUS
napBuHU3Ma. J[BMKyIME CHJIbI 3BOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHUYMBOCTb,
O0opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunretuueckas teopust 3BosoIuu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkpoasosronus. [lomynsanus kak eAMHUIA BUAA U SBOJIIOLNH.

JBrxymue cuibl ((hakTOphl) SBOJIONHUKA BUIOB B MpUpoae. MyTallnOHHBIHA
OpoleccC M KOMOMHATHBHAas M3MEHYUBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHOB. 3011 1 MUTpanus.

EctectBennblii or6op — HampaBisitommii  gaxtop 3Bodouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OPraHU3MOB KakK pe3ysbTar 3Boionuu. [Ipumepsr
IPUCIOCOOJIEHUI y OopraHu3MoB. ApoMop(h03bl U UAHOATANITALIUY.

Bun wu BupooOpazoBanume. Kputepun Buma. OcHOBHbIE  (OpPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

MakposBoinorusi. DopMbl  3BOJIOIMUHU:  (UIETHYECKAs, JTUBEPreHTHas,
KOHBEpIreHTHasi, napasuienbHas. HeoOpatuMocTs 3BOIOIUY.

[IpoucxoxieHre OT HECNEeUUAIU3UPOBAaHHbBIX NpeAKoB. [Iporpeccupyronas
crnenuanu3anys. AJanTUBHAS paguanusl.

JlemoHcTpanum:

IToptpersl: K. JIunneit, XK.b. Jlamapx, Y. Hapsun, B.O. KoBaneBckuii,
K.M. bap, 3. I'ekkensb, ®. Mromnep, A.H. CeBepiios.

Tabmuupr u cxembl: «Pa3BuTHEe OpraHMYecKoro Mupa Ha 3emiey,
«3apoJpIli MO3BOHOYHBIX UBOTHBIX», «ApxeonTtepukcy, «Dopmbl 00psOBI 32
cymectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOrooOpasue COpToB PACTEHHID,
«MHorooOpasue  mopoa  KMBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Uamoamantaumm», «OO0mas aereHepauus,
«/JIBmwxkymme cuibl  3Bodonmu», «Kapra-cxema mapuipyTta  IMyTEHIECTBHUS
Y. Japsuna», «boprba 3a cymectsoBanue», «IIpucrnoco0aeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa30BaHNe», « IKOJIOTHYECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJUICKIUS HACEKOMBIX C PA3JIMYHBIMU THIIAMH OKPACKH,
HaOoOp IUIOAOB M ceMsH, Koyiekuus «[Ipumepbl 3alUTHBIX HPUCIIOCOONEHUN Y
AKHUBOTHBIX», MOJeTb «OCHOBHBIC HANpaBICHUS IBOJIIOLMHU», 0OBbEMHAsS MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckass kapra wmupa, Komiekuus «@DPOpMbI COXPaHHOCTU
UCKOIIAEMbIX JKMBOTHBIX U pacTeHWil», Mozaenp ammuukauus «llepexpéct
XpOMOCOM», BIIaHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butune
JATYLWIKW», MUKponpenapaT «/po3oduna» (Hopma, myTtanuu QopMbl KPbLIbEB U



OKpacCKH Tena).

JlabopaTopHbI€ U MPAKTHYECKUE PaOOTHI:

Jlabopatopuast pabora Ne 1. «CpaBHeHue BUAOB 1O MOp(doIorndeckomy
KPUTEPHIO.

Jlabopatopnas pabota Ne 2. «Onucanue mpucrnocoOJI€HHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha 3eEMIIE.

JloHay4dHbIE TPEACTABICHUS O 3apOXIACHUU XU3HU. HaydHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emsie: a0uoreHe3 M naHcnepMmus. XuUMHUYecKas
ABOMIONMSA. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIACHNE XUMUYECKOW IBONMIOINK. HavanbHbIe Tanbl
ounonorndeckor 3Bosoniuu. ['mmoreza PHK-mupa. dopmupoBanne meOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII XKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie Mo 3paMm u nepuonaM. Kartapxeil. Apxeiickas u
npoTepo3oiickas d3pbl. Ilameosoiickas 2pa U €€ TMepuoibl: KEeMOPHUUCKHUM,
OpPXOBUKCKHUH, CUITYPUUCKNAN, TEBOHCKNN, KAMEHHOYT OJIbHBIN, TIEPMCKHU.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUIA, MEJIIOBOM.

KaliHo3olickass 3pa ©W €€ mnepuoApl: TNaJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOTIOT€HOBBIMN.

XapakTepUCTUKA KJIMMaTa M TEOJIOTHYECKUX IpoueccoB. OCHOBHBIE ATallbl
ABOJIIOIMU PACTUTEIBHOTO M KMBOTHOrO MuUpa. ApoMopdo3bl y pacTeHUM u
XKUBOTHBIX. [0siBIIEHNE, pacUBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CuctemMa OpPraHM4ecKOro Mupa Kak OTpakeHHEe HBOMOLHMH. OCHOBHBIE
CHUCTEMAaTUYECKHE IPYNIIbI OPraHU3MOB.

OBOJIOLMS YeI0BEKAa. AHTPOIOJIOrus Kak Hayka. Pa3BuTue mpeacTaBieHH
O TIPOUCXOXKJIEHUU YesroBeka. Meroasl M3ydeHHsl aHTpororesesa. CxoacrtBa u
pasnuyus 4eJ0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.

JBmxymume  cuibl  ((akTopel)  aHTpomoreHe3a.  HaciencTBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIecTBeHHBI 00pa3 KU3HH,
W3TOTOBJIEHNE OPYIUU TPYyZAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU HBOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YeIoBEK
yMenbld, YenoBek npsaMoxomsalni, YermoBek HeaHIEpTAIbCKUM, Yenosek
pa3yMHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHBIE OOJIBIIME  pachl:  €BPOIECOUAHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHas  (PKBaTOpHalbHasi),  MOHTOJIOMAHAS
(a3marcko-amepukaHckasi).  UepTel  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEeJI0BEYECKUX pac K YCIOBUAM CYIIECTBOBaHMs. ENMHCTBO 4YeOBEUECKUX pac.
Kputuka pacusma.

JlemoHcTpanuu:
[Toptpersr: @. Penu, JI. Ilactep, A.M. Omapun, C.Mwumnep, I'. IOpn,
Y. lapBuH.

Tabmuiel 1 cxembl: «Bo3amkHoBeHne COIHEUHON CHCTEMED», «Pa3Burme
OpraHuyeckoro Mwupa», «PacturenbHas kietka», <«OKuBOTHas  KieTkay,



«IIpokapuoTnueckas kinerTka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AaHATOMHYECKHX YEpPT CTPOCHMS YEJIOBEKa U YeJIOBEKOOOpa3HbIX
00e3psiH», «OCHOBHBIE M€CTa NAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4eJIOBeKa», «JlpeBHenmue moan», «lpesHue moan», «llepssie
COBPEMEHHBIE JI0IN», «YemoBeyecKkrue pacoD».

O6GopynoBanue:  Mmynsiku  «lIpoucxoxaenne  4venoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpPTallblla, KPOMaHbOHIIA), CIETKU WU
U300paKEHUS KaMEHHBIX OpyJIud NEepBOOBITHOTO YeaoBeKa (KaMHHU-YOMNIEPHI,
pyownta, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KOUIeKIus «DopMbl
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX Y PACTCHUI».

JlabGopaTopHbIe U MPAKTHYECKUE PaOOTHI:

[Ipaktuueckast pabora Ne 1. «/3ydeHne MCKOMAaeMbIX OCTaTKOB PacTeHUH U
KUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcust «IBOJIOLUSI OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WK KpaeBeIUeCKUuN My3eil).

Tema 3. Opranu3msl U OKpy:Karoias cpesa.

DKoJlorusl KaKk Hayka. 3ajaud M paslenbl  3KOJOTMH. MeTosl
9KOJOTMYECKUX HCCIEAOBAaHUN. DKOJIOITMYECKOE MHUPOBO33PEHUE COBPEMEHHOIO
YeJI0BEKa.

Cpenpl oOuTaHus OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue (¢daktopel. Kiaccudukaius >5KOJIOTHYECKUX (PAKTOPOB:
abnotuyeckre, OWOTUYECKME U aHTPOINOreHHbIe. JIeHcTBHE SKOJOTHMYECKHX
(GhakTOpOB Ha OPTAHU3MBI.

AbGuotrnueckue (HakTophl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPHOIU3M.
[IpucnocoOneHuss OopraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buosornueckue puTMsI.

buotnueckue  daktopel.  Bumsl  OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepamus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HEUTpanu3M. 3HAaueHHE OWOTHMYECKUMX B3aMMOJEWUCTBHM MJii CYILIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU nomyisuuu. OCHOBHBIE MOKA3aTENH
HNOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. J{nHaMyka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJsius.

JlemoHcTpanuu:

[Toptpetsi: A. I'ymb6oasar, K.®. Pynse, 3. ['ekkens.

Tabnunpsr u cxembl: kapta «lIpupoausie 30Hb 3emnny», «Cpenbl 0OUTaHUS
opranuzmoBy», «®ortonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHUCJIEHHOCTH NOMYJISIUK UHDY30pun-Ty penbkmny», «[lumessie nenm».

JlabGopaTopHbIe U MPAKTHYECKUE PaOOTHI:

Jlabopatopnas padota Ne 3. «Mopdosmornueckre 0cCOOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BrniusgHue cBera Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.



[Ipaktuueckass padora Ne5. «[loacuér TUIOTHOCTH MOMYJSIHA Pa3HBIX
BUJIOB PACTCHUI.

Tema 4. CooO1iecTBa 1 3KOJOTMYECKHE CUCTEMBI.

Coo0miecTBO opranu3moB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBAaf,
NpPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momuHantel. CBsA3U B
OHOLIEHO3E.

Dxosiorudyeckue cuctembl (dkocuctemsbl). llonsitue o0 »sKocucreme u
ouoreoneHoze. DOYHKIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBbI. [luIiieBble LeMM U CETH.
OcCHOBHBIE TIOKA3aTelMd SKOCHUCTEMbI: OuoMacca, MPOAYKUHA. DKOJIOTHYECKHe
nUpaMubl: TPOAYKUIHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOWUYMBOCTB, CAMOPETYJIALHNs, pa3BUTHE. CyKIEecCHus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€P M PEK. DKOCUCTEMA XBOMHOIO
WJIH IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTEHHBIE  JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpaszue kak ¢aktop ycroduuBoctu 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOro pa3HOoOOpa3us Ha 3emiie.

VYuenue B.U. Bepnaackoro o ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouochepnl. XKuBoe BemectBO U ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00aNbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue M oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BeliecTB 1 OMOre0XMMHUECKUE UKIIBI 3J1eMEHTOB (yriepoa,
a3oTa). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Omochepe 3emi. AHTPONOTCHHBIC HW3MCHEHUS B
ounocdepe. I modabHBIE SKOJIOTHYSCKUE TTPOOTIESMEI.

CocyiecTBoBaHue IPUPOABI U YeJIOBEYECTBA. Coxpanenue
Onopa3sHooOpa3usa Kak OCHOBa ycToW4YMBOCTH O6uochepsl. OCHOBA pallMOHATBHOTO
yIOPABJICHHUSI TMPUPOJHBIMU pECypcaMu M HX HCHONb30BaHue. JlocTuxeHus
OHMOJIOTHHU U OXpaHa NPUPOJIBI.

JlemoHcTpanuu:

IToptpetsr: A.Jl. Tencin, B.H. Cykaués, B.l1. Bepnanckuii.

Tabmuuel u cxemsl: «[Iumessie nenu», «buoLeHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOuiecTBa», «llenn nutanusy, «IKojJOrHYECKass TUPAMHUIAY,
«buocdepa u yenosek», «IKOocUCTEMA HTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XxBoitHoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepHsie
AHTPOIIOTEHHbIE  BO3JIEWCTBUS Ha IpUpPOAY», «Baxueumme UCTOYHHUKH
3arpsi3HEHHS BO3/yXa W TPYHTOBBIX BO», «[louBa — BakHEHIIasi cOCTaBISIONMIAs
ouocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3dpdex», «DakTopbl
PaIMOaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnipoctpanenune xu3Hu B Ouocdepe», «O30HOBBIT d3kpaH Ouocdeps,
«Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor a3zora B mpupoaey.

O6opynoBanue: Mozelb-anmaukanus « TunuuHsle OMOUEHO3b», Tepbapuii
«PacturenbHble cooliIecTBa», Kojulekuun «buonenos», «Bpenurenu BaxxHeUIIUX



CEIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYyp», TepOdapuu W KOJUICKIMHM PACTCHUA U
KUBOTHBIX, MPUHAJJICKANIME K Pa3HbIM 3KOJIOTMYECKUM CpyImnaM OJHOTO BHUAA,
Kpacnas xnura Poccuiickori Demeparuu, M300paKEHUS OXPAHSIEMBIX BHJIOB
pPacTeHUH U )KUBOTHBIX.

Ilnanupyembie pe3yiabTaTbl OCBOCHUSI MPOrpaMMbl MO OHOJIOTHHU
(0a3oBbIil yPOBEHB) HA YPOBHE CpelHEro o0uero o0pa3oBaHusl.

Cormacno @I'OC COO ycraHaBIMBarOTCA TPeOOBAHMS K pPE3yJbTaTaMm
OCBOEHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

B cTpykType JMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHHUS MpeaMera «bHoiaorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHUE OOYYarOIIUMUCS POCCUNUCKON
rPaXXIAHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpENENeHNI0, HaJlu4yhue MOTHBallMM K  OOy4YeHHI0  OHOJoruw,
IIEJICHANPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIEHUUW JUYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CHOCOOHOCTHh OOY4YarOUIUMXCSl PYKOBOACTBOBATHCS B CBOEH
JEATEeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OMOJOTMYECKOTO 00pa3oBaHWs, HAJIWYUE 3KOJOTMYECKOro IpPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «bruonorusy JOCTUTAIOTCS B
€AMHCTBE YYEOHOM M BOCIHUTATEIBHOM JIEATEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMU, HICTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMU, MPUHATHIMU B OOUIECTBE IMpaBUIaMU U HOpMaMU
MOBEACHUS W CIOCOOCTBYIOT MpOlLleCCaM CaMOIIO3HAHMUS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3HUIMU JMYHOCTH, MaTPHUOTHU3MA,
YBAKEHHS K 3aKOHY W IMPAaBOIMOPSAIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPpaAUIASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, TpUpOIE U
OKpY XKarolen cpene.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS Yy4eOHOro mnpeaMera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WMLMEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBbITA U OMBITA JEATECILHOCTH B TMPOIECCE peaiu3allui OCHOBHBIX HAMpaBiICHUN
BOCIIUTATEJIBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxx1aHCKOT0 BOCIIUTAHMUS:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKON MO3UIIMKU 00YUaIOIIErocsi KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAaHME CBOWX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPUYECKON JEATETbHOCTH TMPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO TMO3WIHUIO IO OTHOIICHHUIO K



SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENbCKUX 3aJad, YBaXHUTEIbHOE
OTHOUIEHUWE K MHEHHIO OIIMOHEHTOB MpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TyMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTpuOTHYECKOTO0 BOCITUTAHMUS:

c(hOpMHUPOBAHHOCTh pOCCUCKON IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MAa, YBaXKEHUSI K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IIE€pE.l
Ponunon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK M KYJIBTYpY,
IIPOLIOE U HACTOAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLICHHWE K MPUPOJHOMY HACIEOUI0 W IAMATHUKAM
PUPOABI, JOCTHMKEHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
TpyAe;

CIIOCOOHOCTh OLICHUBATh BKJIaJ POCCUHCKHX YYEHBIX B CTAHOBIICHHUE H
pa3BUTHE OMOJOTMH, MOHUMAHUE 3HAYEHHUsS OWUOJIOTMM B IO3HAHUM 3aKOHOB
OPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

ujenHas yoe:xx1€HHOCTb, TOTOBHOCTD K CITyeHHI0 OTeYecTBY U €ro 3alluTe,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HaHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBATH CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pOAMTENISAM, CO3JAHUIO CEMbU Ha
OCHOBE OCO3HAHHOI'O NMPUHATHUS LIEHHOCTEW CEMEHMHOW JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccnu;

4) 3CTETUYECKOTrO BOCITUTAHUSA:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIOYAs ICTETHKY ObITA, HAYYHOI'O H
TEXHUYECKOT0 TBOPYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLIEHU;

NOHUMAaHHE SMOLIMOHAIIBHOTO BO3/IEVCTBUS JKUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHMIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pu3MUecKOro BOCIUTAHUS:

NOHMMaHue M peaau3alus 370pOBOr0 M 0e30macHoro obpasza KU3HU
(3mopoBO€  TUTaHUE, COOJIOJICHHE TUTMEHWYECKUX TPaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHIATHH © OTAbIXa, peryisapHas (Gusndeckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHHWE [IEHHOCTH TMPaBUJ WHAUBUAYAIBHOTO W  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIUX 3J0OPOBbIO U KU3HU JIIO/IEH;



OCO3HaHUE MOCIEACTBUM M HENPUATUE BPEAHBIX NMPUBBIUEK (YyHOTpPEOICHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHSI);

6) Tpy10BOTO BOCITUTAHHSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTEPCTBA, TPYA0IO0HE;

TOTOBHOCTh K AKTHBHOM JESTEIBHOCTH TEXHOJIOTMYECKOM W COLHAIBHOM
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JESITEIbHOCTB;

UHTEPEC K pa3audHbIM cepam npodhecCHuoHANbHOU 1eATeNTbHOCTH, YMEHHE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oyaymei npodeccur U pearu30BbIBAThH
cOOCTBEHHbIE KU3HEHHbIC TUTAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH )KU3HH;

7) DKOJIOTMYECKOr0 BOCITUTAHUS:

HKOJIOTMYECKU LeJeco00pa3HOe OTHOIIEHUE K MPUPOAE KaK HCTOUYHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYIECTBOBaHHS;

MOBBIIIEHHE YPOBHS 3KOJIOTMYECKOW KYJIBTYpbl: HPHOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYIKOB M OLIGHKM HUX BO3MOXHBIX IOCIEACTBUU s
OKpYXKaroLenl cpebl;

OCO3HaHHWE TJI00ATBHOIO XapakTepa AKOJOTMYECKUX MPoOieM U MyTell ux
peLIeHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh MNPUOOpETaeMble MNpU HU3YYEHUH OHOJIOTHH
3HAHUST W YMEHUS TMpU pPEHIeHUH NpoOJieM, CBSA3aHHBIX C palUOHAIbHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHS B IMPHUPOJIE,
HaIlPaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OrOoChephI);

AKTUBHOE HENPUATHE JICMCTBHUM, MPUHOCIIIMX BpEIl OKPYXKAIOMIECH
OPUPOJIHON cpesie, YMEHHE MPOTHO3UPOBATH HEOIAroNpHUsTHBIE SKOJIOTMYECKUE
MOCJIEICTBUA MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJU4YHE€  PA3BUTOIO  3KOJIOTMYECKOTO  MBIIUICHHS,  3KOJIOIMYECKOU
KyJbTYpbl, ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HAIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCA MMM B IIO3HABATEJIbHOW, KOMMYHUKATHBHOM M COLMAIIBHOU
IPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MIPAKTUYECKON ESATEIbHOCTH 3KOJOTUYECKOU
HaIIPaBIICHHOCTH;

8) IIEHHOCTU HAYYHOT'O MMO3HAHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHMajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET'0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYpPbl KaK CpeIcTBa
B3aUMOJICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHUMaHuEe crenuuKd OWOJOTUM KaK HayKd, OCO3HaHHE €€ poiHu B
dbopMHUpPOBAHUY PAlMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEIOCTHOTO
NPEICTaBICHUS 00 OKpYXAlolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YeJIOBEKa U
oOmiecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUuH MpodeM
COXpPaHEHMS IIPUPOTHOIO PABHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTU OMOJIOTHUHU ISl COBPEMEHHOM IUBUIIU3ALINH:



oOecrieueHrss HOBOTO YPOBHSI PAa3BUTHUSI MEIUIIMHBI, CO3JaHUS TEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pEeIIaTh  PECypCHbIE  MPOOJIEMBI  pPa3BUTHS
YeJI0BEYECTBA, NMOMCKA MyTEH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obecrieyeHuss  mepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHAIIBHOMY
UCIIOJIb30BaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OWUOJOTUYECKUX 3HAHUM B MEIAX
MOBBIIIEHUS  OOIIEH  KyJIbTYphbl, €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH  Kak
COCTaBHOW 4acTH (YHKIIMOHAIBHON IpaMOTHOCTH oOywarommxcs, popMupyeMon
IpY U3y4YEeHUU OUOJIOTHH;

NOHUMAaHUE CYUTHOCTH METOJOB IMO3HAHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTh MCHOJB30BAaTh IOJy4aeMble 3HAHHUS [UJIs aHalu3a |
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIEr0 MUPA U MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUYCHHMS] Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO MCIIONIB30BaTh OMOJIOTMYECKHE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HCHHBIX CUTYalUsX;

OCO3HAHHE IIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISIThH
MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh U  CHOCOOHOCTH K  HENPEphIBHOMY OOpa3oBaHUIO U
caM0OOOpa30BaHMIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWW 1O OWOJIOTUU B
COOTBETCTBHH C )KM3HCHHBIMHU MOTPEOHOCTSIMU.

119.8.5. B mpouecce IOCTHXEHUSI JHUYHOCTHBIX PE3YJbTATOB OCBOCHMS
oOy4JaronMMucss TporpaMMbl MO OHOJOTMM Ha YpPOBHE CPEAHEro OOIIEro
oOpa3zoBaHusi y OOyYarouIuXxcsi COBEPIICHCTBYETCS 3MOIIMOHAIBHBIM HMHTEIJICKT,
Ipearnoiaralmuii copMupoOBaHHOCTD:

CaMOCO3HaHMUS, BKJIFOYAIOIIIETO CIIOCOOHOCTH MOHUMATh CBOE
OMOIMOHAILHOE COCTOSIHME, BHUJICTh HANpPABJICHUS Pa3BUTUS COOCTBEHHOU
SMOILIMOHAIBHOM cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETyJMPOBAHUSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJACHUE, CIOCOOHOCTh aJanTUPOBATHCS K
SMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHUIO TIEJIH U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATH, MCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AOMIIATUHU,  BKJIIOYAIONIEH  CHOCOOHOCTh  MOHUMATh  SMOLMOHAIBHOE
COCTOSIHME JIPYTUX, YYUTHIBATH €ro TMpU OCYIIECTBICHUH KOMMYHHKAIIUH,
CIIOCOOHOCTH K COUYBCTBHIO M COIIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CHOCOOHOCTh  BBICTPAMBATH
OTHOIIEHUSI C JPYTUMHU JIOJbMHU, 3a00TUTHCS, MPOSBISITH UHTEPEC M pa3peliaTh
KOH(ITUKTHI.

MeranpenMeTHbIE pe3yJabTaThl OCBOCHUSI yueOHOro rnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIC I (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIHUXCS
MEXKIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPaKAOUIUE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB MO3HAHUA,



UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, ABJIECHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIKII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBAaHUE,  HAOJIOJICHHEe,  U3MEpPEHUE, OKCHEPUMEHT U  JPYrux),
yHUBEpCANIbHBIC Yy4YeOHBIC JeWCTBHUS (TO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

pEryJsTUBHBIE), o0ecreynBaroIue (dbopmHpoBaHue (yHKLIHOHATBHOM
IPAaMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOy4YaroIMXCAd, CIOCOOHOCTD
oOyJaromuxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXTMCITUTUTMHAPHBIE,

MUPOBO33pPEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JECHCTBUS B
II03HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI CPEAHEro OOIIEero
00pa3o0BaHUsl TOKHBI OTPAXKATh:

OBrnajsieHre YHUBEPCAIbHBIMU YUCOHBIMH MO3HABATEIBHBIMU JICHCTBUSAMU:

1) 6a30BBIC JIOTUYECKUE ICHCTBUS:

CaMOCTOSITeIbHO (D OpMYyIMpOBaTh W aKTyallU3UpPOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCMOJIb30BaTh TMPU OCBOCHUM 3HAHUW MNPUEMBI JIOTMYECKOTO MBIILJICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KjIacCUpUKaIuu, 0000IIeHMs ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMHU MOHSITHUSIMH);

OTPENENATh IIEU JACSITEIBHOCTH, 3ajlaBasi TMapaMeTpbl U KPUTEPUHU HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMHU LIEJISIMU;

UCII0JIb30BaTh OMOJIOTUYECKHUE MMOHATHS JIJIs1 O0BICHEHUS (PAKTOB U SIBJICHUMN
YKUBOU TIPUPOJIBI;

CTPOHUTH JIOTHYECKHUE pacCyXAcHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M IPOTHBOPEUYHS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHSATH CXEMHO-MOJICIILHBIC CpeacTBa TS MpEeICTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUW B M3yYaeMbIX OMOJOTUYECKHX OOBEKTax, a
Tak)k€  MPOTUBOPEYMH  pPa3HOTO  poOJa,  BBISBIECHHBIX B  Pa3IUYHBIX
MH()OPMAILIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PELICHUS] MPOOJIEMBbI C YUYETOM aHaIu3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITEIBHOCTh, OIGHUBAaTh COOTBETCTBHUE
pPe3yJIbTaTOB IIEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUM eI TEIHHOCTH;

KOOPJAWMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUSX  PEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPH PEIICHUH JKU3HCHHBIX MTPOOJIeM;

2) 6a30BbIC UCCIEA0BATEIBLCKUE JCHCTBUS:

BJIaJICTh HaBBbIKAMU y4eOHO-HCCIIeI0BATEIIBCKON u MIPOEKTHOMN
NEATeIIbHOCTH, HaBBIKAMH pa3pelieHusl MpoosieM, 00JaaaTh CIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEUICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3TMYHBIX METOJIOB MTO3HAHUS;

WCIIOJB30BaTh PA3IUYHBIE BUJbLI JIESITEIBHOCTH MO TMOJIYYEHHIO HOBOIO
3HaHUS, €r0 UHTEPIpEeTalNd, MPeoOpa3oBAaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYyallUsIX, B TOM YUCJIE TIPU CO3/IJaHUU YUEOHBIX U COLIMAIIBHBIX MTPOEKTOB;



(opMUpPOBaTH HAYUHBIN TUIT MBIIJICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHITHSIMH U METOJIaMU;

CTaBUTb W (POPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOMN
JESITeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJH3UpOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEPXICHUH, 3a7]aBaTh MapaMETPhl U KPUTEPHUH PEIICHUS;

aHANIM3UPOBAaTh IMOJYYEHHbIE B XOAE PEIICHHS 3aJayd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYUIECTBJISTh II€JICHANPABICHHBIN MOUCK MEPEHOCa CPENICTB U CIIOCOOOB
JeMCTBUS B TPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEJBHYIO M IMPaKTUYECKYIO o01acTu
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJICH, NIPEIaraTh OPUTHHAIBHBIC MOAXOAbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUS;

3) pabota c uHdopmanuei:

OPUCHTHPOBATHCS B PA3NUYHBIX HCTOYHWKAX HHPOpMaIu (TEKCTe
y4eOHOT0 1MOcoOuUs, HayYHO-MIOMYJIIPHOU JIuTepaType, OMOJOTHYECKHUX CIOBapsX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETE), aHaIM3UPOBATH
UHGOPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKHU OLICHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

(dbopMyIMpOBaTh 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJbI MIPU TIOUCKE U
otOope Ouonornueckoil nHMOpMaIUU, HEOOXOUMOM NIl BBITIOJHEHUST yU4eOHBIX
3ajady;

npuoOpeTaTh OMBIT HKCIOJIb30BAHUA HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH{, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIB30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpEACTaBICHUS
ounonornyeckor uHpopmauu (cxemMbl, rpaduky, 1UarpaMmbl, TaOIHIbl, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBe CcpeAcTBa mpu pabdore ¢
ouonormueckoil mMHGpOpManueld: TNPUMEHATh XUMHUYECKHe, (QU3UYEeCKHue U
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpMyJibl, aOOpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHME  CpEJCTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  paclo3HaBaHMs M 3allUThl  WMH(OpMAlUH,
UH(POPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:

1) obuienue:

OCYIIECTBIISITh KOMMYHHMKAIlMM BO Bcex cdepax IKU3HU, aKTUBHO
y4acTBOBaTh B JHAJIOT€ WM JAMCKYCCMM IO CYIIECTBY OOCYKIAE€MOl TeMbl
(yMeHHe 3a/1aBaTh BONPOCHI, BHICKA3bIBaTh CYKIECHUS OTHOCHUTEIHHO BBITIOJHEHUS



npeasiaraeMoi 3aJjauu, yYUThIBaTh MHTEPECHI U COITIACOBAHHOCTD MO3UIUNA IPYTHUX
YYaCTHUKOB JMAJIOra WU JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpENCTBAa OOIIEHUS, MOHUMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETb CMSTYaTh KOH(MIJIUKTHI U BECTU MEPETOBOPHIL;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS M B3aUMOJECHCTBUSA, TOHUMATh
HaMEpEeHUs JIPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3Jaratb CBOK TOYKY 3pPEHHUSI C HCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

2) COBMECTHAsI IESITENbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U MHJIUBUAYaTbHOM
paboThI IPH peIIEHUH OMOJIOTHYECKOM MpoOsieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUH YIeOHOM 3a/1au;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JCHCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KayKJOr0 YjeHa KOJUIEKTUBA;

NPUHUMATh 1M  COBMECTHOM  JI€ATEJIbHOCTH, OPraHU30BBIBaTh H
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBU,
pacupenensiaTh poiad € YYETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJaJa M Ka)XJOr0 y4YyaCTHHKA KOMaHJbl B
oO1Iuit pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE NPOEKTHI, OILICHMBaTh WAEH C TMO3UIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh TMO3UTHUBHOE CTPATErMYECKOe TOBEJACHHE B PA3ITHYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBnajJieHre YHUBEPCATbHBIMU PETYISATUBHBIMU JEHCTBUSIMU:

1) camoopranuzanusi:

WCIIOJb30BaTh OMOJIOTUYECKHE 3HAHUSI MJI1 BBISABICHUS MPOOJIeM M HX
pEUICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IEJIEBbIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JCHCTBHSX W MOCTYIMKAaxX MO OTHOILICHUIO K JKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIMX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIATDH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbHON
NEeSTENBbHOCTH U dKU3HEHHBIX CUTYaIIUSX;

CaMOCTOATENIbHO COCTaBISATh IUIAH pEIIeHUs TMpoOJeMbl C  Y4ETOM
UMEIOIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIIOYTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIMPATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JIeNaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peuIeHue;

OIICHUBATh MPUOOPETEHHBIN OMBIT;

CIOoCOOCTBOBaTh (DOPMUPOBAHHMIO M MPOSBICHUIO IIUPOKOW 3PYIMLUUA B
pa3HbIX O0JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BaTENbHBIN U



KYJIbTYPHBIN YPOBEHb;

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIQJIETh  HaBbIKAMHM  [I03HABATEIBHOW  pe(eKCMM Kak  OCO3HaHHUS
COBEpILAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IMPOILIECCOB, HX PE3YJbTATOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI pedIeKCUU IJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

OIICHUBATh PUCKU U CBOCBPEMEHHO MMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTMBBI M apryMEHTBl JIPYyTMX MpPH aHaJIu3€ pe3yJbTaTOB
NEeATEIIbHOCTH;

3) npuHATUSA ce0s U IPYTUX

NpPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OPUHUMATh MOTHBBI M apryMEHTbl JIPyTMX MpPH aHaIu3e pe3yJibTaToB
NEeATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULUU JPYTOro YeJOBEKa.

[IpeameTHbie pe3ynbTaThl OcBoeHUs mpopamMMbl COO mno Ouosoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue st yueOHoro npeamera « buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeo0pa3oBaHUIO 3HAHUM, BUIbI JAESITEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHWN B PA3MYHBIX YUYEOHBIX CHUTyallUsIX, a TaKX€ B peaIbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbie
pe3yiabTaThl MPEACTABICHHBI IO TOAaM 00yUeHHUS.

IIpeameTHBbIe pe3yabTaThl 0OCBOEHHUSI y4eOHOro npeamera «buosiorns» B
10 kJaBcce J0KHBI OTPAKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME HAyUYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpa MU HAYyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl peLIEHUs AKU3HEHHBIX 3a7a4;

YMEHHUE PACKPBIBATh COJEP)KaHHE OMOJIOTMYECKMX TEPMUHOB M TOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB U MPEBpallCHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisilus), ypOBHEBas OPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHIPOU3BEACHHE (PEPOTYKIIHS ), HACAEACTBEHHOCTh, U3MEHYHUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, [EHTpaJbHAasi JIOTMa MOJIEKYJSIpHOM  OHOJIOTHH), 3aKOHBI
(I'. Mennens, T. Moprana, H.J. BaBunoBa) u yuenus (o 1ieHTpax MHOTO0Opa3us u
MPOUCXOKIEHUS KyIbTypHbIX pacTteHuid H.W. BaBuiiosa), onpeaensiTh rpaHuIlbl UX
MPUMEHHMOCTH K KUBBIM CHCTEMaM,;

yMEHHE BIIJIeTh METOIaMU HAyYHOTO MMO3HAaHUS B OMOJIOTUU: HAOIIOCHHE U
ONMCAHUE >KMBBIX CHCTEM, MPOLIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHME  THIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE MOITYUYEHHBIX



pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIbI HA OCHOBAHUH MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHs dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKOro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Meio03a,
OIJIOIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE TPUMEHATH MOJTYYCHHBIC 3HAHUS I OOBSCHEHHS] OMOJOTHYECKIX
IPOLECCOB U SIBICHUMN, IJIS1 NPUHATUS NMPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C LENapl0 obOecriedeHus 0e30IacHOCTU CBOETO 3/J0pPOBbsl U 3JI0POBbS
OKpYKaroIIMX J0AEH, COOJII0IEHUSsI HOPM I'PaMOTHOTO TIOBEJIEHHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpEMEHHOM  Ouomorui W OMOTEXHOJOTHMH  AJsf  palMOHAIbHOIO
IPUPOIOTOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEeHETHYEeCKHE 3aJauyd Ha MOHO- U
IUTHOPUIHOE CKpEIlMBaHWE, CLEIUICHHOE HAaCJIeIOBAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACIEAOBAHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHbIE M MPAKTUYECKHE padOThl, COONIOAAThH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh M HMHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHbIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMALUU, HAYYHO-IOIMYJISIPHbIE
MaTepuaibl), STUYECKHE acClEeKTbl COBPEMEHHBIX HCCJIENOBaHUI B OHOJIOTHUH,
MeAMIIMHE, OUOTEXHOJIOTUH;

YMEHHE CO03/1aBaTb COOCTBEHHbIE INHCHMEHHbIE U YCTHBIE COOOIICHMS,
000011ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCII0JI30BaTh NOHATUITHBIN armapaT OMOJOTUH.

IIpenmeTHbIe pe3yabTaThl 0OCBOEHHA y4eOHOro npeamera «buoJiorus» B
11 k1acce J0JIKHBI OTPAKATH:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CHCTEME HAyYHOTO
3HaHUSA ECTECTBCHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIaJ€ POCCUUCKHX U
3apyOeKHbIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa JIJIsl peLIeHMs] )KU3HEHHBIX 33]1a4;

YMEHHE PACKpPBIBATh COJECpP)KAHUE OUOJIOTMYECKUX TEPMHHOB U TMOHSATHUM:
BUJI, MOMYJIALNSA, FeHO(OH, dBOIIOLUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLINH,
PUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,
KOCHCTEMA, MPOIAYLEHTbl, KOHCYMEHTBI, pEAYyLEHTbl, LEeNU [HUTaHus,
IKOJIOTHYECKas Tpamua, OnoreoreHos, onocdepa;

yMEHHE u3Jaratb OWOJIOTMYECKHe TEeOopuH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHsI SBOMNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactsa K.M. bapa, uepenoBaHusi TJIaBHBIX HampaBICHUN U
nyteit sBomtonnu  A.H. CeBeproa, ydenuss o Ouocdepe B.U. Bepnaackoro),



ONpPEEIIATh TPAHULIBI UX TPUMEHHUMOCTH K dKUBBIM CHCTEMAM,;

yMEHHE BJIaJIeTh METOIaMU HAyYHOTO IMO3HAaHUS B OMOJIOTUU: HAOIIOCHHE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U NPOBEICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HCCIEIyEeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOIYYEHHBIX
pe3yAbTaTOB, UCIOJIB30BAHHBIX HAYUYHBIX MOHSATHH, TEOPHM M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE TPU3HAKUA CTPOCHUS OHOJIOTMYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUA, TPOAYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTU
OpraHU3MOB, JEUCTBUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MbI, MEepeHoca
BELIECTB M IIOTOKA SHEPIHMM B SKOCHCTEMAaX, AHTPONOIEHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYyrOBOPOTa BEIIECTB U OHMOTr€OXUMHUYECKHX
IIUKIIOB B Omocdepe;

YMEHUE NPUMEHSTh MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HH C LENpl0 obecredeHus: 0e30IacCHOCTH CBOErO 3J0pOBbS M 370POBBS
OKPY’KaIOIIUX JIIOJEH, COOJIIOICHHS] HOPM I'PaMOTHOTO TTOBEAECHUS B OKPY Karolen
OPUPOAHON cpesie, MOHUMaHUE HEOOXOAMMOCTH HCIHOJIb30BaHUSL JOCTHKEHUN
COBPEMEHHOU OMOJIOTUH JIsl PAIIMOHAILHOTO MTPUPOONOIb30BAHMUS;

YMEHHUE pellaTh JIEMEHTApHbIE OMOJIOTHYECKUE 3a/1a4, COCTABIISATh CXEMBI
NepeHoca BEIIECTB U SHEPTUU B dIKOCUCTEMAX (1IN MUTaHUS);

YMEHHUE BBIMOJHATH J1a0OpaTOpHblE U TMpaKTUYECKHE paboOThl, COONIOAATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKH OIEHHWBATh W HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBON MH(POPMAIINH, HAYYHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOLIEHUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIMIO W3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO

UCII0JIb30BaTh MOHATUITHBIN anmapaT OMOJOTHH.
TEMATHYECKOE IVIAHUPOBAHUE

LleneBbie OpHUEHTHPHI PE3YJBTATOB BOCIHUTAHUS HA YPOBHE CpPEIHEro OOIIero

o0OpazoBaHus.
du3uyeckoe BoCNUTAHUE, PopMUPOBaHME KYJIbTYPbI 310POBbSl HIMOLHOHAJIBHOIO
0J1aronoJryumsi:

" [OHUMAONIMKA W BBIPAXKAIONIMHA B TPAKTHYECKON JEATEIBHOCTH IIEHHOCTH >KHM3HH,
3I0POBBSl M OE30IACHOCTH, 3HAYCHHUE JIMYHBIX YCWIMA B COXPAHCHUU M YKPEIUICHHH CBOETO
3710pOBbS U 3I0POBbSI IPYTUX JIFOAEH;

" coOmomaronMii mpaBuiaa JIMYHOM W OOIIECTBEHHOW O€30MaCHOCTH, B TOM YHCIE
0€30IMacHOTO MOBEICHUS B MHPOPMAITMOHHOH cpejie;

" BHIp@XalIIWi Ha NpPaKTHKE YCTAHOBKY Ha 3I0pPOBBIM 00pa3 Ku3HH (310pOBOE
MUTAHUE, COOJIIOJICHUE THUTHUEHBI, PEXUM 3aHATHA W OTIbIXa, PETYJISAPHYI0 (U3HUYECKYIO



aKTUBHOCTh), CTpeMJIeHMEe K (HU3UUYECKOMY COBEPUICHCTBOBAHMIO, COONIOMAIOMUN U
MpOTIaraHIu Py 0€30MMaCHBIN U 3I0POBBIN 00pa3 KU3HH;

" TIPOSBISIONINI CO3HATENFHOC MW OOOCHOBAHHOE HEMPUATHE BPEIHBIX MPHBBIUCK
(kypeHusi, ymoTpeOJeHUS  aJKOTOJis, HApPKOTUKOB, JIIOOBIX (OpM  3aBHCHUMOCTEH),
JIECTPYKTUBHOTO TOBEIEHUs B oOmecTBe M HU(POBOIH cpene, MOHUMaHME WX BpeAa Ui
(U3NYECKOro U NCUXUYECKOTO 3/10POBbS;

© JIEMOHCTPHUPYIOIINI HAaBBIKM peIeKCHH CBOEro  COCTOsiHHS  ((DU3HUYECKOTrO,
SMOLMOHAIBHOI0, ICUXOJIOTUYECKOI0), COCTOSHUSA JAPYrUX JIIOAeH C TOYKH 3pEHHs
0€30I1aCHOCTH, CO3HATEJILHOTO YIPaBJIEHUS CBOUM SMOLIMOHAIBHBIM COCTOSTHHEM;

" pa3BHBAIOIINIA CITOCOOHOCTH aNANTHPOBATHCS K CTPECCOBBIM CHTYAIMSM B OOLICHUH,
B pa3HbIX KOJUIGKTHBAX, K MEHSIOIIMUMCS YCJIOBUSAM (COLMAIBHBIM, HH(POPMALMOHHBIM,
MIPUPOTHBIM).

TpyaoBoe BocnnuTanue:

" yBaXKaroIUil TPy, Pe3yJIbTaThl TPYAa, TPYAOBbIC U IPOPECCHOHATBHbBIC JOCTHKCHHS
CBOMX 3€MJISIKOB, MX BKJIaJ B pa3BUTHE CBOErO IIOCEJIEHUS, Kpas, CTPaHbl, TPYJOBbIE
JOCTHKEHUS POCCUMCKOTO Hapoa;

" IPOSBIISONINI CIIOCOOHOCTH K TBOPYECKOMY CO3UIATEIEHOMY COIMAIBHO 3HAYUMOMY
Tpydy B JOCTYNHBIX 10 BO3pacTy COLMAJIbHO-TPYJIOBBIX pOJSIX, B TOM 4YHCIE
IPEIIPUHUMATEIBCKOMN IEATENBHOCTH B YCIOBUAX CAMO3aHITOCTH WM HAEMHOI'O TPYAQ;

" YYacCTBYIOUIMH B COIHMAIBHO 3HAYMMON TPYAOBOM EATEIBHOCTH PAa3HOTO BUIA B
cembe, 00I111e00pa30BaTeNIbHON OpraHu3alyy, CBOEH MECTHOCTH, B TOM YHCIIE OIJIaunBAEMOM
TpyJde B KaHUKYJSIpHbIE IMEPUOJbI, C Y4E€TOM COOJIIOJIEHUsI 3aKOoHoAaTenbcTBa Poccuiickoit
Denepanuy;

" BBIPQKAIOIIMH OCO3HAHHYIO TOTOBHOCTH K TIONYYEHHIO TPO(ECCHOHATBHOTO
o0pa3oBaHMs, K HENpPEepbHIBHOMY OOpa30BaHUIO B TEUYCHHME JKU3HU KaK YCJIOBHIO YCHEIIHOU
npo¢eCCHOHANTBHON U 00IIIECTBEHHOM IEATETLHOCTH;

" MOHUMAMUIUK CrenupuKy TPyJOBOM JAESTEIBHOCTH, PETYIMPOBAHUS TPYIOBBIX
OTHOIIIEHUH, caMooOpa30oBaHusi W MPOGECCHOHATHHOM CaMOIOATOTOBKH B HH(POPMAIIMOHHOM
BBICOKOTEXHOJIOTHYECKOM OOIECTBE, TOTOBBIM YUUTHCS U TPYIUTHCS B COBPEMEHHOM OOIIECTBE;

"~ OpPHWEHTHUPOBAHHBIA Ha OCO3HAHHBIA BBIOOP CQEpbl TPYAOBOH, MPOHECCHOHATBHON
NeSITeIbHOCTH B POCCHUICKOM OOILECTBE C YUETOM JIMYHBIX XKH3HEHHBIX IUIAHOB, NOTPeOHOCTEH
CBOEH ceMbH, OOIIECTBA.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

" JIEMOHCTPHUPYIOIINI B TMOBEICHHH CHOPMHUPOBAHHOCTH YKOJOTHUECKON KYJIBTYphI Ha
OCHOBE IIOHMMaHUs BIUSHUS COLMAIbHO-I)KOHOMUYECKUX NPOLIECCOB HAa MIPUPOJY, B TOM UHUCIIE
Ha T7100aJbHOM YpOBHE, OTBETCTBEHHOCTH 3a JIEUCTBUS B MPHUPOAHON Cpele; BbIpa)karoIHii
JESATEIBHOE HENPUATHE NEHCTBUM, NPUHOCALIMX BpEA MNPHUPOAE; NPUMEHSIOIMNA 3HAHUA
€CTECTBEHHBIX M COIMAJIbHBIX HAayK JJI1 Pa3yMHOro, OepexIIMBOrO MPUPOJOINONIb30BAHUS B
OBbITY, OOLIIECTBEHHOM IIPOCTPAHCTBE;

" WMEIOIIMIA U Pa3BUBAIOIINIA OIBIT SKOJOTHYECKH HAMPABICHHOM, MPUPOT00XPAHHOM,
pecypcocOeperaromieil 1esTeIbHOCTH, yYaCTBYIOIIMNA B €ro MPUOOPETEHUH IPYTUMU JIFOIbMH.

IleHHOCTH HAYYHOIO MIO3HAHUS:

" JIeATETbHO BBIPAKAIOIINN [O3HABATCIBHBIC WHTEPECHl B Pa3HbIX MPEIMETHBIX
00J1aCTSAX C YU4ETOM CBOMX MHTEPECOB, CIOCOOHOCTEH, TOCTHKCHUIA;

" oOmamaromumii  TMPEACTAaBICHHEM O COBPEMEHHOW HAydYHOW KapTHHE MHpa,
JOCTHKEHUSIX HAyKd M TEXHUKH, apryMEHTHPOBAHHO BBIpAXAIOMIMHM IMOHUMaHHE 3HauY€HUs
HayKd B JKM3HM POCCHHCKOro oOIecTBa, OOECIeYeHHU ero Oe30MacCHOCTH, T'yMaHHUTapHOM,
COLIMAJIbHO-9KOHOMUYECKOM pa3Butuu Poccuu;

"~ JIEMOHCTPHUPYIONIMA HABBIKA KPUTHYECKOTO MBIILICHHS, ONPEIeTIeH s TOCTOBEPHOM
Hay4YHOI MH(OpMAIMK U KPUTUKY aHTUHAYYHBIX TIPEACTaBICHUH;



pPa3BHBAOIIMIA W  NPUMEHSIONIMA  HABBIKM  HAONIOACHUS, HAKOIUICHUS W
cuctemMaruzaluu (akToOB, OCMBICICHHS OINBbITa B ECTECTBEHHO-HAYYHOW W T'yMaHUTapHOU
00JacTsIX TO3HAHMSI, UCCIIEIOBATEILCKON ACSITELHOCTH.



10 KJIACC

Ne HanmeHoBaHuMe pa3genos 1 Tem KonuyectBo yacos | OnNEeKTPOHHbIE (LUNdPOBLIE)
n/n nporpaMmmbl Bcero| KoHTpombHble MpakTudeckue obpasoBaTtenbHble pecypcbl
paboTbl paboTbl
1 Buonorus kak Hayka 2 0.5 [[BubnunoTteka LJOK
https://m.edso0.ru/7f41c292]]
2 YKunBble cuctembl 1 MX opraHM3auus 1 [[Bubnnoteka LUOK
https://m.edso0.ru/7f41c292]]
3 XNUMMYECKMIA COCTaB N CTPOEHMWE KNETKM 8 1 [[Bubnmnoteka LIOK
https://m.edso0.ru/7f41c292]]
4 YKnsHegeaTenbHOCTb KNEeTKN 6 [[BubnmnoTteka LJOK
https://m.edsoo.ru/7f41c292]]
5 PasmMHOXeHne n nHanemnayansHoe 5 1 [[BubnuoTeka LLOK
pa3BUTUE OpraHM3MoB https://m.edso0.ru/7f41c292]]
6 HacneacTtBeHHOCTb M UBMEHYNBOCTb 8 1.5 [[Bubnnoteka LLOK
OpraHu3moB https://m.edso0.ru/7f41c292]]
7 Cenekuus opraHmamoB. OCHOBbI 3 [[Bubnmnoteka LUOK
BuoTexHonormm https://m.edso0.ru/7f41c292]]
8 PesepBHoOe Bpems 1 [[Bubnmnoteka LIOK
https://m.edso0.ru/7f41c292]]
[o6aBuTb CTPOKY
OBLWEE KONMMYECTBO YACOB IO 34 0 4
NMPOrPAMME
11 KJACC
Ne HavmeHoBaHuWe pasgernos 1 Tem nporpammbl Konun4yecTtBo yacos | OnekTpoHHble (UndpoBbie) obpasoBaTenbHbIE
n/n Bcero|  KOHTpOrbHble MpaKTuyeckme pecypcel
paboTbl paboTbl
1 OBontoLUnoHHas buonorus 9 1 [[Bubnunoteka LLOK
https://m.edsoo.ru/7f41cc74]]




Ne HanmeHoBaHve pa3genos n TeMm NporpamMmel

KonunyecTtBo YacoB

OneKTpoHHbIe (LndpoBblie) 0OpasoBaTenbHbIE

n/n Bcero|  KoHTponbHbie MpakTnyeckue pecypchl
paboTbl paboTbl
2 BO3HMKHOBEHWE 1 pa3BUTUE KUIHWN HA 9 0.5 [[Bubnuoteka LIOK
3emne https://m.edsoo.ru/7f41cc74]]

3 OpraHunsmbl 1 oKpyXatoLas cpea 3 1 [[Bubnunoteka LIOK
https://m.edsoo.ru/7f41cc74]]

4 CoobuiecTtBa 1 3KONOrnM4YecKne CUCTeMbI 9 [[Bubnuoteka LUIOK
https://m.edsoo.ru/7f41cc74]]

3 PesepBHOe Bpems 2 [[Bubnuoteka LUIOK
https://m.edsoo.ru/7f41cc74]]

[ob6aBntb cTpoky

OBLEE KONMMYECTBO YACOB IO 34 0 2.5

NMPOIrPAMME

MPOBEPSEMbBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIbHOI ITPOT'PAMMBI




10 KJIACC

Kox
NpoBePsIEMOro
pe3yabTara

IIpoBepsieMble IpeIMeTHBIC Pe3yJbTAThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/JbHOM
NPOrpaMMbl cpeiHero 061ero 06pa3oBaHus

CdopMHUPOBaHHOCTh 3HAHUI O MECTe M POJIM OMOJOIMHM B CHCTEME HAy4YHOTO 3HAHMS
€CTEeCTBEHHBIX HayK, B ()OPMHPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa W HAY9HOTO MHPOBO33PEHISI; O BKJIAAE POCCHHCKHX H 3apyOCKHBIX YUIEHBIX-
OMOIIOrOB B pa3BUTHE OHOJIOTHH; (DYHKIIMOHATIFHON IPaMOTHOCTH YEJIOBEKA IS PEIICHHUS
KI3HCHHBIX 33134

YMeHue pacKpbeIBaTh copepkaHne OMOIIOTHYECKUX TEPMUHOB U MOHATHH: )KU3Hb, KIICTKA,
opraHus3M; MeTa0onu3M (0OMEH BeHIeCTB U TMpEBpalleHWe DSHEPrhH), TOMEeoCTas
(camoperyJsinusi), ypOBHEBash OpraHW3alds KHMBBIX CHCTEM, CaMOBOCIIPOU3BEICHHE
(penpoayKIHs), HACJIEACTBEHHOCTh, U3MCHYMBOCTD, POCT U PAa3BUTHE

YMeHnue uznaraTb OMONOTHYECKHE TEOpHUU (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs),
3akoHsl (I'. Mennens, T. Moprana, H.W. BaBunoBa) u y4eHus (0 LeHTpax MHOT0o0pa3us
U MIPOUCXOXKIEHUS KyJNbTypHbIX pacteHuid H.W. BaBunosa), ompenensts rpaHuLbl UX
IPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BIaieTh METOJJaMH HAyJYHOTO TIO3HAHUSA B OWoJioruu (HaOJIIOJCHUE W ONKCAHKE
JKUBBIX CHCTEM, IPOIECCOB U SIBIICHUI;, OpTraHU3allis W IMPOBEJACHUE OHOJIOTHYSCKOTO
9KCIIEPUMEHTA, BBIJIBM)KCHUE TUIIOTE3bI; BBISIBJICHAE 3aBUCUMOCTH MEXTy HCCIIEyEeMbIMH
BCJIIMYHNHAMU, 06’L$ICHCHI/I€ HOHy‘IeHHBIX pe3yHLTaTOB, HUCITOJIB30BAHHBIX Hay‘IHLIX
HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB, yMCHI/Ie JA€JaTh BBIBOJAbBI Ha OCHOBAHUU HOJ'Iy‘ICHHI)IX
pE3yILTATOB)

YMeHHe BBIIENATh CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKApUOT M DYKAPHOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTaHU3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa
BEIIECTB W TMPEBpAlICHHUs DHEPIHHM B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO |
SHEPreTHYEeCKOro  OOMEHa, XCEMOCHHTE3a, MHTO03a, Meko3a, OIUIOAOTBOPEHUS,
Pa3MHOKCHUS, HHINBHIYATIHLHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHE3)

VYMeHHe NPUMEHATh MOJTydeHHbIe 3HAaHHSA ISl OOBACHEHNS OMOIOTHYECKUX MPOIECCOB U
ABIECHUH, IJIsl NPHHATHS MPAaKTUYECKHX PpeIleHUH B IOBCEJHEBHOM >KM3HU B LENSX
obecriedeHns OE30IIaCHOCTH CBOETO 3[0POBbS U 370POBbS OKPYXKAIOIIUX JIIOZEH,
COONIIONEHUSI HOPM TIPaMOTHOTO TMOBEACHHUS B OKpYy)KaloImledl NpUpOTHON cpere;
MOHUMAaHUE HEOOXOJMMOCTH MCHOJIb30BaHMUS JOCTUKEHUH COBpPEMEHHOI OHomoruu u
OMOTEXHOJOIMH sl PALMOHAIBHOTO MIPUPOAONOIb30BAHUS

VYmenue peumaTts B3JIEMCHTAPHBIE TCEHETUYCCKUC 3aJadd Ha MOHO- U I[I/II‘I/I6pI/II[HOG
CKpCIIMBAHUC, CHECIUICHHOC HACJI€AOBAHHUE, COCTABJIATH CXCMbI MOHOFI/I6pI/IZ[HOI‘O
CKpCIIMBAaHUA JJIs NPCACKA3aHWA HACJICAOBAHWA ITPU3HAKOB Y OPraHu3MOB

YMeHHe BBIMOJNHATL Ja00paTOPHBIC W MPaKTHYECKUE paboThl, COONIONATH MpaBWia MpH
paboTe ¢ Y4eOHBIM | JIA0OPATOPHEIM 000Dy IOBAHMEM

YMeHHEe KPUTHYECKU OICHUBATh W HHTEPIPETHPOBATH HH(POpMAHIO OHOJIOTHIECKOTO
COJIEpKaHMsl, BKIIFOUAIOLIYIO [ICEBJOHAYYHbIE 3HAHUS U3 Pa3InYHbIX UcTOUuHUKOB (CMU,
HAYYHO-TIOMYJIIPHBIC MaTEPHAIbl); STHUSCKHE aCTeKTHl COBPEMEHHBIX MCCICIOBAHUNA B
OMOJIOTHH, MEJTUITMHE, OMOTEXHOIOTHU

10

YMeHne co3aaBaTh COOCTBEHHBbIE NHCBMEHHBIE W YCTHBIE COOOIIEeHHUs, 00001mas
Ouoornueckyro HHGOPMALUIO M3 HECKOJBKMX HCTOYHHKOB, I'PAMOTHO HCIIOJIB30BATh
MOHSTHHHBINA anmapat OuOJIOruu
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Kox
NpoBePsIEMOro
pe3yabTara

IIpoBepsieMble npeIMeTHBIE Pe3y/IbTAaThl 0CBOEHHs OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl cpe/IHero o061ero 06pa3oBaHus

ChopMHUpOBaHHOCTH 3HAHWUH O MECT€ W POJHM OHWOJOTHU B CHCTEME HAYYHOTO 3HAHHS
€CTEeCTBEHHBIX HAayK, B (POPMHpPOBAHHH COBPEMEHHOH €CTECTBCHHO-HAYYHOH KApTHHBI
MHpa W HAYYHOTO MHPOBO33PEHUS; O BKIAJE POCCHHCKHX W 3apyOCKHBIX yUEHBIX-
OmosoroB B pa3BuUTHE OMOJOTWH; (PYHKIMOHATEHOW TPAMOTHOCTH YEJIOBEKA [UIS PEIICHHS
KI3HCHHBIX 33134

YMeHue pacKpbeIBaTh CoAepKaHue OMOIOTHYECKUX TEPMUHOB W TIOHATHI: BUJI, OMYJIALIUS,
TeHO(OH], HBOJIOLMS, IBWXKYIIME CHIBI ((aKTOpbl) SBOJIOLWHU, MPHUCIOCOOICHHOCTD
OpraHMU3MOB, BHJ000pa3oBaHHE, JKOIOTHYECKHE (HAKTOPBL, IKOCHUCTEMA, MPOIYLIEHTHI,
KOHCYMEHTBI, PEIyLEHThl, LEMU TMUTaHHs, JKOJOIHMYecKas MNupaMuia, OHOTeOleHO3,
ouochepa

YMeHune n3JaraTh Ouonoruyeckue TEOpUH (3BOJIIOIIMOHHAS TeopHst
Y. [apBuHa, CHHTETHYECKas TEOpUS OBOJIOLUMHM), 3aKOHbBl M  3aKOHOMEPHOCTHU
(3apompimeBoro cxonctBa K.M. bapa, depemoBanHus TIaBHBIX HamnpaBleHUH W TyTeH
spomoru A H. CeeprioBa, yuenuss o Ouochepe B.M. BepHaackoro), ompenensiTsh
I'PAaHUIIBI UX IPUMECHUMOCTH K )KMBBIM CUCTEMaM

YMeHHe BajeTh METOJaMH HAyYHOTO TO3HAHWSA B OMOJIOTHH (HaONIOJCHHE W OIHCaHHUE
KUBBIX CHCTEM, TPOIECCOB W SBJICHUW; OpraHM3allds WU TMPOBEICHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIIBI)KEHHE THUIIOTE3bI; BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEAYEMBIMHU
BEJIMYMHAMH, OOBSCHEHHE TIONYYECHHBIX pPE3yJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX
MOHATHHM, TEOPUH M 3aKOHOB; YMEHHE JeJIaTh BBIBOJBI HAa OCHOBAHHH TOJyYE€HHBIX
pe3yIhTATOB)

YMeHue BBIIENATh CYINIECTBEHHBIC MPU3HAKN CTPOCHHUS OHOJIOTUYECKUX OOBEKTOB: BHIOB,
HOMYJIALKA, MPOAYIEHTOB, KOHCYMEHTOB, PEAyLEHTOB, OHOIrEOICHO30B M 3KOCHUCTEM;
O0COOCHHOCTH TIPOIIECCOB HACJIEACTBEHHOW H3MEHYHUBOCTH, €CTECTBEHHOro O0TOOpa,
BHJI000pa30BaHus, IPUCITOCOOICHHOCTH OPTaHU3MOB, JICHCTBHS YKOJIOTHIESCKUX (DaKTOPOB
HA OpPraHW3MBbI, MEPEHOCa BEIECTB M MOTOKA YHEPIUH B IKOCHCTEMAaX, aHTPOIOTCHHBIX
M3MEHEHHH B DKOCHUCTEMaX CBOCH MECTHOCTH, KPyTOBOPOTA BEIIECTB M OMOT€OXUMUIECKUX
LIMKJIOB B Onocdepe

YMeHne NpuMeHsTh TOIy4YeHHbIe 3HaHHUA A7 OOBSICHEHHs OMOJIOTHYECKUX MPOILIECCOB U
SIBJICHUW, NI TIPUHSTUS TPAKTHYECKUX PEIICHUW B TMOBCEJHEBHOM U3HU B IEJIAX
obecrieueHus1 OE30MACHOCTH CBOETO 3JI0POBbSI M 3/I0POBbSl  OKPYXKAIOIIMX JIFOJICH,
COOJIFOICHUS] HOPM IPaMOTHOTO ITOBEICHUS B OKPY KaIOIIeH PUPOIHOHN cpesie; MOHUMaHUe
HEOOXOJMMOCTH  HCIIOJNIB30BaHUS  JOCTHDKCHWA  COBPEMEHHOH  OWONOTWMH  JUIsS
PALMOHAIBLHOIO MPUPOIOITIO0IH30BAHMS

VYMeHue pemarh dJIeMEHTapHbIEe OHOJIOTHYECKHE 3adadi, COCTAaBIATH CXEMBI IMEPEHOCA
BENIECTB M DHEPTHUH B DKOCHCTEMAX (LIENH MUTAHMUS)

VYMeHHue BBIONHATh J1a00OpPaTOPHBIC M MPAKTHYECKHE PabOThI, COOJIOAATh MpaBWa MPH
paboTe ¢ yueOHBIM U 1a00PATOPHBEIM 000PYI0BAHHEM

YMeHHe KPUTHYECKH OICHHBATH WM WHTEPIPETHUPOBATh HHQPOPMALUIO OHOJIOTHYECKOTO
COJIep)KaHMS, BKIFOYAIONIYIO TICEB/IOHAYyYHbIC 3HAHHUSA M3 Pa3IMyHBIX UCTOYHHKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTEPUaIbl); pACCMAaTPHUBATh INI00aTbHbIE KOJIOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINI0
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YMeHune cozgaBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE CcOOOLIeHHs, 0000mas
Ouonornyeckyro HMH(OpPMAIUI0 W3 HECKOJBKMX HCTOYHHUKOB, I'PAaMOTHO HCIIOJIB30BaTh
MOHSITUHHBIN anmapat OMOJIOTUH
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HposepﬂeMui’l 3JIEMEHT COACPKAaHUA

buonorus kak HayKa

1.1

Bronorus — Hayka o *xuBo# mpupozpe. Poiap Ouosnoruu B (OpMHPOBAHUM COBPEMCHHOM HayJHOU
KapTuHb! Mupa. CuctemMa OMOJIOTMYECKUX HAYK

1.2

MeToapl TO3HAHUS JKUBOW TPUPOABI (HAOMIOJEHHE, OJKCIEPHUMEHT, OIHMCaHWue, HW3MEpEHUe,
Knaccu(uKalys, MOASIUPOBAHUE, CTATHCTHYECKAs 00paboTKa JAHHBIX )

JKuBble cCUCTEMBI M UX OopraHu3anus

2.1

XKusbie cuctembl (OMOCHCTEMBI) Kak TpeAMeT H3ydeHus Owosiornd. CBoicTBa OMOCHUCTEM H WX
pasHoobpasue

2.2

YpoBHH OpraHu3anuu OHWOCHCTEM: MOJICKYSIPHO-TCHETHUCCKHUH, KIICTOUHBIH, OpPraHU3MCHHBIH,
MONYJISIIIHOHHO-BUA0BOM, DKOCUCTEMHBIH, OnochepHbIit

XYWMHUYECKUN COCTAB U CTPOEHHUE KIIETKH

3.1

XUMHYECKHI COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTHI: MaKpOdJIEeMEHTHI, MUKPO3JeMeHTh. Boma u
MHUHEpaJIbHbIC BemecTBa. MOYHKIMHM BOAbBI M MHHEPAIbHBIX BEMIECTB B KieTke. IlommepikaHue
OCMOTHYECKOT0 OagaHca

32

Benku. CoctaB u crpoeHHe O€IKOB. AMHMHOKHCIOTEI — MOHOMEphI OeikoB. He3ameHuMMBbIE U
3aMCHUMbBIC AMHHOKHUCIIOTHI. AMUHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYpPbl OCIKOBOW MOJICKYJIBI
(mepBHUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS CTPYKTypa). XMMUYECKHE CBOICTBA OCIKOB.
Buonorudeckue GpyHKIuU OCIKOB.

@depMeHTHI — Ouonorunyeckne KaranuzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA LEHTP, CyOcTpaTHas
cnenuguuHoctb. Kodepmentsl. Burammusl. Otrnnums  ¢(EepMEHTOB OT  HEOPraHWYECKUX
KaTaJIu3aTopoB

33

YrneBoapl: MOHOCAaXapHu bl (TIIIOKO3a, pub03a U 1e30KCUpr003a), Aucaxapuabl (caxaposa, JIaKTo3a) U
noJjucaxapuabl (Kpaxmai, TIHKOTEH, [IeJUTI0103a). bruonorndeckue GyHKIUH yrIIEBOIOB.

Jlunuapl:  TPUTTHLEPUABI, CTEPOuAbl, Gochomumuasl. [ 'uapodHIEHO-THIPOPOOHEIE CBOMCTBA.
Buonoruyeckue ¢(yHkunu aununoB. CpaBHEHUE YTJIEBOJOB, OCIKOB U JIMIUIOB KaK MCTOYHUKOB
SHEPruu

34

Hyxnennossie xucnotsl: JJHK u PHK. Hykneotuasl — MOHOMepBbI HYKIIEMHOBBIX KUCIOT. CTpoeHue 1
dyukuun JTHK. Ctpoenne u yukimu PHK. AT®: crpoenue u GbyHKIUMH

3.5

L[I/ITOJ'[OI‘I/IH — HayKa O KJICTKE. Knerounas TEOpUs. MeTobl N3YUCHUS KJICTOK

3.6

Knerka kak 1emoctHas >xuBasi cucrema. OO0Imue npu3Haky KIETOK: 3aMKHyTas Hapy»KHasi MeMOpaHa,
Moaekyasl JJHK kxak reHeTHUeCKUi almapar, CUCTeMa CHHTe3a Oeka

3.7

THIBI KICTOK: 3yKapuOTHUYECKas U MpokaproTHyeckas. OcCOOCHHOCTH CTPOCHHUS MPOKAPHOTHUECCKOM
kietkd. Kierounas cteHka Oaxtepuil. CTpoeHHE SyKapHOTHYECKOM KiIeTKH. OCHOBHBIE OTIHYHS
PACTHUTEIBHOMN, JKUBOTHOMN U I'pUOHOM KICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, TTIMKOKAIUKC, UX (yHKuud. [Tnazmatudyeckas
MeMOpaHa, e€ cBoicTBa W ¢yHkiuu. [{uromnasma u e€ opranouasl. OTHOMEMOpPAaHHBIC OPTaHOMIBI
KIeTku: sHpomnazmarndeckass cetb (JIIC), ammapar [ompmku, nm3ocombl. [lomyaBTOHOMHBIE
OpraHOW/bl KIJIETKU: MUTOXOHJIPWH, TUIacTUABL. [IpoMcxokiaeHne MHUTOXOHIPHWHA M TUTacTHA. Bumbt
mwiactiy. HemeMOpaHHBIE OpraHOWABI KJIETKU: PHUOOCOMBI, KJICTOYHBIA IIEHTP, PECHUYKH, JKT'YTHKH.
DYHKIMH OpraHOUAOB KIeTKH. BKITToueHus
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ITpoBepsieMblii 3JIEMEHT COAepPKAHUS

SAnpo — perynaTopHblil HeHTp KieTku. CTpoeHue sapa: saepHas 000j04yKa, KaprHoIula3Ma, XpoMaTyrH,
SUIPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

X(I/BHGI[GHTCJ’[LHOCTI) KIICTKH

4.1

OOMeH BeIecTB, WIM MeETabONU3M. ACCUMHIIAIMS (TUIACTHYECKHUA OOMEH) W JTUCCHUMMJISIIHS
(9HEpreTHUYECKUil 0OMEH) — JIBe CTOPOHBI €IMHOTO IMpoliecca MeTabomuaMa. TUIbl 0OMeHa BElIeCTB:
ABTOTPO(HBIN u reTepoTPOHEII.
Poib hepMEHTOB B 00OMEHE BEIIECTB U MPEBPAIEHUN DHEPTHH B KIETKE

4.2

@otocunte3. CeeroBas M TeMmHOBas (as3pl ¢oTocunTe3a. Peakmmn ¢dorocunresa. DdpdexkTuBHOCTH
¢orocunTesa. 3HaueHUe (HOTOCHHTE3A AT KHU3HU Ha 3emie. BiusiHue ycnosuit cpesl Ha (OTOCHHTE3
Y CHIOCOOBI TIOBBIIIEHHUS €10 IPOAYKTUBHOCTH Y KyJIBTYPHBIX PACTEHHH.

XeMOCHHTE3. XEMOCHHTE3UPYIONIHE OakTeprn. 3HaUEHHE XEMOCHHTE3A JUIST )KU3HU Ha 3eMiie

4.3

DHepreTruecKkuil 0OMeH B KIIeTKe. PacierieHue BeecTB, BbIICICHUE U aKKYMYJIUPOBAHUE SHEPTHH
B KJeTKe. JTambl JHepreTuyeckoro odOmena. [mmkonms. Bbpoxenwe u ero Buabl. Kucnopomnoe
OKHCIIEHHE, WK KJIETOUHOE JbIXxaHue. DPPEeKTUBHOCTh SHEPIeTUYECKOr0 OOMEeHa

44

Peakuum matpuuHoro cunresa. ['enermdeckas uHpopmamus u JHK. Peanuzamus reHeTHueckoit
uHpopMalMK B KiIeTKe. | eHeTHdecKkuii KOA U ero CBOWCTBA. TPaHCKPHUILMS — MATPUYHBIA CHHTE3
PHK. Tpancnsmust — 6uocuntes Oenka. KoaupoBanue aMUHOKHCIOT. Posib pubocoM B GHOCHHTE3E
Oenka

4.5

Hexnerounsie ¢opmbl sku3HH — BUpychl. Hctopus oTkpbiTHs BupycoB (J[.M. BaHOBCKHIA).
OcCOOEHHOCTH CTPOCHHUS W JKU3HEACATEIBHOCTH BHpYcOB. baktepwodaru. bone3Hm pacTeHui,
KUBOTHBIX M 4eJIOBEKa, BBI3BIBaEMble BHpycaMu. Bupyc ummyHonedurmra ueiaoseka (BUY) —
Bo30yaurens CITN Ja. IlpodunakTiuka pacipocTpaHeHuss BUPYCHBIX 3a00I€BaHNi

Pa3MHO)XE€HUE U MHAMBUIYAIbHOE pa3BUTHE OPraHU3MOB

5.1

KnerouHsrit ki1, win >KH3HEHHBIA UK KIeTkH. MHTepdasza u Muto3. [Iporeccsl, mpoTekaromue B
uaTepdase. Permukarust — peakius marpuaHoro cuaresa JJIHK. Ctpoenne xpoMocoM. XpOMOCOMHBIH
Habop — KapuOTHIIL. JunnonHsiit u rarIoOuJHbIN XPOMOCOMHBIE HaOOPEI.
Xpomatuel. LluTonornyeckue OCHOBBI Pa3MHOXKEHUS U HHAUBUYaJIbHOIO PA3BUTUS OPraHU3MOB.

Jenenne knetkn — muto3. Cragun muto3a. [Iporecchl, mpoucxosmme Ha pa3HbIX CTAAUSIX MUTO3A.
Bbuosiornyeckuii CMBIC MHTO3a

5.2

@®opMBI pa3MHOKEHHS OPTaHU3MOB: OECIONOe U MOJI0BOE. BHUasl Oecronoro pa3sMHOKEHHUS: ICICHIE
Ha/BOE, MOYKOBAHME OJHO- I MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHME, BEreTATUBHOE PAa3MHOXCHHE.
VIcKycCTBEHHOE KJIIOHUPOBAHUE OPIaHU3MOB, €r0 3HAUCHUE JUIS CEICKIIUU

5.3

ITomoBoe Pa3MHOXCHHUEC, €TI0 OTIINYUA OT 6ecI1010r0.

Meiio3. Cragnm metioza. IIporeccsl, mpoucxozsammue Ha cTaausx merosa. [loBegenme xpomocoM B
Mero3e. Kpoccunrosep. broorndyecknii cMbICa 1 3HAYEHHE MeH03a

54

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10JIOBBIE JKeJe3bl: CEMECHHHUKH
u ssmuHUKH. OOpa3oBaHHWE M pPa3BUTHE IOJIOBBIX KIETOK — raMeT (CrepMaro30u[, SHICKIeTKa) —
cnepMatoreHe3 u  ooreHe3. (OCOOCHHOCTH  CTPOCHHS  AWIEKICTOK W CIepMaTO30HJIOB.
OmnogorBopenue. [lapTeHoreHes

5.5

WnnuBunyansHoe pa3BUTHE (OHTOTreHe3). OMOpHOHANbHOE pa3BUTHE (3MOpHOreHe3). ITamsl
9MOPHOHAIBEHOTO Pa3BUTHS y ITO3BOHOYHBIX JKHUBOTHBIX: APOOJIEHHE, TacTpyJIsLHs, OpraHOTeHe3.
IToctomMOproHanbHOe pa3BUTHE. THOBI TOCTAMOPHOHAIBHOTO Pa3BUTHSA: NpsIMOE, HEpsMoe
(nuuuHOYHOE). BiMsHHME cpeipl HA pasBHTHE OPraHW3MOB; (DakTOpbl, CIOCOOHBIC BBHI3BIBATH
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BPOXAEHHBIE YPOJCTBA.

PocT n Pa3sBUTHC paCTCHI/II‘/'I. OHTOreHEe3 IIBCTKOBOI'O paCTCHUA. CTPOCHHUEC CCMCHU, CTaANH PAa3BUTHA

HaCHe}Z[CTBeHHOCTI) N U3BMCHUYMBOCTH OPIraHU3MOB

6.1

[Ipenmer w 3amaun reHeTWKH. VICTOpWsI pa3BHTHS TEHETHKH. BKIam pOCCHUICKHX W 3apyOeKHBIX
VYEHBIX B PAa3BUTHE TEHETHKU. METOJbl TEHETUKH (THOPHIONIOTHYECKUH, HUTOTCHETHYECKUH,
MOJIEKYJIIpHO-TeHeTHYecKuii). OCHOBHBIE TEHETUYECKHE TMOHATHA. | eHeTHdeckas CHUMBOJIHUKA,
MCIOJIb3yeMasi B CXeMaX CKPEIMBaHHA

6.2

3aKOHOMEpPHOCTH HACJEOBaHUs MPHU3HAKOB, ycTaHOBIeHHble [. Menaenem. MoHorubpumHoe
CKpelMBaHue. 3aKOH eIUHOo0O0pasust THOpPHUIOB MEepBOro mokoieHus. I[IpaBuiao AOMHUHHMpOBaHUS.
3aKoH paclIeryieHus NpU3HakoB. [ unore3a uncToTel raMeT. [loHOE U HEeTIoJIHOE JOMUHHPOBAHHUE.

JlurnOpuaHoe ckpeluBaHue. 3aKOH HE3aBHCHUMOIO HAcJeOBaHMS NPU3HAKOB. LluToreHetmdeckue
OCHOBBI ~ AMIMOPUAHOTO  CKpEIIUBAaHUS. AHalM3Mpylollee CKpemuBaHue. lcmonb3oBaHue
AQHAJM3UPYIOLIEr0 CKPEIMBAHUS JUIs ONPEAEICHUs] TeHOTUIIa 0cO0U

6.3

CHCHJ’ICHHOC HACJICOOBAHUC TIPU3HAKOB. PaGora T. MopraHa o CHOCIUICHHOMY HACJICIOBAHUIO
T'CHOB. HapymeHHe CHOCIJICHUsT TCHOB B PE3YJIbTATC KPOCCUHIOBEPA. XpOMOCOMHafI TEOpHA
HACJIeICTBEHHOCTH. | 'eHeTnueckue KapThbl.

I'enetuka mona. XpOMOCOMHOC OIMpE€ACIICHUC TII0JIa. AYTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I"'omoraMeTHbIC U I'CTCPOraMCTHBIC OPIraHMU3MBI. HacnenoBanue IIPHU3HAKOB, CIHCIIJICHHBIX C ITOJIOM

6.4

N3menunBoCcTh. Bumbl HM3MEHUYMBOCTH: HEHACIEACTBEHHAasT W HACIEACTBeHHas. Pollb cpenasl B
HEHACIICJICTBEHHOW  M3MCHUYUBOCTH.  XapaKTepUCTHKa  MOJU(PHKAIMOHHOW  M3MCHUYUBOCTH.
Bapuanuonnsiii psim W BapualoHHas KpuBas. Hopma peaknmn mnpu3Haka. KommdecTBeHHBIE U
Ka4eCTBEHHBIC IPU3HAKY 1 UX HOpMa peakiuu. CBoicTBa MOAM(BUKAIMOHHON H3MEHUYNBOCTH

6.5

HacnencrBennast, nid reHOTUIIMYECKAs, M3MEHYMBOCTH. KOoOMOMHATHBHAS M3MEHYMBOCTH. MeWo3 u
MOJIOBOM TMpOIlECC — OCHOBa KOMOWHATUBHOW HM3MECHUYMBOCTH. MyTallMOHHAsS W3MEHUYHUBOCTb.
Knaccuduxaruss MyTanumil: TeHHbIE XPOMOCOMHBIC, I'¢HOMHBIE. YacToTa M NPHYUHBI MyTauuil.
MyTtarennsie (akTopbsl. 3aKOH TOMOJIOTMUYECKHX pPSAOB B HacieICTBEHHON wu3meHunBoctd H.U.
Basuiiosa

6.6

Ienernka uenoseka. Kapuorumn yenoBeka. OCHOBHBIE METO/IbI TEHETHKHU YEJIOBEKA: TEHEATOTUUECKUN,
OJU3HEIOBBIM, IIMTOrCHETHYCCKUM, OMOXUMHUECKUH, MOJICKYJIsApHO-reHeTndeckuii. CoBpeMEHHOE
ONpE/ICIICHNE TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHHWPOBAHHME, T€HOTHIHPOBAHWE, B TOM YHUCIE C
nomonipio III[P-ananu3a. HacieacTBeHHble 3a0oiieBaHMs 4ejOBeKa: I'€HHbIE 00JIe3HH, OOJE3HH C
HACJICJICTBEHHOW TPEAPacIioIOKeHHOCTBIO, XpOMOCOMHBIE O0sie3Hn. COMaTHYECKUE U TeHEPATHBHEIC
MyTanuu. [IpuHIUOBL  310pOBOrO 00paza JKW3HW, JUArHOCTUKH, MPOQWIAKTHKA | JICUSHUS
TCHeTHYEeCKUX OoJe3Hel. MeaMKO-TeHeTHYeCKOe KOHCYNbTHPOBAaHUE. 3HAa4eHHE MEAMIIMHCKOM
TCHETHUKH B IPSAOTBPAILICHHUH M JICUCHUN ICHETUYCCKHMX 3a00JCBaHMI YeIOBEeKa

Cenexiysi opraiu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknust KaK HayKa W Tporecc. 3apokaeHUE CeleKuu u nomectukanus. Yuenne H.M. Basumosa o
[EHTpaX TPOMCXOXKACHUS W MHOr000pasus KyJIbTYPHBIX pacTeHWiH. LIeHTpsl mpoucxoxIeHUs
JIOMAITHUX KUBOTHEIX. COpT, TOpoaa, IITaMM

7.2

CoBpeMEHHBIE METO/IBI CeNEKIMHA. MacCOBBI M MHIAWBHIYAIBHBIN OTOOPH! B CENIEKIMH PACTCHUH H
XHUBOTHBIX. OIIeHKa JKCTepbepa. BIM3KOpOJICTBEHHOE CKpEIMBaHNE — MHOPUAMHT. YUncTas JTMHUSL.
CkpemuBaHue 4YHCTBIX JUHUH. ['eteposuc, mnn rubpugHas cuia. HepoJcTBeHHOE CKpelIMBaHHE —
ayTOopununr. OtnanéHHas rubpunuzanus U e€ ycmexu. MCKyCCTBEHHBIM MyTareHe3 U IOIydEHUE
HOJUILIONIO0B. JIOCTHKEHUS CEIEKIMH PACTEHUH, Y)KMBOTHBIX U MUKDPOOPTaHU3MOB

7.3

BuorexHonorust kKak 0Tpacis MPOU3BOACTBA. | eHHAsT MHXKEHEpHsl. DTanbl CO3/IaHUs PEKOMOMHAHTHOU
JHK wu  TpancreHHBIX  opraHu3moB. Kierounas  wmmxkeHepusa.  KieTodHble  KYIBTYpPHIL.
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MUKpOKJIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KnonupoBanue BBICOKOIPOIYKTHUBHBIX
CeJIbCKOX03AUCTBEHHBIX OPraHU3MOB. DKOJIOTHUYECKHE U ATHYeckue npobaemsl. MO — reHeTndecku
MO (HUITPOBAHHBIE OPTaHM3MEI

11 KJIACC
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SBOH}OHI/IOHHaSI OHOJIOT s

1.1

DBOITIOIOHHAS TEOPHSI U €€ MECTO B OHMOJIOTHH.

CBuzeTenbCTBa HBOJIONMHU. [laeOHTONOTHMYECKHE: IOCIEIOBATEIbHOCTh IOSBICHUS BUAOB B
MAICOHTOIOTUYECKON JICTOIHCH, TepexoaHbie hopmbl. bruoreorpadudeckue: CXOACTBO U Pa3IHUuUC
¢dayH 1 (I0p MaTEPUKOB U OCTPOBOB. DMOPHOIOTHYECKIE: CXOJCTBA U PA3INYKsi SMOPHOHOB Pa3HBIX
BHUJIOB [MO3BOHOYHBIX. CpaBHHTEIbHO-aHATOMUYECKHE! TOMOJIOTHYHBIE, AHAJIOTHYHbIE,
PYOMMEHTAPHBIC OpPraHbl, AaTaBU3MBL. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB

HACJICICTBEHHOCTH ¥ OCHOBHBIX META0O0JIMYECKUX MYTEH Y BCEX OPraHu3MOB

1.2

OBomonnonHas Teopust Y. Jlapeuna. [Ipeanocsuiku BOZHUKHOBEHUS JapBUHU3MA. J[BIDKYIIME CHIIBI
9BOJIIOUMHU BUAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IIPH OrPAaHUYEHHOCTH PECYPCOB,
HeonpeAenéHHas U3MEHIMBOCTh, 00pb0a 3a CYIIECTBOBAaHHUE, €CTECTBEHHEIN 0TOOD)

1.3

Cunretnueckas Teopus dBoionu (CTD) u ocHOBHbIE €€ mosioskeHusi. MukposBotonus. [lomymsust
KaK eIMHAIA BHIA U SBOJIOIHIH

1.4

Jewxymme cunbl  (hakTopel) DBOJMIONMK  BHIOB B Ipupoae. MyTallMOHHBIH  Tpoliecc
Y KOMOWHATUBHAs WM3MEHYMBOCTG. llomynmsmoHHBIE BONHBI W Apeid reHoB. M3omamus wu
murpamus. EctecTBeHHBINH 0TOOp — Hanpasisronwii (pakTop 3Bomronni. PopMeI eCTECTBEHHOTO 0TOOPA.

[TprcnocobNeHHOCTh OPraHW3MOB KakK pe3yJabTaT d3BONIONMU. [IpUMepsl NPUCIOCOONCHUH Yy
OpraHm3MoB. ApoMop(h03Bl U UANOATATITALINH.

Bun u Bunoo6pasoanue. Kputepun Buma. OcHoBHBIE (OpMBI BHI000pa3oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOE

1.5

Makxkposgodtorusi. DopMbl SBOIONUH: (HUIICTHUSCKAs, JUBEPTEHTHAs, KOHBEPIreHTHAs, Tapalie/IbHas.
Heo0paTHMOCTh BOTIOIIN

Bo3HMKHOBEHHE U Pa3BUTHE JKU3HU HA 3eMJIe

2.1

JloHay4yHbIe TIpEICTaBICHHS O 3apOXKACHHN KM3HU. HaydHble rMIOTE3bl BOZHUKHOBEHHS XU3HU Ha
3emiie: aOuoreHes W MaHCHEpMUs. XUMHYECKas HBOMIONUSA. DKCIEPUMEHTAIbHOE TOATBEPIKICHHE
XUMHYECKOW 3BoNrOIMHA. HawanmeHbie 3Tambl Ounonmornveckoil sBomonnu. [mmoresa PHK-mwupa.
[lepBble KIETKU U UX 3BooLUs. PopMUpOBaHNE OCHOBHBIX IPYIIII XKUBBIX OPraHU3MOB

2.2

PazBuTne xu3Hu Ha 3emiie 1o dpam M nepuoaam. Karapxeil. Apxeiickass U MPOTEPO30HCKAs IPbI.
[Maneo3oiickas spa u €€ mepuoAbl: KEeMOPHICKHHA, OPIOBUKCKWH, CUIIYpUHCKWH, JNEBOHCKUH,
KaMEeHHOYTOJIbHBIN, TepMcKuii. Me30301cKas 3pa 1 €€ IepuoAbl: TPHUACOBBIH, IOPCKHA, METOBOH.

Karino3orickas 5pa ¥ €€ IepHrobl: IaJeOreHOBBIN, HEOTCHOBBIM, aHTPOIOTCHOBBINA. XapaKTePHCTHKA
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KJIMMaTa U TeOoNOTMYecKuX mporeccoB. OCHOBHBIE 3Tallbl 3BOJIOIMU PACTUTEIBHOTO U >KUBOTHOTO
Mupa. ApomMopho3bl y pacTeHHH U >KHBOTHBIX. [losiBIIeHHe, paciBeT M BBIMUPAHHE IPYIM >KUBBIX
OpPraHM3MOB

23

CucremMa OpPraHMYECKOro MHUpa KakK OTpakeHue 3Boionud. OCHOBHBIE CHCTEMATUYECKUE TPYIIITHI
OpraHN3MOB

2.4

OBoioIMs 4elloBeKa. AHTPONOJIOrMs Kak Hayka. Pa3BuTve MNpeacTaBle€HUM O NPOUCXOXKIAECHUHU
yenoBeka. Meronbl HM3y4yeHHsl aHTpororeHe3a. CXOACTBa M pa3fiUyuMs YEIOBEKAa U JKUBOTHBIX.
CucreMaTH4ecKoe MOI0KEHHUE YEIOBEKa.

Jemwkymme cwiabl ((akTopsl) aHTpomoreHe3a. HacnmencTBeHHass M3MEHUYHMBOCTh W €CTECTBEHHBIH
0oT00p. O01IeCTBEHHBII 00pa3 )KU3HU, U3TOTOBJICHUE OPYINHA TPYAa, MBIIIICHHE, PEUb

2.5

OcHOBHBIE CTaguM M BETBU HBOJIOLUM 4YEJIOBEKA: aBCTpAIONUTEKH, YenoBexk ymeinslid, UemoBek
npsAMoxoasamuii, YenoBek HeaHAepTalbckui, YenoBek pa3yMHbId. Haxoakn HCKONMaeMbIX OCTAHKOB,
BpeMs CYIIECTBOBAHUS, 00JACTh PACTIPOCTPAHEHHSI, 00BEM r'OJOBHOTO MO3Ta, 00pas3 >KU3HU, OPY M

2.6

UYenoBeueckne packl. OCHOBHBIE OOJNBINIUE PAachl: €BPONCOWAHAs (€Bpas3wiicKas), HETpo-
aBCTpaJIONAHAS (9KBaTOpHANBHAS), MOHTOJIOUHAS (a3maTcko-aMepruKaHCKas). Yeptsr
MPUCTIOCOOTICHHOCTH TPEICTABUTENICH YETOBEUSCKHX Pac K YCIOBUSAM CYIIECTBOBaHMA. ENWHCTBO
yenoBeueckux pac. Kpuruka pacuzma

Opra"gu3Mbl ¥ OKpYKaroIas cpeaa

3.1

Okonorus Kak Hayka. 3aJadud W pas3fgenbl dKOJOTMU. MEeTOIBI JIKOJIOTHYECKUX HCCICIOBAHHM.
DKojoruueckoe MupoBo33peHue. Cpelpl OOUTaHHS OPraHW3MOB: BOJHAS, HA3EMHO-BO3AYIIHAS,

MMOYBEHHAs, BHYTPUOPTraHW3MEHHAs

3.2

Okonormyeckue Gakropsl. Kimaccnpukanums 3Komorudeckix GpakropoB: aOHOTHUECKHE, OMOTHYCCKHE
W aHTpoIoreHHsle. JleiicTBre KOJI0THUECKUX (DaKTOPOB Ha OPTaHU3MBI

3.3

AlOuoTtnueckue (akTOphL: CBET, TemIeparypa, BiakHocTh. Dotomepuonnsm. [IpucrmocobneHwus
OPraHMU3MOB K JIeHCTBUIO a0HOTHYECKHX (DaKTOPOB. BUOJIOTHYECKUEe PUTMBI
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buotnueckue Qakropsl. Bumel OHOTHYECKHMX B3aMMOJCHCTBHNA: KOHKYPEHIMS, XHUIIHUYECTBO,
MapasuTH3M, MYyTyallu3M, KOMMCEHCAIU3M (HaxXJIeOHWYECTBO, KBAapTHPAHTCTBO), AMEHCAIU3M,
HeWTpamm3M. 3HaueHne OWOTHYECKMX B3aMMOMACHCTBHI [ CYINECTBOBAaHHMS OPIraHM3MOB B
IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKNE XapaKTEePUCTUKH MomyJsiiuu. OCHOBHBIE MMOKa3aTeNd MOMYJSLUUN: YHUCIECHHOCTb,
MJIOTHOCTH, POKJAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTpaIus. JMHaMUKa YUCICHHOCTH TOIYJISIAA U
e€ peryJsims

Co00111eCTBa M DKOJOTHUECKHE CHCTEMBI

4.1

Coo0rmiectBo opraHuaMoB — OwoneHo3. CTpyKTypbl OHOIICHO3a: BHIOBas, NPOCTPAaHCTBEHHAS,
Tpoduueckas (mumieBas). Buapl-qnoMmuHanTel. CBsI3u B OHOIICHO3E

4.2

DKOJIOTHYECKUE  CUCTeMbl  (9KocucTeMmbl). [loHATHE 00 »dKocHcTeMe W OHOTEOICHO3E.
DyHKIMOHAIBHBIE KOMIIOHEHTBI YKOCHCTEMBI: MPOAYLEHThI, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BEILECTB U MOTOK HEPTUHU B dKocHcTeMe. Tpoduueckue (MUILEBbIe) YPOBHU SKOCHCTEMBI. TIHIIeBbIC
nenn U cetd. OCHOBHBIC IOKA3aTENd OJKOCHCTEMBI: OHOMAacca, MPOMYKIUSA. ODKOJIOTHYECKUE
MUPAMHIBI:.  [POAYKIIMH, YHCICHHOCTH, Ouomacchl. CBOHCTBA OKOCHCTEM: YCTOWYHBOCTH,
camoperyisiius, pasputue. CyKieccust

4.3

HpI/IpOI[HLIC 9KOCHCTEMBI. DKOCHCTEMBI O3ép " pEK. DKOCHCTEMAa XBOMHOT'O HIIH I POKOJIMCTBEHHOT'O
Jieca.

AHT‘pOHOFeHHLIe OKOCUCTCMBI. AF‘pOBKOCI/ICTeMH. y’p603KOCI/ICTeMH. buonorugeckoe 44
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XO03sICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpasue kak (akrtop ycroiuuBocTH 3KocucTeM. CoxpaHeHHEe OHOJOTHYECKOTOo
pa3sHooOpa3us Ha 3emiie

VYuenue B.U. BepHanckoro o 6uocdepe. ['panuiisl, coctaB u cTpykTypa duocdepsl. XKrBoe BenecTBo
u ero pyHknuu. OcobeHHOCTH Onocdepsl Kak MI00aIbHON SKOCHCTEMBI. JIMHAMUYECKOe PaBHOBECHE

4 u obparHas cBsi3b B Ounocthepe. KpyroBopoTsl BelecTB U OHOr€OXMMHYECKUE LHKIBI 3JIEMEHTOB
(yriepoja, a3oTa). 30HaAILHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIH
UYenoBeuectBo B Ouocepe 3emim. AHTPONOTCHHBIE W3MEHEHHsT B Owocdepe. [moOambHbIE
9KOJIOTHYECKUE TPOOIEMBI.

4.5

OcHoOBa palMOHATIBHOIO YIPAaBICHUS NPUPOAHBIMHU PECYpCcaMU U UX HCNOJb30BaHUE. JloCTHKEHMS
OMOJIOTHH M OXpaHa IIPUPOIBI
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