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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mnporpaMMbl MO OHOJIOTMH TEOPETHYECKYI0 OCHOBY IS
omnpeneneHusl MOAXOA0B K (OPMHUPOBAHMIO COJEpKAaHMS y4eOHOro mpeaMera
«buonorus»  cocraBunM:  KoHUentyaidbHele — mosiokernus ~PIOC  COO o
B3alMOOOYCIIOBJICHHOCTH LIEJIeH, CoAepxKaHus, pe3yIbTaTOB 00yUeHHUsS U TpeOOBaHUMN K
YPOBHIO TOATOTOBKM BBITYCKHHKOB, TOJIOKCHHUS 00 OOMMX IENsSX W NPHHIIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEAHEro oOIIero oopa3oBaHUs
B Poccuiickoit denepariuu, a Takke MOJOKEHUS O crieluduKe OMOoJIOTHH, €€ 3HAUCHUU
B TO3HAHUU JKUBOW TIPUPOABI M OOECHEUCHHM CYIIECTBOBAHMUS YEJIOBEUYECKOTO
oOmectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEACIICHbl OCHOBHBIE (DYHKIIUU
MIPOrpamMMBl 110 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Aa€T TpeAcCTaBICHUE O MLENsIX, 00 00IIell cTpaTeruu
0oOy4eHMs, BOCIIUTAHUA U Pa3BUTHS OOYy4YaIOIIMXCA CPECTBAMH y4eOHOIo mpeaMera
«buonorus», omnpeaenser 00sf3aTeNbHOE MNPEIMETHOE COAECpPKAHUE, €ro CTPYKTYpY,
pacupenesnieHue I0 pasjieraM M TeMaM, PEKOMEHAYEMYIO IOCIEA0BaTEIbHOCTD
U3Y4YeHHUs Y4eOHOro Marepuana ¢ y4E€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX
CBS3€HM, JIOTMKM  OOpa3oBaTeIbHOTO  IPOLIECCa,  BO3PACTHBIX  OCOOEHHOCTEU
00yyaromuxcs.

B nporpaMMe mo OHOJOTMH TaKK€ YYHMTHIBAIOTCS TpeOOBaHHSA K IUIAHHPYEMBIM
JUYHOCTHBIM, METalmpeAMETHBIM M TMPEIMETHBIM pe3yjbTaTaM OOy4YeHHS B
(GbOopMHpPOBAaHWK OCHOBHBIX BHUOB Y4YEOHO-IIO3HABATEIILHON JESATEIHHOCTU/YUEOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHMUs.

B mporpamme mo Ouonorum (10—11 kmaccel, 0a30BBI ypOBEHb) peaM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B U3Y4YeHUM Ouosiornu, Onarojgaps YemMy B HeEH
MPOCMAaTPUBAETCSl  HANpPABICHHOCTb HA  pa3BUTUE  3HAHWM, CBSA3aHHBIX C
(OopMHpOBaHHWEM E€CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX OPHEHTALIMMA
JUYHOCTHU, SKOJIOTUYECKOTO MBIIUICHHUS, PEACTaBICHUI O 3J0pOBOM 00pase >KU3HU U
OEepeKHbIM OTHOILIEHUEM K OKpyXarouied mnpupogHoit cpene. Iloaromy Hapsgy c
U3Y4YCHHEM OOIIEOMOIOTUYECKUX TEOPHUH, a TAK)KE 3HAHUM O CTPOCHUH >KUBBIX CHCTEM
Pa3HOr0 paHra U CYIIHOCTHM OCHOBHBIX IMPOTEKAIOMIMX B HUX MPOLECCOB B MPOrpaMMe
Mo OWOJIOTUU YJACICHO BHUMAHUE WCIIOJIb30BAHUIO TIOJYyYCHHBIX 3HAHUNA B
MOBCEAHEBHOM JKU3HU JJIs1 PEIICHUs MPUKIAIHBIX 3a/lad, B TOM 4ucie: NpodUIakTUKU
HACJIEICTBEHHBIX 3a00JI€BaHUI YETOBEKa, MEAMKO-TEHETUYECKOI0 KOHCYJIbTUPOBAHUS,
000CHOBaHUS IKOJIOTMYECKH 11€71eCO00Pa3HOro MOBEACHUS B OKPYKAIOIIEH MPUPOTHOM
cpelne, aHajau3a BIMSHUS XO3SUCTBEHHON JAESTENbHOCTH YEJIOBEKAa Ha COCTOSIHHE
MPUPOJHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHHE BHHMAaHUS K MPUKIAJIHOU
HaIpaBJICHHOCTH y4eOHOTro TpenMera «buoyorusy) MPOJAUKTOBAHO HEOOXOJIMMOCTHIO
oOecrieueHrss YCIOBUW HJisi PEUIEHUS OJHOM W3 aKTyaJdbHBIX 3aJad MIKOJIHHOTO
Ouonoruyeckoro  oOpa3oBaHMs, KOTOpas  mpeamnojaraetr  (GOPMUPOBAHUE Y
oOyJarommxcsi  CIIOCOOHOCTH  aalTHPOBAThCA K  W3MEHEHUSM  JUHAMHUYHO
Pa3BUBAIOILIETOCS] COBPEMEHHOI'O MHUpA.



buonorus Ha ypoBHe cpenHero oouiero oopa3zoBaHus 3aHUMAET BakHOe MecTo. OHa
oOecrieunBaer (GOpMUPOBAHUE Yy OOYYAIOIIUXCS MPEJCTABICHUN O HAy4YHOW KapTHHE
MHUpa, paclidpseT W 0000HIaeT 3HAHMS O >KMBOM NpHUpoAe, €€ OTIMYUTENbHBIX
NpU3HAKaX — YPOBHEBOM OpraHU3ali W SBOJIOLUHU, CO3/1aET YCIOBHS JUIsl: MMO3HAHMS
3aKOHOB >KMBOUM MPHUPOJIbI, GOPMUPOBAHUS (PYHKIIMOHATILHONM T'PaMOTHOCTH, HABBIKOB
3I0POBOTO U 0€30MacHOro 00pa3a *KU3HH, SKOJOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO
OTHOIIICHUS K KUBOU MPHUPOJIE U YETIOBEKY.

bonbmioe 3HaueHue OWONIOTHA WMEET TaKXKe MAJSl PEUICHHs BOCHUTATENBHBIX H
pa3BUBAIOIIMX 3a7a4 CpeAHEro oOIero oOpa3oBaHUsI, COLUATU3ANMNN O0YUYaIOIINXCS.
N3yuenue Ouonorun odecreunBaeT ycloBUs A1 GOPMUPOBAHUS MHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIIMOHHBIX HABBIKOB, JSCTETUYECKON KYJIBTYpHI,
CIIOCOOCTBYET HMHTErpaldyd OMOJIOTMYECKMX 3HAHUW C TMPEACTABICHUSIMHU U3 JPYTUX
y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (QU3MKH, XUMUU U reorpaduu. HazpaHHble
MOJIOKEHUSI O TMpEeAHA3HAYEHUU y4eOHOro mnpeamera «bHOJOrus» COCTaBUIM OCHOBY
JUIsL  ONpENEeNeHUs] MOAXOAOB K OTOOpY M CTPYKTYPUPOBAHHUIO €ro CoJepKaHus,
MIPEICTABICHHOIO B MPOTpaMMe o0 OUOJIOTHH.

OtOop conepxkanusi yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYILIECTBIEH C MO3ULUN KYJIBTYpOCOOOPA3HOIO MOJIX0Ja, B COOTBETCTBUU C KOTOPBHIM
oOyuJaroluecs: JOJKHbI OCBOMTH 3HAHWUA W YMEHHA, 3HAUMMble A1 (OPMUPOBAHUSA
oO1Iel KyJnbTYyphl, ONpPEIEIAIONINE aJ€KBATHOE MOBEACHUE YEJIOBEKA B OKpYyKaroulei
MPUPOJIHONM Cpeie, BOCTpEOOBAHHBIE B TOBCEIHEBHOM J>KU3HM M MPAKTUYECKOU
nestenbHocTH. (Ocoboe MecTo B 3TOM CHCTEME 3HAaHMM 3aHUMAIOT 3JIEMEHTHI
collepKaHUsl, KOTOpBIE CIy>)KaT OCHOBOW 1Jisi (DOPMHUPOBAHMS MPEICTABIECHUN O
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTWHE MHUpPAa U LEHHOCTHBIX OpHEHTAIUsIX
JUYHOCTHU, CIIOCOOCTBYIOIIUX TYMaHU3AIMK OMOJIOTMYECKOTO O0pa30BaHMsI.

CrpyKTypupoBaHHe coAepk aHHs y4eOHOro MaTepuana B MporpaMmMme 1o OHoJIoruu
OCYIIECTBJIEHO C Y4Y€TOM MPUOPUTETHOrO 3HAUYECHHUS 3HAHUN 00 OTIMYUTENBHBIX
OCOOEHHOCTSIX KMBOM MpUPOIbI, O €€ YPOBHEBOM OpraHuM3alid MU HBOJIOIUU. B
COOTBETCTBHUM C JITHUM B CTPYKType YydeOHOro mnpenmeTra «bHOIIOTHS» BBIICICHBI
CleyIolMe coJep)KarenbHble JuHuU: «buosorus kak Hayka. MeToabl Hay4dHOTO
no3Hanus», «Kierka kak Ouosoruueckas cucremay, «OpraHu3zM Kak Ouosornyeckas
cuctema», «Cucrtema W MHOroo0pasue OpraHM4ecKoro Mupa», «IBOJIOLUS >KUBOU
IPUPOJBD, «DKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTI.

Lenb uzydenus yuebHoro npeamera «buosiorus» Ha 6a30BOM ypoBHE — OBJIa/ICHUE
OOy4JaroIUMHUCST 3HAHUAMU O CTPYKTYpHO-(YHKIIMOHATHHON OpTaHHW3aIlMN JKHUBBIX
CHUCTEM pa3HOTO paHra W MPUOOPETEHHWE YMEHHH HCMOIb30BaTh ITH 3HAHUS MJIA
I'PaMOTHBIX JIEHCTBUI B OTHOIICHUH OOBEKTOB JKUBOM MPUPOJIBI U PEIICHUS PA3THIHBIX
YKU3HEHHBIX TPOOJIEM.

JlocTukeHue 1enu u3ydeHus: yueOnoro npeamera «buosorus» Ha 6a30BoM ypoBHE
o0ecrnieunBaeTcs pelIeHrueM CIeIyIOIMuX 3a1au:

OCBOEHHE O00YYaIOIIMMHUCS CUCTEMBl 3HAHUI O OMOJIOTMYECKUX TEOPHUSX, YUCHHMSIX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTe3axX, TMpaBHIIaX, CIyXalluX OCHOBOM ISt



(GopMupOBaHUs TPEICTABICHUNA O €CTECTBEHHO-HAyYHOM KapTHHE MHpa, O METOoAax
HAyYHOT'O I[IO3HAHMS, CTPOEHUH, MHOTr0OOpa3uh U OCOOCHHOCTAX IKHUBBIX CHCTEM
pPa3HOTO  ypOBHS  OpraHU3allMM, BBIJAIOIIMXCS  OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOy4YaloOIIUXCS TMO3HABATENbHBIX, HWHTEUIEKTYalbHbIX U
TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCEe aHaM3a IJAHHBIX O MYTSAX Pa3BUTH B OMOJIOTHUU
Hay4YHbIX B3IJISJ0B, 1€ U MOAXOJOB K HM3YyYEHHUIO >KMBBIX CHCTEM Pa3HOIO YpPOBHS
OpraHu3allNy;

CTaHOBJICHHE y O0ydJaroumxcs oo0mel KyJabTyphl, (QyHKIHOHATIBHON TPAaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH M OILICHUBATh SIBJICHUS OKPYKAIOUIEro MHpa >KUBOU
IPUPOBl HA OCHOBAHUH 3HAHUH U OIBITA, MOJYYEHHBIX MPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHue y  OOydyaloImMXCi YMEHUM  WLIIOCTPUPOBATh  3HAUYCHUE
OMOJIOTUYECKUX 3HAHUA B TNPAKTUYECKON JEATETbHOCTH YEJIOBEKAa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTAaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJTOBEKOM KHBOU
MPUPOJIbI, HEOOXOAUMOCTH OEpEeKHOTO OTHOUIECHUS K HEH, COOMIOJEHUS] ATUYECKHUX
HOPM IIpY IPOBEJCHUH OMOJIOTUYECKUX HUCCIIEI0OBAaHU;

OCO3HAaHUE IICHHOCTHM OWOJIOTMYECKUX 3HAHWM JUIs TOBBILIEHUS  YPOBHS
HKOJIOTMYECKOH KYJIbTYpPBI, 411 (GOPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHUE TPUOOPETEHHBIX 3HAHUA W YMEHUW B TOBCEIHEBHOM XU3HU JUIS
OLICHKM TMOCJIEJICTBHI CBOEWU JEATEIBbHOCTH MO OTHOILIEHHIO K OKpY’Kalllel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIOJEHUE Mep NpOPUIAKTUKI
3a001eBaHUM.

B cucreme cpennero oOuiero oopasoBanusi «buonorusi», uzydaemas Ha 6a30BOM
YpOBHE, SBISIETCS O00s3aTeNbHBIM y4eOHBIM MpPEIMETOM, BXOJSIIMM B COCTaB
npenMeTHon obnactu «EcTecTBeHHO-HAayYHBIC TTPEAMETHD».

Jlnst u3yuenus Ouosornu Ha 0a30BOM YPOBHE CpeaHEero oOmiero oOpa3oBaHUS
otBoauTCs 68 "yacoB: B 10 kitacce — 34 yaca (1 yac B Heneno), B 11 knacce — 34 gaca (1
yac B HEJETIO).



COILEPKXAHUE OBYUYEHUASA

10 KUIIACC
Tema 1. buosiorusi kKak Hayka.

buonoruss xak Hayka. CBs3b OHMOJOTHM C OOUIECTBEHHBIMHU, TEXHUUYECKUMU U
APYTUMU €CTECTBEHHBIMU HayKaMH, QUIOCOPHUEH, STUKOM, SCTETUKON U mpaBoM. Pob
Oowonmornn B (GOPMHPOBAHWM COBPEMEHHOW HAydyHOW KapTuHB Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meroabl TMO3HAHMS >KUBOM TpUpOAbl (HAOMIOJAEHUE, HKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccudukaius, MoIeIMpoBaHuE, CTaTUCTUYECKasi 00paboTKa TaHHBIX).

JdeMoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n ®@. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU MIPUPOIBD.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padota Ne 1. «Mcnonb3oBaHue pa3IMdHBIX METOJIOB MPU U3YUCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctempl (OMOCHCTEMBI) Kak NpeaMeT Hu3ydeHus Ouosioruu. OTiaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CgoiicTBa OMOCHUCTEM M HX pa3zHOOOpa3ue. YPOBHM OpraHu3aiuud OHOCHUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MOMYJIAIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTHYECKHUH ), OUOChEepHBII.

JdemoHcTpanuu:

Tabnuub! u cxembl: «OCHOBHBIE TTPU3HAKH KU3HI», «YPOBHU OpPTaHU3AIUU KUBOU
IPUPOJIBI».

O6opynoBanue: mojaesb moJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKHM COCTaB  KJIETKM. XUMHYECKHE DJJIEMEHTBI: MaKpOXJIEMEHTHI,
MHUKpPO3JIEeMEeHThI. Boa 1 MuHepaibHbIE BEleCTBa.

OyHKIWHU BOJIbI U MUHEPAJIbHBIX BEMIECTB B KieTKe. [loanep:kaHnre 0CMOTHYECKOTO
Oananca.

benku. CoctaB u ctpoeHue OenkoB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3zameHumble ¥ 3aMEHUMBbIE aMUHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OCJKOBOM MOJIEKYJbl (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOICTBA OeskoB. bruosornueckue pyHKIUU OEIIKOB.

®depMeHTHl — Ouonornyeckue karanuzatopbl. CTpoeHue (epmeHTa: aKTHUBHBIN
IIEHTp, cyocTpatHas crnenuduaHoctsb. Kodpepmentol. Butamunbl. Otnuuus hepMeHTOB
OT HEOPTraHWYECKUX KaTaIu3aTOPOB.

VYrineBoapl: MoHOcaxapuabl (TJIFOKO3a, pu0o03a U JE€30KCUPHO03a), TrcCaxapHibl
(caxaposa, JlakTOo3a) W  MOJUcaxapuibl  (KpaxMmall, TJHUKOTEH, LEJII0JI03a).
buonorudeckue GyHKIUM YII€BOAOB.



Jlumunel: Tpuraunepuasl, pochoaunuasl, crepouasl. ['uapopunbHo-ruapododHbIE
cBoiicTtBa. buonormyeckue ¢Gynkuuu nunuaoB. CpaBHEHUE YIJIEBOAOB, OEIKOB U
JIMIIAJIOB KaK HICTOYHUKOB YHEPIUH.

HykneunoBsie kucnotel: [JHK u PHK. Hykneornasl — MOHOMEpPBI HYKJIEUHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u dynkuuu PHK. Bunst PHK. AT®:
CTpoeHHe U QYHKIIUH.

[wuronorus — Hayka o kierke. KilerouHnas teopusi — mpuMep B3aUMOACHUCTBUA WU
1 (aKkTOB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUeHHS KICTKH.

Knerka kak nenoctHas skuBas cucrema. OOIIMe NMPU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMOpana, mosiekynsl JIHK kak renernueckuil ammapar, cuctemMa CHUHTE3a
Oenka.

Tunel KJIETOK: syKapuoTHYecKass U MpokapuoTthyeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTUYecKou kieTku. Kierounas crenka 0aktepuil. CTpoeHHE DyKapUOTUUYECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENbHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAasl CTEHKA, TIJIUKOKAJIMUKC, HX
¢ynkuuu. Ilnasmatuyeckas memMOpana, e€ cBoiictBa U (yHKuuMH. [{uTomnasma u eé
opraHousibl. OmgHomemOpannbie opranouzsl kietku: OIIC, ammapatr [Nombmxw,
mu30coMbl.  IloilyaBTOHOMHBIE OpPraHOWIbl  KIJIETKH: MHMTOXOHJPUH, IJIACTUABL.
[IpoucxoxaeHne MHUTOXOHAPUNM U miactua. Buasl mnmactun. HememOpanHble
OpraHOMJIbI KJIETKU: PUOOCOMBI, KJIETOUHBIA LEHTpP, LEHTPUOJINA, PECHUYKH, KTYTHUKH.
QyHKIMY OPraHOUIOB KIETKH. BKItoueHuns.

SAnpo — perynsaTopHblii ueHTp kieTku. CTpoeHue sapa: saepHas 000JI0YKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Jlx.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Juarpammel:. «PacnpeneneHue XMMHUYECKHX JJIEMEHTOB B HEKHBOW MPUPOICY,
«Pacnpenenenue XMMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubr u  cxembl: «llepuoanueckass TaOnMIa XUMHUYECKHUX DIIEMEHTOBY,
«CTpoeHre MOJeKyJbl BOAbDY, «buocunTe3 Oenka», «CTpoeHHE MOJEKYJbl OeiaKay,
«Ctpoenue ¢epmentay, «Hyxnewmnoswsie kuciorel. JJHK», «Ctpoenune MomexyIbi
AT®», «CrpoeHue >SyKapUOTHYECKON KIETKN», «CTpOECHHE 3KUBOTHOM KIIETKW,
«CTpoeHHE pacTUTENbHOM KIETKW», «CTpOEHHE NPOKAPUOTHYECKOW  KIETKN»,
«CtpoeHue sapa KIETKN», « Y IIeBOAb, «JIMmuasD.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, O0O0OpyJIOBaHHWE JJii  IPOBEICHUS
HAONIONCHUI, W3MEpPEHUW, OSKCIEPUMEHTOB, MHUKpPONpENnapaTtbl  PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpakTUYeCKUe padoThI:

JlabopatopHuas padota Ne 1. «/3yueHne KaTaJIUTUYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).



JlabopatopHuas pabora Ne 2. «M3y4yeHue CTpOeHUs KIETOK PACTECHUH, )KHBOTHBIX U
OakTepuil oJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIMpENnapaTax U UX OMHCaHUE».

Tema 4. ’KnuzHeaessTeJLHOCTH KJIETKH.

OOMeH BeliecTB, WM MeTabOoau3M. AcCCUMWIAIMSA (IUIACTHYECKUM OOMEH) |
JUCCUMWJIISIIUSL  (PHEPreTHUYeCKu OoO0MEH) — JIBE€ CTOPOHBI €IMHOTO Tpolecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHUsS BEIIECTB W DJHEPrMM B TMOHUMAHUHU
MeTaboIn3Ma.

Tuner oOMena BemiecTB: aBTOTpo(dHBIH W TeTepoTpodHbId. Ponb ¢depmeHTOB B
oOMEeHE BEIIeCTB U PEBPAIICHNUN SHEPTUU B KIIETKE.

®otocunte3. CetoBas u TeMHOBas ¢a3bl doTocuHTe3a. Peaknuu ¢oTtocuHTe3a.
OddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JJI )KU3HU Ha 3emuie. BiausiHue
yCIIOBUM cpefpl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIICHUS €r0 MPOIYKTUBHOCTH Y
KYJBTYPHBIX PACTCHHUIA.

XeMOCHHTE3. XeMOCUHTE3UPYIOIUe OakTepuu. 3HaUCHUE XEMOCUHTE3a JJIs KU3HU
Ha 3emIe.

DOHepreTuueckuii OOMEH B KIeTKe. PaciiernieHue BeIEeCTB, BbIJCICHUE U
AKKyMYJUPOBAHHE SHEPTUM B KIETKE. DTambl dHEPreTUYecKoro oomeHa. [mkomnms.
bpoxenne wu ero Buabsl. KucinopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXAaHHE.
OxucnurensHoe GocopunpoBanne. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakuun matpuuyHoro cunresa. ['eneruueckass undpopmanus u JIHK. Peanuzarus
reHEeTUYeCKO uH(opManuu B KiIE€TKe. [eHeTuyeckuid KOA U €ro CBOICTBa.
Tpanckpunius — matpuunbii cuaTe3 PHK. Tpancnauus — OuocunTe3 Oenka. DTamsl
TpaHcisiiuu. KonupoBanue aMuHOKUCH0T. Ponb pubocoM B OMocuHTE3€e Oenka.

Hexnerounsie dopmbl xu3au — Bupychl. Hctopus oTkpeitus BupycoB (. .
NBanoBckuit). OCOOCHHOCTH CTPOSHHUS U KHU3HEHHOTO IIMKJIa BUpYycoB. bakrepuodaru.
bosie3Hn pacTteHuil, KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
umMmyHoeduita yenoseka (BUY) — Bozoynurens CIIN/Ja. OGpaTHas TpaHCKpUTITIUA,
peBepTasza u unrerpasa. [Ipodunaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konpsuos, /I. Y. UBanosckuit, K. A. Tumups3zes.

Tabmumet u  cxembl: «Tumnbl ntadusy, «Metabomusm», «MUTOXOHIPHUSY,
«JHepreTuyeckuii oOMeH», «Xioporaact», «®Porocunre3», «Crpoenme JHK»,
«Ctpoenue ¥ (yHKIMOHUpOBaHUE TeHa», «CuHTEe3 Oenkay, «l eHeTHYeCKHid KOy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM 1wk Bupyca CIIN/a,
0akrepuodara», «Pemnukanus JTHK.

O6GopynoBanue: Mojaenu-ammivkanuu «Yapoenue JIHK wu  Tpanckpumnus»,
«buocuntes 6enkay, «CTpoeHue KIeTku», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii UKy, WM KU3HEHHBIA 1TUKI KieTku. MaTepdaza u murtos. [pomecchr,
nporekatomue B uHTEep(daze. Permmumkanms — peakiust marpuudoro cuHTeza JIHK.
CrpoeHne XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHI. JIUTIIONIHBIA ¥ TaIllJIOWTHBIN



XpPOMOCOMHBIC HaOOphl. XpomaTuabl. l[luTomornyeckre OCHOBBI PA3MHOXKEHUS U
WHJVBUAYaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Jenenue knetkn — Muto3. Craguu muto3a. [Iponecchl, mpoucxoasmme Ha pasHbIX
CTausAX MUTO3a. BUONOTrMYeCcKUil CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — aromnTo3.

@dopMBI pa3MHOXKEHHUSI OPTaHU3MOB: Oecroysioe U MmojoBoe. Buasl Oecrmonoro
pa3MHOXXEHUS: JEJICHUE HAJABOE, [OYKOBAHHWE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHWe, BETETATUBHOE pa3MHOXKEHWE. VICKyCCTBEHHOE KJIIOHHPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragum wmeio3a. IIpomecchl, OpoucXoasnMe Ha CTaausIX Meio3a.
IToBenenue xpomocoMm B Meio3e. KpoccuHroBep. bruonornueckuii CMbICI U 3HAYCHHE
Meio3a.

I'amerorenes — mpoiiecc oOpa3oBaHUsl MOJIOBBIX KIETOK Y KUBOTHBIX. [lojoBbIE
KeJIe3bl: CEMCHHUKU U sIMYHUKU. OOpa3oBaHUEe U pa3BUTHE MOJOBBIX KJIETOK — raMmeT
(cmepmaro3ou, SUIEKIIeTKa) — crepMaTorene3 u oBoreHe3. OCoOCHHOCTH CTPOEHUS
AMIEKIIETOK U ciepmaTo3ouoB. OmnonorBopenue. [Taprenorenes.

NunuBugyanbHOe pa3BUTHE (oHTOTEHE3). OMOpHOHANIbHOE pa3BuUTHE
(amOpuorenes). JTanbl 3MOPUOHAIBHOTO PA3BUTUA Y TO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, ractpyisiius, opraHorene3. IloctamOpuoHanbHOe pa3BuTHE. TUIIBI
MOCTAMOPUOHATBLHOTO PA3BUTHUS: TIPSAMOE, HENPAMOe (JIMYMHOYHOE). BiusiHue cpenbl Ha
pa3BUTHUE OPTAaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATh BPOXKACHHBIE YPOICTBA.

Poct u passutne pacrennii. OHTOreHe3 LBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubr w  cxembl: «DOpMBI  pPa3MHOXKEHHS  OPTaHU3MOBY»,  «J[BoiHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOKEHUE PACTCHUN,
«Jlenenue kneTku 6aktepuiny, «CTpoeHUE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBD»,
«Kiterounsnii ukin», «Pemukanua JHK», «Mutoszy», «Meiosy, «IIpssmoe u Henpsimoe
pa3BuTHE», «l'aMeTOreHe3 y MICKONMUTAIOIINX M 4eloBeKa», «OCHOBHBIE CTaJIUU
OHTOT'€HE3a».

O6opynoBanue: MHUKPOCKOTI, MHUKpOMpenapaThl «CrniepMaTo30u bl
MJICKOIUTAIONMIETO», <« SHIEeKIeTka MIieKonuTaromero», «KaprnokumHes B KIIETKax
KOpEIIKa JyKa», MarHuTHas MoAeibp-anmummkamusa «Jlenenue xierkn», monens JHK,
MojiesIb MeTa]azHoil XPOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaboparopHnas padotra No 3. «HaOmromeHre MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOTIpenapaTaxp.

Jlabopatopnas pab6ora Ne 4. «M3yueHne CTpOCHHS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.



IIpenmer u 3amaun reHeruku. Vctopus paszButus reHetuku. Posb muronornu u
AMOpPHOJIOTUN B CTAHOBJIEHUHU T'€HETUKHU. Bkian poccuiickux u 3apyOeKHbIX YUEHBIX B
pa3BUTHE TeHETUKU. MeTollbl reHeTUKH (TUOPUAOIOTUYECKUM, IUTOr€HETUYECKUN,
MOJIEKYJISIpHO-TeHeTnYecKuii). OCHOBHBIE TEHETHUEeCKHEe TMOHATUS. [ eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEILIUBAHU.

3aKOHOMEpPHOCTH HACJIeIOBaHUsI MPU3HAKOB, YyCTaHOBIEHHbIe ['. Menaenem.
MoHornbpuIHOe CKpelMBaHUEe. 3aKOH €IMHO00pasusi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuiio nOMHUHUPOBAHUA. 3aKOH PACHICIIICHUS TPU3HAKOB. [ MMOTE3a YUCTOTHI TaMeT.
[TommHOE M HEMTOTHOE TOMUHUPOBAHHUE.

JquruOpuaHoe ckpeliMBaHue. 3aKOH HE3aBUCHUMOIO HACIIEOBAaHUSI IPU3HAKOB.
[{uToreHeTuueckue  OCHOBBI ~ JUTHOPUIHOTO  CKpPEIIMBAHMS.  AHAIU3UPYIOLIEEe
CKpemnBaHue. lCrnonb30BaHUE aHAIU3HUPYIOWIETO CKPEIIMBAHUS ISl ONpEACICHUs
I€HOTHUIIa OCOOU.

CuermieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuemjeHHOMY
HACJIEIOBAaHMIO T'eHOB. HapyleHne cuerieHus reHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KAPTHI.

I'enetnka mnona. XpOMOCOMHOE ONPEACICHUE I0Ja. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMorameTrHsle U TreTeporamMeTHble oOpraHusmbl. HacimenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C M1OJIOM.

N3menunBOCTh. BHbl N3MEHUMBOCTHU: HEHACIICACTBEHHAA U HACJIEACTBEHHas. Poiib
Cpelbl B HEHACIIEJCTBEHHONM W3MEHYMBOCTH. XAapaKTEpPUCTUKA MOAH(PUKALMOHHON
M3MEHYMBOCTH. BapuannoOHHBIM PO M BapuanMoHHAas Kpusas. Hopma peaxkunn
npusHaka. KoJIM4eCTBEHHbIE M KAayECTBEHHBIE MPHU3HAKM W WX HOPMa PEaKIUH.
CaoiicTBa MO (DUKAITMOHHON U3MEHYUBOCTH.

HacnenactBennasi, wuiM  TeHOTHNMYECKas, U3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHUYMUBOCTh. Melo03 1 MOJIOBOM MPOIIecC — OCHOBAa KOMOMHATUBHON M3MEHUYHUBOCTH.
MyrtanonHasi uU3MeHYMBOCTh. Kiaccudukaruss MyTaruii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W nOpuuuHBl MyTauuii. MyrtareHHele  QakTopbl.  3aKOH
TOMOJIOTHYECKHX PSIOB B HAcJIeACTBEHHOM n3MeHunBocty H. . BaBunosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uvenoBeka. Kaprorun dyenoBeka. OCHOBHbIE METO/Ibl TEHETUKH YEJIOBEKA!
reHEaJIOTHYEeCKUH, OTM3HEIIOBBIN, IIUTOTCHETUICCKUN, OMOXUMUYECKUN, MOJIEKYJISIPHO-
TEHETUYECKUU. CoBpemeHHOE ONpeAEIICHNE TE€HOTHUIIA! ITOJTHOTEHOMHOE
CEKBEHMPOBAHWE, TCHOTUIIMPOBaHWE, B TOM uuciae ¢ mnomompbto [II[P-anamu3a.
HacnencrBennsle  3a0o0yicBaHMsA  4YEJOBEKa: TeHHBIE  OOJe3HM, OOJIE3HH C
HACJIEJICTBEHHOW MPEeIPacIiooKeHHOCThI0, XpPOMOCOMHbBIE 0oJie3HU. CoMaTHYeCKUe U
reHepaTuBHble MyTanuu. CTBOJIOBBIE KJETKHU. [IpUHIMIBI 310pOBOTO O0Opasa KU3HH,
JTUATHOCTUKH, TPOMPWIAKTUKA U JICUEHUS TEHETHYeCKuX Ooisie3Heil. Memnuko-
FEHETUYECKOE  KOHCYJIbTUPOBAaHME.  3HAYEHHWE  MEAMUIMHCKOM  TEeHETUKH B
MPEIOTBPAICHUH U JICYCHUU TeHETUUECKHUX 3a00JIeBaHUI YeIOBeKa.

JlemoHcTpanuu:



[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®puz, C. C. YerBepuxkos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmuubl 1 cxembl: «MOHOTMOPUHOE CKpPEIIMBAHHE W €ro IMTOT€HETHYecKas
OCHOBa», «3aKOH PAaCUICIVIEHUS M €ro LUTOTCHETHYECKass OCHOBa», «3aKOH YHCTOTHI
rameTy, «durnOpuaHoe ckpemuBaHuey, «lluTonorudyeckue OCHOBBI JUTHOPUTHOTO
CKpenmBaHus», «Menos», «B3anMonencTBUE aJUICNIbHBIX TE€HOB», «l'eHeTmyeckue
KapThl PacTEHUW, XUBOTHBIX M UelOBeKa», «l['eHeTmka mnona», «3aKOHOMEPHOCTH
HACJIEIOBAHMUS, CUEIUICHHOTO ¢ NOJIOM», «KapnoTuibl 4yenoBeka u )KMBOTHBIX», «Buibl
M3MEHUYMBOCTHY, «MonudukanuonHas wW3MEeHYUBOCTh», «HacmemoBanue pesyc-
daktopay, «I'eHeTrKa rpymnin KpoBu», «MyTanmoHHasi U3MEHUHUBOCTDY.

O6opynoBanue: Mojenu-anmumkauuy  «MoOHOTHOpUAHOE  CKpEIIMBaHUEY,
«Henonmnoe  nmomuHupoBanue»,  «JduruOpugHoe  ckpeumBanue»,  «llepekpéct
XpOMOCOM», MHKPOCKON M MHKporpenapar «Jpo3zodpuna» (Hopma, Mmyrauuu (popMbl
KpBUIbEB M OKPACKU Tela), repoapuii «I'opox moceBHOM».

JlabopaTopHbie U IpaKkTHYeCKHe padOThI:

Jlabopatropnas pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax.

JlaGoparopHass pabora Ne 6. «M3yueHne Moau(pUKAITMOHHON HW3MEHYMBOCTH,
IIOCTPOEHUE BapUALMOHHOIO psifia ¥ BApUALMOHHON KPUBON».

JlabopatopHass pabora No 7. «AHamu3 MyTauMii y JIpo30Quibl Ha TOTOBBIX
MHKpOIpenapaTax.

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.
Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknuys Kak HayKa M Mpouecc. 3apOKICHHUE CEJIEKIUU U JOMECTUKAIUSA. Y YeHUE
H. W. BaBuioBa o 1ieHTpax MpOUCXOXKICHUS U MHOTO0Opa3usi KyJIbTYPHBIX PAaCTEHUH.
L{eHTpbl MPOUCXOKIAEHHUS TIOMAIIHUX KUBOTHBIX. COpT, HOpoAa, ITAMM.

CoBpeMeHHbIE METOJIbI CEJNICKIIMU. MacCOBBIi W WHIWBUIYAJIbHBIM OTOOPHI B
CEJEKIIMM pACTEHWHM W KUBOTHBIX. ONEHKa JKcTepbepa. biIM3KOpoACTBEHHOE
ckpeuiuBanue — MHOpuAuHT. Yucras nunusa. CKpeumBaHrue YMCThIX JIMHUM. ['eTepo3uc,
unu rubpuaHas cwia. HepojactBeHHoe ckpeniuBaHue — ayTOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIN MyTareHe3 W MOJy4YeHHE TMOJIMILIOU]IOB.
JloCcTHKEHUS CENEKIIMU PACTEHUH, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak orpacib Npou3BojcTBa. ['eHHAsT MHXKEHEpHUsl. DTanbl CO3/IaHUs
pekomOunantHot JIHK wu Tpancrenneix opranu3moB. KieroyHass wWHXEHEpUS.
Knerounsie KynbTypbl. MUKPOKIOHAIBHOE pPa3MHOXEHHE pacTeHui. KimoHupoBaHue
BBICOKOITPOAYKTUBHBIX  CEJIBCKOXO3SMCTBEHHBIX OPraHW3MOB. OJKOJOTMYECKUE U
stnyeckue mpodseMbl. MO — reHeTrndecky MOIUMDUITMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Toptpetsr: H. Y. Basuiios, 1. B. Muuypumn, I'. /I. Kapneuenko, M. ®@. l1BaHoB.

Tabnuibl u cxembl: kKapTa «L{eHTpBI MPOUCXOKACHHUS U MHOTOOOpa3us KyJIbTYpPHBIX
pactenuity, «lloponbl AOMamIHUX JKHUBOTHBIX», «CopTa KyJIbTYPHBIX PpPACTCHUIN»,
«Otnanénnas  rubpunmzanus», «PaboTel  akagemuka M. @. liBaHoBay,



«lomunnonmus», «OOBeKTH  OmoTexHoJOTHMW», «Kilerounwsle  KymabTypbl U
KJIOHUpOBaHUE», « KOHCTpyupoBaHue U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJSDKM IJIOJI0B M KOPHEIUIONOB JMKUX (OPM M KyJIbTYpPHBIX
COpTOB pacTteHuil, repdbapuit «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Oxckypeust « OCHOBHBIE METOJBI U JIOCTHXKEHUS CEJICKIIMU PACTEHUM U KUBOTHBIX
(Ha CENEeKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO0 (PepMy, COPTOUCHBITATEIbHBIN y4acTOK, B
TEIUTMYHOE XO03SHCTBO, JTA0OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KITACC
Tema 1. DBoTIOLIMOHHAN O0HOJIOTHA.

[IpeanochbUIKM BO3HUKHOBEHHS BOJIIOLIMOHHOW TEOPUHU. DBOJIIOLIMOHHASA TEOPUS H
e€ mecTto B Oumosiornu. BiusHHE >BOJIIOLHMOHHON TEOPUM HA Pa3BUTHE OWOJOTUHU H
JIPYTUX HayK.

CBuzerenscTBa  HBOJIIOLUM. [TaneoHTONOrMYECKHE: IIOCJIEIOBATEIbHOCTb
HOSIBJIGHUST BUJOB B THaAJEOHTOJOTMYECKOW JIETONMCH, NEPEXOIHbIE  (HOPMBI.
buoreorpaguyeckue: cxoacTBo u paznuune (payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrMYECKHEe: CXOACTBA M PAa3NIU4yusi SMOPHUOHOB  pa3HbIX  BUJOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE:  TFOMOJIOTMYHBIE,  AHAJOTUYHbIE,
PYIMMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJEKYJIAPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IIyTed Yy BCEX
OpraHU3MOB.

OpomonnonHas teopust Y. Jlapeuna. [Ipennocbuiku BOZBHUKHOBEHUS TapBUHU3MA.
JIBIOKyIIME CHJIbI 3BOJIIOLMU BUAOB N0 JlapBUHY (M30BITOYHOE PpPa3MHOXKEHHE IpU
OTPAaHMYEHHOCTH  PECypCcOB,  HeEOmpelei€HHas  M3MEHYMBOCTh, Ooppba  3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUIA U SBOJIOLIHMH.

JIBrxymue cuiibl ((hakTOphl) SBOIIOLMU BUAOB B MpUpoie. MyTalMOHHBIN MPOIIECC
¥ KOMOMHATUBHAs U3MEHUYMBOCTh. [lomynsuroHHbIe BOJHBI U Apeid reHoB. M3onauus
U MUTpaIusl.

EctecTBenHsbIit 0TOOp — HampaBistomuid (HakTop BOTOIUN. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KaK  pe3ynbTaT dBomonuu. [Ipumepsl
PUCIIOCOOJICHHU I Y OpraHu3MOB. ApoMop(03bl U UIMO0AATITALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHBIE (OpMBI BUI000pa30BaAHUS:
reorpaduyeckoe, 3KOJIOrHuecKoe.

Makpo3BoJIrOIHS. @OpMBI  IBOJIIOLIHNH: ¢unernyeckas,  AUBEPreHTHAs,
KOHBEpTeHTHas, napaenbHas. HeoOpatuMocTs 3BOSIOIUY.

[IpoucxoxneHne OT HeCNeUUaTM3UpOBaHHBIX TMpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHAs pagualus.

JdeMoHcTpanuu:



[Toprpetsr: K. JIunnei, K. b. Jlamapk, YU. Hapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkens, @. Mromep, A. H. Cesep1ios.

Tabmuubl 1 cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emie», «3apoblIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«EctectBennslit ot00p», «MHOTO0Opa3ne coOpToB pacTeHuit», «MHOroodpasue mopoy
KUBOTHBIX», «llomymauun», «MyTallMOHHasE HW3MEHYHMBOCTHY», «APOMOPGO3bI»,
«Hanoamanrtanumy», «OO01mas nereHepanus», «JBuxyiue cuibl 3BoIonuNY, «Kapra-
cxema wMapupyra unytemectBus Y. JlapBunay, «bopnba 3a CylecTBOBaHHEY,
«IIpucnocobnenHocts  opranu3moB»,  «l'eorpaduyeckoe  BHUI000pa30OBaHUE,
«IKOJOTUYECKOE BUI000pA30BAHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKpacku, Habop
IUIOJIOB U CeMsH, KoJuleKius «[IpuMepsl 3allUTHBIX TPUCTIOCOOJIEHUNA Y KUBOTHBIX,
Mozenb «OCHOBHBIE HANpaBICHHUS HBOJIOLNUN», OOBEMHas wmoxaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIXY.

buoreorpadguueckas kapra mupa, kKoJuiekiusa «DopMbl COXPaHHOCTH MCKOIMAEMBIX
KUBOTHBIX W pacTeHUi», Mopenb anrmkamnus «llepekpéct XxpomMocom», BIIaKHbIE
npenapatel  «Pa3Butue Hacekomoro», «Pa3BuTme IATYHIKM», MHKpPOIIpEnapar
«/Ipo3oduna» (Hopma, MmyTanuu (GOpMbI KPbUTLEB U OKPACKH TETIA).

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHEe BHUIOB TI0 MOPQPOJIOTHYECKOMY
KPUTEPUIO».

Jlaboparopnas pabora Ne 2. «OmnucaHue MNpUCTIOCOOTIECHHOCTH OpraHu3ma u eé
OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU Ha 3emuie.

JloHaydHble TPEACTaBICHUS O 3apOXKACHUM JKM3HU. HayuHble T'HIOTE3bI
BO3HUKHOBEHUS KU3HHU Ha 3emiie: abuoreHe3 M maHcrepMusi. XuMUYECKast dBOJOIIHSL.
AOGuOTeHHbIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTraHUYECKHUX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW HBomMonuu. HauanbHble 3Tarbl
ouonornyeckoi sBomonuu. I['mnoresa PHK-mupa. ®dopmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HHMKHOBEHHME TIPOTOKJIECTKU. IlepBbie KIETKM M HX SBOJIOIUS.
@opMHUPOBAHUE OCHOBHBIX T'PYIIT AKUBBIX OPTraHU3MOB.

Pazutne xu3Hum Ha 3emie mno spaM M nepuonam. Karapxeil. Apxelckas u
npoTepo3oiickas 3pal. [laeo3oiickas 3pa u €€ nepruoabl: KEMOPUHCKUM, OPIOBUKCKUM,
CUITyPUHCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iickas 3pa U €€ epruoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3olickas spa u €€ nepruopl: MaJIeOr€HOBBIN, HEOT€HOBBIM, AHTPONOTEHOBBIH.

XapakTepucTuKa KiIUMaTa U TeoJIOTMYecKuX mnporeccoB. OCHOBHBIE 3Taribl
ABOJTFOIIUU PACTUTEIHHOTO M )KHBOTHOTO MHUpa. ApoMop(}O3bl y paCTCHUI U KUBOTHBIX.
[TosiBneHue, paciBeT ¥ BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

CucrteMa OpraHMYecKOro MHpa Kak oOTpaxeHue HBomtouud. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYNIbI OPraHU3MOB.



OBOJIOLIMS YEJNOBEKa. AHTPONOJOrvs Kak Hayka. Pa3BuThe NpeacTaBICHH O
IPOUCXOKICHUN 4YesIoBeKa. MeToapl u3yueHus antponorenesa. CXoacTsa U paznnuus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JBrxymue cuibl (akTopbl) aHTpornoreHe3a. HacimencTtBeHHass M3MEHYUMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 KU3HU, W3TOTOBICHUE OPYIUN TpyHa,
MBIIIEHHE, PEYb.

OCHOBHBIE CTaIMM M BETBU SBOJIOLMM YEJIOBEKAa: aBCTPAJOMHUTEKH, YenoBek
yMenbii, YenoBek npsmoxonsdmuid, YenoBek HeaHIepTanbCKui, UenoBek pa3yMHBIN.
Haxonku uckomaeMpIX OCTaTKOB, BPEMsI CYLIECTBOBAaHHMsS, 00JIACTh PacHpOCTpaHEHUS,
00BEM rOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIHUA.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pPachl: €BpOINEOUIHAs (eBpaszuiickas),
HErpo-aBCTpaJIONAHas (PKBaTOpUalibHAsI), MOHTOJOUIHAs (Aa3UaTCKO-aMEepUKAHCKas).
YepTbl NPUCHOCOOJIEHHOCTH MPEACTABUTENECH UYEIIOBEYECKUX pac K YCIOBUSAM
cyuectBoBanus. EnuncTBo yenoBeueckux pac. Kpuruka pacusma.

JemoHcTpanuun:

[Toptpetsr: ®@. Penn, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmumsrt u  cxembl: «Bo3nukHoBeHne ConHeuHOl cuctems», «Pa3Butue
opraHuueckoro  mupa»,  «PacturenbHas — KieTka», <«OKUBOTHas  KJIETKay»,
«IIpokapuoTnueckass kierka», «CoOBpeMEHHas CHCTEMa OPraHWYeCcKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUSI YEJIOBEKA U YEIOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MaJCOHTOJOTMYECKUX HAXOJOK MPEJAKOB COBPEMEHHOIO YEJIOBEKaAY,
«/lpeBnenmme moan», «/peBHue moam», «llepBble  COBpPEMEHHBIE  JIIOAWY,
«YenoBeyeckue pacb».

Ob6opynoBanue: mynsixu «IIpoucxoxnenune uenoBeka» (OIOCTbI aBCTPAONMUTEKA,
MUTEKAHTPOTA, HEeaHJepTablla, KPOMAHBOHIIA), CJICTIKH WU U300PKEHUS KaMEHHBIX
OpyAHMii  TIepBOOBITHOTO  YeJoBeKa  (KaMHU-YOMIEphl,  pyOmia,  ckpeosa),
reoxpoHojoruueckass Tabnauma, Koyuiekius «®dopMbl COXpPAaHHOCTH HCKOMAaeMBbIX
KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «M3ydeHue HUCKONMAEMbIX OCTAaTKOB pAcTEHUH U
KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcust «DBOJIIOLMS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN
WJIU KPAaeBEIYECKUMN My3€elt).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

OKoJIOTHSl KaK Hayka. 3aJayd U pa3fenbl SKOJIOTUU. MeTolbl IKOJIOTMYEeCKUX
UCCIIENOBAHNN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpensl  oOWTaHUA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okomornueckue  ¢akroppl.  Knaccudukamuss  IKOJIOTHYECKUX  (PAKTOPOB:
abnoTuyeckne, OMOTUYECKHE W aHTPOIOTeHHbIE. J[elicTBre 3KOIOTHUeCKuX (HaKTOpOB
Ha OpraHU3MBbl.



AbGuotndyeckue (akToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnoco6neHus: OpraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (akTopoB. buonoruueckue
PUTMBI.

buotnueckue ¢dakTopel. Buubl OMOTHYECKHX B3aUMOJCUCTBUI: KOHKYpPEHIIHS,
XUIIHUYECTBO, cuMOM03 u ero Qopmel. [lapasutusMm, Koomepanus, MyTyallu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJICOHHMYECTBO). AMEHCAIM3M, HEUTpaInu3M.
3HaueHHEe OWMOTHMYECKUX B3aMMOJCHCTBUWA [JIsl CYIIECTBOBAHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHU Monyssaiuud. OCHOBHBIE MOKA3aTeau MOMYJIALIHN:
YUCJIEHHOCTD, TJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, MPUPOCT, MUTpalus. JJuHaMuka
YUCJICHHOCTHU MOMYJISIUU U €€ PeryJIsiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupr u cxembl: kapta «lIpupoansie 30HbI 3emnu», «Cpeapl oOUTaHHA
opranusMoB»,  «®oronepuonuszm», «llomymsanmm»,  «3aKOHOMEPHOCTHM  pOCTa
YUCJIIEHHOCTU NMOMYJISUUU UHDPY30puu-TyPenbkn», «[lumesbie nenm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnass pabora Ne 3. «Mopdonoruyeckne OCOOEHHOCTH PACTEHHH U3
Pa3HBIX MECT OOUTAHUS».

JlabopatopHass pabota Ne 4. «BnusHue cBeTa Ha POCT W PA3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas pabora Ne 2. «llomcyér MIOTHOCTH MOMYJALMA pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo01mecTBa 1 IKOJI0rHYECKHE CHCTEMBI.

CoobOmiectBo  opranu3smMoB — OuorieHo3. CTpykTypsl OuoIeHO3a: BHUIOBas,
npocTpaHCTBEHHas, Tpoduueckas (nuiieBas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

DKOJIOTUUECKHE CUCTEMBI (3KocucTeMbl). [ToHsiTHE 00 2KOCHCTEME M OMOTEOIIEHO3E.
QOYHKIIMOHAIbHBIE KOMIIOHEHThI 3KOCUCTEMBbI: MPOIYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI.
KpyroBopor BemectB M MOTOK 3HEPruM B 3KocucTteMe. Tpoduueckue (MUILEBHIEC)
ypoBHM 3KocucTteMbl. [lumeBsie nenu u cetd. OCHOBHBIE IMOKA3aTENH 3KOCHUCTEMBI:
Ouomacca, MPOAYKIMSA. ODKOJOTUYECKUE TMHUPAMHUABL: TMPOAYKIUH, YUCICHHOCTH,
ouomaccel. CBOMCTBA JKOCHCTEM: YyCTOMYMBOCTh, CAMOPETYJALUS, pPa3BUTHE.
Cykueccusl.

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO WIIU
MIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTNIOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp60o3K0CUCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak Qaktop ycTroumBocTH  3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3Ho0Opasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6uochepe. I'panutisl, coctaB u cTpyKkTypa 6mocdepsl.
XKusoe BemectBo u ero Qyskmuu. OcobeHHocTn Ouochepsl Kak TII0OATBHON
AKOCUCTEMBI. /[[nHaMHnueckoe paBHOBecHEe U oOpaTHas CBA3b B Onocdepe.



KpyroBopoTs! BemecTs 1 OMOre0OXMMHUYECKHE IIUKJIIbI 3JIEMEHTOB (yTiepojia, a30Ta).
3oHaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseyectBo B Omocdepe 3emin. AHTPOIOTEHHbIE H3MEHEHHUs B Ouocdepe.
['oGaibHbIE IKOIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue MPUPOJLI U yenoBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3usl Kak
OCHOBa ycTOW4YMBOCTU Omocdeprl. OCHOBA PAlMOHATIBLHOTO YIPAaBJICHUS MPUPOIHBIMU
pecypcaMy U UX UCHOJb30BaHue. JJocTrkeHHs] OMOJIOTrMU U OXpaHa MPUPOIBI.

JlemoHcTpanuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuubr u cxembl: «[lumeBble 1enu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenn mnuTaHuA», «OKoOJIOrHMYECcKass MUPAMUIAY,
«buocdepa u yenoBek», «IKOCHUCTEMA HIMPOKOJIUCTBEHHOIO Jiecay, «IDKOCHUCTEMa
XBOWHOTO Jiecay, «bruoneno3 BogoéMa», «ArpoueHos», «lIpuMepHbie aHTPONOTEHHBIE
BO3JCHCTBHS HAa TMpUPOAY», «BaxHeWlne WCTOYHWMKM 3arpsi3HEHUS BO3dyXa H
IpyHTOBBIX BoA», «llouBa — BaxkHelas cocTaBistomas Ouocepb», «DakTOpbl
nerpaganuu nousy, «llapaukoBeiil 3¢ dexT», «PaKTOpbl PaAMOAKTUBHOTO 3arpsi3HEHUS
ounocdepn», «O0mmas crpykrypa ouochepsi», «Pacrnpoctpanenue xu3Hu B orocheper,
«O30HOBBIN 3kpaH O6uocheprr», «Kpyroopor yriepoga B 6uochepey, «Kpyrosopor
a30Ta B IIPUPOIEN.

OOopynoBanue: Mojenb-aniuiMkauusa «TunuyHbele  OMOLEHO3BD», TepOapwuii
«PacturtenbHble CcOOOIIECTBAY, KOJJIEKIMU «buoleHo3», «BpeauTenn BaKHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», repdapuu M KOJUIEKUWUA PACTEHUN U >KHUBOTHBIX,
MpUHAAJIEKAINIME K Pa3HbIM 3KOJOTWYECKUM TpynnaM OJHOTOo Buaa, KpacHas kHura
Poccuiickoii @eaepannn, n300pakeHUsI OXPaHIEMbIX BUOB PACTCHHUM U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
BHMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

Cormacao ®I'OC COO, ycraHaBIMBarOTCA TPEOOBAHMS K PE3yJbTaTaM OCBOCHHSI
oOyyaromuMuca TOporpaMM  CpelHero  olmero  oOpa3oBaHUA:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNHMYHOCTHBIX PE3YJITATOB OCBOCHMS mnpeamera «buonorus»
BBIJICJICHBl CJEAYIOIIME COCTABISIOIIME: OCO3HAHUME OOYyYalOIUMHUCA POCCHUICKON
FPaXJAHCKOM HJAEHTUYHOCTH — FOTOBHOCTHM K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOMPEIEICHNI0, HATMYUE MOTHUBAIMU K OOYYEHHIO OMOJIOTHH, IIeJICHANpPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE KIJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIUIUN  pa3BUTUS OWOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH W
CIIOCOOHOCTh 00YYaroUuXcsi PyKOBOJICTBOBATHCS B CBOCH JEATENHHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MNPUCYIIUMH CHUCTEME OHOJIOTMYECKOro oOpa3oBaHus,
HaJIMYue SKOJOTMYECKOr0 MPAaBOCO3HAHMS, CIOCOOHOCTH CTaBUTh €M M CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS TpeaMeTa «bHOJIOrus» TOCTUTaroTCs B
€IMHCTBE Yy4yeOHOM U  BOCHUTATEIBHOM  JEATEIBHOCTH B  COOTBETCTBUU C
TPAAULIMOHHBIMA POCCUMCKAMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKMMH MU JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, TPUHITHBIMM B OOIIECTBE MpaBWIaMU W HOPMaMHu
MOBEJACHUS W CHOCOOCTBYIOT TIpolleccaM CaMOIO3HAHUS, CAMOBOCIHTAHHUS W
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEHN MO3UILMU JIMYHOCTH, MATPUOTU3MA, YBAKEHUS K
3aKOHY W MPaBOIOPSAJNIKY, YEJIOBEKY TpyJa W CTapuieMy IIOKOJICHUIO, B3aWMHOTO
YBOKCHUS, OCEPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACICAUI0O W  TPaJaUIUsM
MHOTOHAlIMOHAJIBHOrO Hapona Poccuiickon @enepaunu, NPUPOJIE U OKPYXKArolIEH
cpeze.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHSA Y4eOHOro mnpeamera «buOIOTHS TOIKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YarIIMXCA  PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALINH, MTO3UTHUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pacCIIUpPEeHUE KU3HEHHOTO OIbITa
W ONbITa JIESITEIBHOCTH B MPOLECCEe pean3aluyd OCHOBHBIX  HAIpaBICHUU
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMMO3UIIMHM OOYYaIOMIEerocsi KaK AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBaK€HHE 3aKOHA U
MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW EATETLHOCTH TPHU CO3JAAHUHM YIEOHBIX
IIPOEKTOB, PEIICHUU YUYE€OHBIX M IMO3HABATENIbHBIX 3aJ1au, BBIIOJHEHUU OMOJIOTMYECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTh ONPEACNISITh COOCTBEHHYIO TMO3UIIMIO MO OTHOIICHHWIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUSL JIIOICH C pa3HbIMH YOEKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBHITIOJIHCHUS YYEOHBIX,
MIO3HABATEIbHBIX U MCCIIEIOBATEIbCKUX 33/1a4, YBAKUTEILHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB TIPU 0OCYKJIEHUH CTIOPHBIX BOIIPOCOB OUOJOTUUECKOTO COACPIKAHMS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh POCCUHCKONW TPaKJaHCKOW UJAECHTUYHOCTH, MaTPUOTU3MA,
YBOXXEHHUSI K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH Iepea PoauHOM, TopaocTu 3a
CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIbTYpy, MNPOLLIOE W HACTOSIIECE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuuy;

IICHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEAUI0 U NaMSITHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUMUCKUX YUEHBIX B CTAHOBJICHHUE U PA3BUTHE
OMoJIOTUY, IOHUMAaHUS 3HAYCHUsI OMOJIOTMH B MO3HAHWM 3aKOHOB MPHUPOJIbI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTBA;

uaerHas yOexJIEHHOCTb, TOTOBHOCTh K CIyXeHUIO u 3ammure OTtedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICGHUBATh CHUTYallMi0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSIM, CO3JAHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEHM CEMEWHOM XU3HU B COOTBETCTBUU C TPAAUIIHSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPYy, BKJIIOYas OCTETUKY ObITa, HAYy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIIEHUE MPOSBIIATH
KayeCTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usunyeckoro BocnUTaHHUSA, (POPMUPOBAHUA KYJALTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyuns:



MOHUMAHUE W peain3aIusl 3I0pOBOr0 M 0€30MacHOro obOpasza XKU3HU (370pOBOE
NUTaHUE, COOJIIOJICHHE TMTMEHUYECKUX MpaBUi U HOpPM, COaaHCUPOBAHHBIA PEXKUM
3aHATUI U OTHbIXa, peryisipHas (pusndyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3WYECKOMY U TCHUXUYECKOMY
310POBBIO;

MOHUMaHWE IEHHOCTH TMPaBWUJI WHIANBUIYATLHOTO W KOJJIEKTUBHOTO O€30MacHOTO
MOBEACHHUS B CUTYAIUAX, YTPOKAIOIMINX 3J0POBBIO U KU3HU JIIOAEH;

OCO3HAHHME TOCIEJICTBUI W HENPUITUS BPEIHBIX NPUBBIYEK (YMOTPEOICHUS
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

FOTOBHOCTh K AaKTUBHOM JESATEIbHOCTH TEXHOJOTHYECKOM M  COLMAJIbHOMN
HaIMpaBJICHHOCTH, CIOCOOHOCTh WMHHUIIMUPOBATH, IUIAHUPOBATh M CaMOCTOSITEIBHO
BBINOJIHATH TAKYIO IESTEIBHOCTB;

MHTEpeC K pa3audyHbiM cdepaM NpodhecCUOHANIBHON NESITENbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oynymied npodeccun U peain30BbIBATH COOCTBEHHbBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh U CIOCOOHOCTh K OOpa30oBaHUIO M CaMOOOPA30BAHUIO HA MPOTSIKEHUU
BCEH JKU3HHU,;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

IKOJIOTMYECKHU 1eJIeCO00pa3HOE OTHOIICHUE K MPUPOJIe KaK MCTOUHMKY YKU3HU Ha
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE  YPOBHS  DKOJOTMYECKOM  KYJIbTYpbl:  MNPHOOpPETEHHUE  OIbITa
MJIAHUPOBAHUS MTOCTYNKOB M OLIEHKH MX BO3MOXHBIX IMOCJIEACTBUN AJISI OKPYKAIOIIEH
cpensl;

OCO3HaHME rI00aJTFHOTO XapaKTepa SIKOJIOTHYECKUX MPOOJIeM U MyTeH UX PeIIeHHUs;

CIIOCOOHOCTH HCITOJIb30BaTh MPUOOpETaeMble MPU HU3yYEeHWH OWOJIOTHU 3HAHUS U
YMEHHUS TIPU PEIICHUU MPpo0JieM, CBS3aHHBIX C PAllMOHAJIBHBIM MPUPOAONOJIb30BAHUEM
(coOmroieHUe TMpaBWwil TOBEJACHUSI B TNPUPOJIC, HAMNPABICHHBIX Ha COXpaHEHUE
PaBHOBECHS B DKOCUCTEMAaX, OXPaHy BUJIOB, SKOCUCTEM, OMochephl);

AKTUBHOE HEINPUATHE JAEWCTBHUM, MPUHOCAIIMX BpEI OKPYKAIOIIEH ITPUPOTHOU
cpene, yMEHHWE TMPOTHO3MPOBATH HEOJATOMPHUSATHBIE DKOJOTHYECKHE TIOCIESACTBUS
NpeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIaTh UX;

HaJIMYUe Pa3BUTOIO 3KOJIOTHYECKOTO MBIIUICHHS, SKOJIOTUUECKOIN KYJIbTYpbl, OIbITa
JNEATEIbHOCTH 3KOJOTHYECKOW HAIpPaBJICHHOCTH, YMEHUSA PYKOBOACTBOBATHCS UMM B
MMO3HABATEIbHOW, KOMMYHUKATUBHOW U COIMAIIBHOM MPAKTUKE, TOTOBHOCTU K YYaCTHIO
B IIPAKTUYECKOU EATEIBHOCTH YKOJIOTMYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW W OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JUajore KyJbTyp,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;



COBEPILIECHCTBOBAHUE S3BIKOBOM M YUTATENbCKOM KYJIBTYpbl Kak CpeJCTBa
B3aMMOJICUCTBHS MEX]TY JIFOJbMU U MIO3HAHUS MUDA;

NOHUMaHUe creluprKy OUOOTMU KaK HaAyKH, 0CO3HaHUA €€ poju B (QOPMUPOBAHUU
pPallMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO MPEACTaBICHUS 00
OKpYXalollleM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YeJOBEKa M 00IlecTBa, B MO3HAHUU
NPUPOJAHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpPOOJIIEM COXpPaHEHUs MPUPOTHOTO
paBHOBECHS;

yOEKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMHM JJI1 COBPEMEHHOM LHMBWIM3ALUU:
o0OecrieyeHrss HOBOIO YPOBHS pPa3BUTHS MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pEeIIaTh PECYpCHBbIE MPOOJIEMbl Pa3BUTHS YEJIOBEYECTBA,
MOKCKa IMyTeH BBIXOJAa M3 TJI00ATBHBIX 3KOJIOTMUECKUX MpodsieM U oOecredeHus
nepexoja K yCTOMYMBOMY PAa3BUTHUIO, PALIMOHATIBHOMY HCIOIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHUM B LIEJAX IMOBBIIICHUS
o01Iel KyJIbTyphbl, €CTECTBEHHO-HAYyYHON TpPaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(YHKUMOHAIBHOW TPAMOTHOCTH OOydarommxcsa, (OpMHUPYEMON MpU HU3YYEHHUH
OnoJoruu;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH HCIIOIB30BaTh MOJIy4aeMble 3HAHUS VISl aHANIM3a U OOBSICHEHUS SIBJICHUM
OKPYXAIOIIEr0 MHpa MW NPOUCXOASIIMX B HEM U3MEHEHHWH, YyMEHUE JeJaTh
000OCHOBaHHBIE 3aKJIIOYEHUS HA OCHOBE HAy4YHBIX (DAaKTOB U MMEIOIIMXCSA JAHHBIX C
LEJIBIO MOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BATh OMOJOTUYECKUE 3HAHUS JJIsSl PEILICHUS
po0JieM B peasbHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HaHUE IIEHHOCTM HAYYHOM JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH
IMPOEKTHYIO U HCCIIEI0BATENBCKYIO NESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHHMIA MO OMOJIOTMM B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie  pe3yibTaThl OCBOCHHSI ydeOHOTOo mpeamera «buomorus»
BKJIFOYAIOT: 3HAUYMMBIE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCITUIUIMHAPHBIE  (MEXKIIPEAMETHBIC) OOIICHAYYHBIC IMOHATHSA, OTpakKarouue
IIEJIOCTHOCTh HAyYHOH KAapTUHBI MHUpa ¢ CHCHUPUKY METOAOB TIO3HAHUS,
UCIIOJIb3YeMBIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJCHHUE, IPOIIECC,
CHUCTEMa, HAy4HbId (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCCTeI0BaHNe, HAOI0IeHNe, W3MEPEHHE, SKCIEPUMEHT W APYTUX), YHUBEPCAIbHbBIE
yueOHble  AeiCTBUs  (IMO3HABATENIbHBIE, KOMMYHHUKATUBHBIC,  PETYJSITUBHBIC),
obecneunBarone ¢GopmupoBaHue GYHKIIMOHAIHLHONM TIPaMOTHOCTH U COIMAIbHOU
KOMIETSHIINA O0YYarOIINUXCsl, CIIOCOOHOCTh OOYYArOMIMXCSl MCIOJIB30BaTh OCBOCHHBIC



MEXIUCITUTUTMHAPHBIE, MHUPOBO33PCHUYECKUE 3HAHUS W YHUBEpPCAIbHBIE Y4YCOHBIC
JEUCTBHUS B II03HABATEIHOU U COLMAIIBHON IIPAKTUKE.

MeranpeaMeTHble  Pe3yJbTaTbl  OCBOCHHS  MPOrpaMMbl  CPEIHETO0  OOIIEero
00pa3oBaHUsl IOJKHBI OTPaXkKaTh:

OBJageHne YHUBEPCAJIbLHBIMHU Y4eOHBIMH MMO3HABATEIbHBIMHU ACHCTBUAMM:
1) 6a3oBbIe JJOrHYeCKHE e CTBUSI:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U AKTyaJIM3UpPOBaTh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

HCIIOJB30BaTh MPU OCBOCHHUM 3HAHUU MPUEMBI JIOTHUECKOTO MBIIUICHHS (aHAIIN3a,
CUHTE3a, CpaBHEHMs, Kiaccupukanuu, 0O0OOIIEHMs), PpaCKpbIBaTb  CMBICI
OMOJIOTUYECKUX MOHATUM (BBIIENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH CBA3U
C IPYTUMH MOHATUSIMH);

ONPEAETATH LIENU ACITEIbHOCTH, 3a/1aBasl MapaMeTPbl U KPUTEPUH UX JOCTUKECHUS,
COOTHOCHTB PE3YJIbTAThI IEITENBHOCTH C IOCTABICHHBIMH LIEJISIMHU;

MCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS 7151 0OBSICHEHUS (PAKTOB U SIBIICHUM KUBOM
MIPUPOJIBL;

CTPOUTDH JIOTUYECKHE pacCykJAeHUS (MHAYKTHUBHBIC, JETyKTUBHbBIC, [0 aHAJIOTUH),
BBUSIBJISITh  3aKOHOMEPHOCTH U TPOTUBOPEYUST B PACCMATPUBAEMBIX SIBICHUSX,
(bOopMyIHpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEJACTBA JUIsi NPEACTABJICHUS CYIIECTBEHHBIX
CBA3EH M OTHOILLIEHUU B U3y4aeMbIX OMOJIOrMYECKUX OOBEKTaX, a TAKKE MPOTHBOPEUUI
Pa3HOTr0 POJia, BHIABICHHBIX B Pa3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IIJIaH pEUIEHUs NpoOJeMbl C YYETOM aHalIM3a HUMEIOIIUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTh, OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH Pa0dOTy B YCIOBHUSAX PEATbHOT0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEUICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJQJICTh HABBIKAMH Y4YEOHO-HCCIIEOBATEIbCKOM W TMPOEKTHOM eI TEIbHOCTH,
HaBBIKAMH Pa3peIIeHUs POoOJIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
IIOUCKY METOJO0B PEUICHHS MPAKTUYECKUX 3a7ay, NPUMEHEHUIO PA3JIUYHBIX METOJO0B
MMO3HAHUS;

UCIIOJIb30BaTh PA3JIUYHBIE BUABI AEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIpETalluU, MPeoOpa30BaHUIO0 U IPUMEHEHHUIO B YUCOHBIX CUTYAIIUSIX, B TOM YHCIIC
IIPU CO3/IJaHUU YYEOHBIX U COIUATIBHBIX MTPOCKTOB;

dbopMHUpOBaTH HAYYHBIA THUI MBIIUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEMH,
KJIFOYEBBIMU MOHATHUSIMU U METOJIAMU;

CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 3a]]a4l B 00Pa30BaATEIIbLHON JIEATEITLHOCTH
Y KU3HEHHBIX CUTYAIUsX;



BBISIBJISITH IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3a7ady, BbIIBUTaTh
runoTe3y e€ peleHus, HaxXoAUTh ApryMEHTHI JIJIsl JOKa3aTeIbCTBA CBOUX YTBEPXKIICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYUYECHHBIE B XOJI€ PEIICHMs 3aJaud pPe3yJIbTaThl, KPUTUUYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh LIeJICHANPABICHHBIN MOUCK MEPEHOCA CPEACTB U CIIOCOOOB JACHCTBUS
B MTPO(ECCUOHAIIBHYIO CPEY;

YMETh TMEPEHOCUTh 3HAHMS B II03HABATEIbHYIO M MPAKTUYECKYI0 O0JIacTH
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHANIbHBIE MTOAXOAbl U PEIICHHUS], CTABUTD
MpoOJIEMBI U 3a/1a4U, IOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ undpopmauueii:

OpUEHTHUPOBAThCA B PAa3IUYHbIX HCTOYHHKAX HH(popManuu (TEKCTe Y4YEeOHOro
nocoOus,  HAay4YHO-TIOMYJSIPHOM  JUTEepaType, OHOJOTMYECKHX  CJIOBapAX U
CIpaBOYHMKAX, KOMIBIOTEPHbIX 0a3ax JaHHbIX, B VHTepHere), aHaIM3UpOBATH
UHPOPMAIIMIO PA3JIMYHBIX BUJOB U (OPM MPEICTABICHUS, KPUTUYECKU OLIEHUBAThH €€
JIOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(opMyIHpPOBATH 3aIIPOCHI U MPUMEHSTH Pa3JIMYHbIE METOJbI IPU MOUCKE U 0TOOpE
Ouosiornyeckor nHPopmMaIu, He0OXOAUMOM JJIsl BBEITIOJIHEHUST yU€OHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH, COBEPILIEHCTBOBATH KYJbTYpY AaKTUBHOTO WCIONb30BAHUS Pa3IUYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSTENILHO BHIOMPATh ONMTUMANIbHYIO (hOpMY TMpECTaBICHUS OHMOJIOTHYECKON
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U PYTOE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B Ka4eCTBE CPEJCTBA MpH paboTe ¢ OMOJIOTUYECKOM
nH(popmanuen: TpUMEHATh XMUMHUYECKUE, (PU3MUYECKHME M MaTeMAaTHYeCKUE 3HAKH W
CHUMBOIJIBI, bopmybl, ab0peBHaTypy, = HOMEHKJIATypy,  HCIOJb30BaTb U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEJCTBA HATJISAIHOCTH;

BJIaJICTh HABBIKAMM PACIIO3HABAHUS U 3alIUTHl MHPOpMaNMU, WHPOPMAIMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM J1€CTBUSIMU:
1) o0menue:

OCYUIECTBJISITh KOMMYHHMKAllUA BO BceX cdepax *KU3HM, aKTUBHO y4acTBOBATH B
JMaore Wik JUCKYCCUU O CYHIECTBY 00CYK1aeMOM TeMbl (YMEHHUE 33]1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJIECHHMSI OTHOCHUTEILHO BBIMIOJIHEHHS MpeiaraeéMod  3ajaud,
YUUTBHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MIMH JPYTUX YYAaCTHUKOB JAMAJIOTa WM
JUCKYCCHH);

pacrno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHUS, TIOHUMATh 3HAU€HHE COLIMATIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYyallMid, YMETh CMSr4arhb
KOH(MDJIUKTBI U BECTU NIEPETOBOPHIL;



BJIQJIETh PAa3IMYHBIMH crmoco0aMu OOLIEHUS M B3aUMOACWUCTBHS, IOHUMATD
HaMEpEHUsl APYTUX JIIOJIEH, NPOSBIATh YBaXKUTEIbHOE OTHOLLEHUE K COOECETHUKY U B
KOPPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKEHNUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHUSI C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAs eSATeJIbHOCTh:

MOHUMATh M UCHOJB30BaTh MPEUMYIIIECTBA KOMAHAHON U UHIWBUIYaTbHOU pabOThI
IIPU PEIICHUH OMOJIOTHYECKON POoOIeMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHUS
IPYNMIOBBIX (DOPM B3aUMOJICHCTBUS NIPU PEILICHUU yUYeOHOMN 3a1auu;

BbIOMpaTh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI C yUETOM OOLIMX UHTEPECOB
1 BO3MOXXHOCTEH Ka)KJI0TO WICHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOU JIESATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUSA MO €€ JNOCTHKEHUIO: COCTaBIMATH IUIAH JCHCTBHM, PACIpENelsaTbh POJU C
y4€TOM MHEHHI YYaCTHUKOB, OOCYK/1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAueCTBO CBOErO BKJIA/Ja M KaXKJIOrO yYaCTHHKA KOMaHIbl B OOIIMIA
pe3ynbTaT 1Mo pazpadOTaHHBIM KPUTEPHSIM;

opeajaraTb  HOBBIE INPOEKTHI, OLEHWBATh HJEW C [O3UIUM  HOBH3HBI,
OpUTHHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh NO3UTUBHOE CTPATETMYECKOE IOBEACHHUE B PA3JINUHBIX CUTYyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:
1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHMS ISl BBIABICHUS MPOOJEM M WX PELICHUS B
KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM LIEIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICUCTBUAX U MOCTYIIKaX MO OTHOILIEHHIO K )KMBOW IPHUPOJIE, CBOEMY 30POBBIO U
3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSATENIbHO ~ OCYIIECTBJISITh  MO3HABATEIbHYIO JESTEIbHOCTb, BbISBIATH
npoOJsieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEeATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH pEIICHUsS MNpPOOJIeMbl C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW SPYAULIMKA B Pa3HBIX
o0JjacTaxX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBI W KYyJIbTYpPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/IeTh HABBIKAMHU TIO3HABATENHHON pedieKCHUH Kak OCO3HaHUSl COBEPILAEMbIX
JEUCTBUN U MBICIUTENBHBIX MPOIIECCOB, UX PE3YyJIbTATOB U OCHOBAaHUM, UCIOJIb30BATh
npuémbl pedIIeKCUU JUTsl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIM3€E PE3YIbTATOB JEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATK! U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJU3€ PE3YJIbTATOB JIEATEILHOCTH;

pU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TTO3ULIUU JPYTrOro YyeaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs mporpamMmbl COO mo O6uonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crneuupuueckue g ydyeOHoro mnpenmera «buonorus» HaydHble
3HAaHUA, YMEHHS M CHOCOObI JEUCTBUH IO OCBOEHHUIO, HWHTEPIPETAllUd U
npeoOpa3oBaHUIO 3HAHWMM, BHJBI JIEATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAaHUA U
MPUMEHEHUIO 3HAaHUU B PA3IMYHBIX YYEOHBIX CHUTyalUsX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CHUTyalUsX, CBS3aHHbIX C Ouonorued. B mnporpamme mnpeameTHbIE
pe3yNbTaThl MPEACTABICHBI IO FOaM 00yUYEHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOECHHUS yueOHOro npenmMera «buonorus» ¢ 10 knacce
JOJDKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOI'O 3HAHUS
€CTECTBEHHbBIX HayK, B (JOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI
MHpa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHONM TPAMOTHOCTH YeEJIOBEKa JUIs
pelIeHus )KM3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJAEp>KaHWE OUOJIOTMYECKUX TEPMUHOB U MOHATHM: KU3Hb,
KJIETKA, OpraHu3M, MeTabo3M (0OMEH BEIIECTB U MPEBpAICHUE YHEPTUN), TOMEOCTa3
(camoperynsuusi), ypoBHEBasi OpraHM3alsl >KMBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penponykuus), HacJAEACTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHUE  u3JlaraTh  OMOJIOTWUYECKHE  Teopuu  (KJIeTOo4yHas, XpPOMOCOMHas,
MYTAallMOHHAS, LIEHTPaIbHAas JOTMa MOJIEKYJIIpHOI Onosorun), 3akousl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u yueHust (0 LIEHTpax MHOTrooOpasusi U MPOUCXOKIACHUS
KynbTypHBIX pactenuii H. . BaBunoBa), onpenensats rpaHullbl UX MPUMEHUMOCTH K
KUBBIM CUCTEMAM;

YMEHHE BIAJETh METOJaMH HAy4YHOI'O IO3HAHUS B OHOJOTMHU: HAOIIOJEHUE U
ONKMCAHUE >KUBBIX CHUCTEM, IMPOLECCOB M SBJIEHUN, OPraHu3alus M IPOBEACHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE TUIIOTE3bl, BBISIBICHUE 3aBUCHMOCTH
MEXAY HCCIEIyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TMOJYYEHHBIX pEe3yJIbTaTOB,



WCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHHWE JIeNIaTh BHIBOJIBI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYUIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT H
AYKapHOT, OJJHOKJIETOYHBIX U1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIECCOB:
oOMEHa BEIIECTB M MPEBpallleHUs] SHEPTUU B KJIETKE, (POTOCHMHTE3a, IIIACTUYECKOTO U
OSHEPreTUYecKoro OoOMEHa, XEMOCHUHTE3a, MHUTO03a, Meio3a, OIUIOAOTBOPEHUS,
Pa3MHOXEHUS, HHIANBUYyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTCHE3);

YMEHUE TPUMCHATHh TIOJyYCHHbIE 3HAHUSA JUIsI OOBSICHEHUS OMOJIOTHYECKUX
MIPOIIECCOB U SBJICHUM, JIJISI PUHATHS MPAKTUICCKUX PEIICHUA B MIOBCETHCBHON JKU3HU
C IIeNbl0 oOecrieueHusi O€30MaCHOCTH CBOETO 3J0POBbS U 3J0POBBS OKPYKAIOIIUX
JoJIed, COONIOACHUSI HOPM IPaMOTHOT'O TIOBEICHHS B OKPY>KAIOIICH MPUPOHON cpeje,
NOHUMaHUE HEOOXOJIMMOCTH HMCIOJIb30BaHUSl JOCTHKEHUN COBPEMEHHOW OUOJIOTHHU U
OMOTEXHOJIOTHIA [T PAIlHOHATIBHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE pelniaTh dJIEMEHTapHbIE TEHETHYECKHE 3a7aud Ha MOHO- M JUTHOPUIHOE
CKpEIIMBaHUE, CLEIUICHHOE HAaCJIeI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAHUSA JUIS MTPEeICKa3aHus HACIEAOBAHUS TPU3HAKOB y OPTraHNU3MOB;

yYMEHHUE BBITIOJIHATH J1a00paTOpHBbIE U MpaKTUYecKue padoThl, COONMIOAAThH MpaBuia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

yMEHUE  KPUTUYECKH  OICHMBATh U  WHTEPHPETUPOBATH  MH(POPMAIIUIO
OMOJIOTHMYECKOTO COJCpPKAHUS, BKIIOYAIONIYIO MCEBIOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX
HMCTOYHHUKOB (CpelICcTBa MAaccOBOM HH(OpMalWU, HAYYHO-TOMYJSPHBIE MaTEpHUaIb),
ATUYECKHE aCMeKThl COBPEMEHHBIX HCCIEAOBaHMNA B  OHOJOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIE M YCTHBIE COOOIIEHHS, 0000IIas
OMONOTUYECKYI0O UHPOPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npenmMera «buonorus» 6 11 knacce
JOJHKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUN B CUCTEME HAYIHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMCHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa M HAYYHOTO MHUPOBO33PEHUS, O BKJAJE€ POCCHUHUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKa JIJIS
pEIIeHMs )KU3HEHHBIX 3a]1a4;

YMEHUE pPaCKPBIBaTh COJEpXKAaHUE OMOJOTUYECKHX TEPMUHOB W TIOHSATHH: BHII,
NOMyJISIMsA, TEHO(POHI, OHBOJIOLMUSA, JABWXKYIIHE CHIbl (PakTopbl) 3BOJIIOIMH,
MPUCTIOCOOJICHHOCTh ~ OPTaHU3MOB, BHII000pAa30BaHHME, JKOJOTUYECKUE (PAKTOPHI,
AKOCHCTEMA, MPOAYIEHTHI, KOHCYMECHTBI, PEAYLCHTHI, IIECMA MMHUTAHMS, dKOJIOTHYECKas
UpaMuia, OMoreoeHo3, onocdepa;

yMEHUE Hu3JIaraTh Ouosioruueckue Teopuu (IBosoronHas teopust Y. [lapBuHa,
CUHTETHUYECKass TEOpUs DOBOJIONWU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxonctBa K. M. bapa, yepenoBaHus riaBHbIX HalpaBlieHH U myTeil sBotonnu A. H.



CeseprioBa, yuenuss o Ouochepe B. U. Bepnanckoro), ompenenstp TPaHUIBI WX
NPUMEHUMOCTH K KMBBIM CHUCTEMAM,;

yMEHHUE BIAJETh METOJAMH HAy4YHOTO IO3HAHMUS B OMOJIOTMH: HAONIOJCHHE H
OMKMCAHWE >KUBBIX CHUCTEM, IMPOLECCOB M SBJICHUN, OpraHu3alus U TMPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBHDKEHHE TUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH
MEXIYy HCCIEIyeMbIMH BEIMYMHAMU, OOBACHEHHE TOJNYUYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHN, TEOPUN M 3aKOHOB, YMEHHWE JIeNIaTh BBIBOJLI Ha
OCHOBaHUU MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, MOMYJSLUNA, MPOAYLUEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHMOTEOIEHO30B W
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHON M3MEHYUBOCTH, €CTECTBEHHOIO
otbopa, BUJI000pa30BaHUs, MPUCTIOCOOJIEHHOCTH OpraHU3MOB, NencTBUA
HKOJIOTHYECKUX (PAKTOPOB HA OpPraHU3MBI, MEPEHOCA BEIIECTB M TOTOKA DHEPTUU B
HKOCHCTEMAaxX, AaHTPOIOTCHHBIX W3MEHEHMH B OJKOCHCTEMax CBOEH MECTHOCTH,
KpYTOBOPOTa BEIIECTB U OMOr€OXMMHUYECKUX LIMKJIOB B Onochepe;

YMEHUE TPUMCHATHh TIOJyYCHHbIE 3HAHUSA JUIsi OOBSICHEHUS OWOJOTHYCCKUX
MPOLIECCOB U SIBJICHUH, JIJISl IPUHATHUS MPAKTUUYECKUX PEIICHUN B MTOBCETHEBHOM KU3HU
C LeJbl0 obecrieueHUs: 0€30IaCHOCTH CBOETO 370POBbSl U 3I0POBbS OKPYXKAIOLIUX
Jrofel, coOMI0AeHNs HOPM IPaMOTHOTO TOBEICHUSI B OKPYXKAIOLIe MPUPOIHOI cpere,
MOHMMAaHNUE HEOOXOIMMOCTH HUCIIOJIb30BAHUS TOCTHXKEHUI COBPEMEHHOW OHMOJIOTHH IS
paIoHaIBHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE peIIaTh »JJIEMEHTapHbIE OHOJIOTUYECKUE 3aJadH, COCTaBISATh CXEMBbI
MepeHoca BEIIECTB U YHEPTUH B AKOCUCTEMAX (1IEMU MUTAHUS);

yYMEHHUE BBITIOJHATH J1a00paTOpHbIE U MpaKTUYecKue padoThl, COONIOAATH MpaBuia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OIICHMBATh W  WHTEPHPETUPOBATH  MHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS W3 Pa3TUYHBIX
MCTOYHHUKOB (CpelICcTBa MAaccOBOM HH(OpMalMU, HAYYHO-TOMYJSPHbIE MaTepHalbl),
paccMaTpuBaTh I0OATBHBIE YKOJIOTHYECKHE TTPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH
M0 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UITHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE IMHUCHMEHHBICE M YCTHBIE COOOIIEHHUs, 0000IIas
OMONOTUYECKYI0O MH(POPMAIIUIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
MOHSTUWHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KosaunvecTBo yacoB
Ne DJekTponHbie (udpoBbIe)
HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl Konrpounusie IIpakruueckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI padoThI
bub6nmoreka [IOK
! bronorist kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBbIE CHCTEMBI M UX OpraHU3aus 1 bubmmorexa LIOK
p 1 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
X i 1
3 MMHYECKHUI COCTAaB U CTPOCHUE KIIETKU 8 https://m.edso0.ru/7f41¢c292
bubnunoreka LIOK
4 IK3HEAIEATENLHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMuoxeHne 1 MHAUBUAYATbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpraHu3MoOB https://m.edso00.ru/7f41c292
bubmmoteka IIOK
H 1.
6 aCJICJICTBEHHOCTh U N3MEHYHBOCTH OPTAaHU3MOB 8 5 https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
7 .
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI 3 https://m.edso0.ru/7f41c292
bubmmoteka IIOK
8 Pesepaiioe Bpens 1 https://m.eds00.ru/7f41c292
OBIHIEE KOJIMYECTBO YACOB I10 IPOTPAMME 34 0 4



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

11 KIIACC

Koau4vecTBo 4acoB
JaekTpoHHbIe (HU(pPOBHIE)
Nen/m  HaumeHoBaHHe pa3iesioB U TeM MPOrpaMMbl Koutpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
bu6mmoreka [IOK
! IBOITIOLHOHHAS OHOTIOTHS o L https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
2 Bo3HukHOBEHHE U pa3BUTHE KU3HH Ha 3emiie 9 0.5 httos://m.edsoo.ru/7fA1cc74
bubmuoreka [JOK
1
3 Opranu3MBl H OKpyXaiowas cpea > https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo01ecTBa ¥ 9KOJIOTHIECKHAE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIHIEE KOJITNYECTBO YACOB 11O ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
] Tema ypoka Kourpoubnbie Ilpakruyeckue oOpasoBaTe/bHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
bub6nmmoreka [IOK
1 buosnorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.

5 [TpakTrueckas pabota Ne 1 «Mcnonp3oBanue 1 05 bubmmoreka [JOK
pPa3IMYHBIX METO/IOB IIPU U3YUEHUHU ' https://m.edso0.ru/863e6122
OHOJOTHYECKIX 0OBEKTOBY

3 buonoruueckne cuCTeMbl, IPOLIECCH U UX 1 bubmmoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564

4 XUMHYECKHI COCTaB KJIETKH. Boma u 1 bu6nmorexa LIOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e

bu6nmorexa LIOK

5 benku. CoctaB u cTpoeHue 6eJIKoB 1 https://m.eds00.ru/863e6b72
DepMeHTHl — OMOJOTHYECKHE KaTalu3aToOPHhI.

JlaGopatopHas paborta Ne 1 «M3ydenue bubmuoreka [IOK

6 - 1 0.5
KaTaJUTHYECKON aKTUBHOCTU (PEPMEHTOB (Ha https://m.eds00.ru/863e6b72
IIpUMEpE aMIJIA3hI FITH KaTalas3bl)»

bubnunorexa LIOK

7 . 1
YTAeBOzEL. JIHIHAEL https://m.eds00.ru/863e6870

bubnunorexa LIOK

8 H .ATD 1

YIIICHHOBBIC KHCIOTRT https://m.eds00.ru/863e6d5c
HcTopus u Metoabl n3yueHus kietku. Kinetounas bubnuorexa [IOK

9 1
TEOpHUst https://m.eds00.ru/863e6e88

10 Knertka kak 1nienoctHas *KuBas cuctrema 1
CrpoeHue 3yKapuOTUYECKON KIIETKH bubmorexa I[JOK

11 I g y;c P 6ora Ne 2 ] 1 0.5 https://m.edso00.ru/863e6ff0

abopatopHas pabota A2 SYHCHHC CTpOCHHA https://m.edsoo.ru/863e716¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

KJIETOK PACTeHMH, )KUBOTHBIX, IPUOOB U OakTepuit
10J] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax
U UX OTIMCAHUE)

bubnunoreka LIOK

12
ObMet BeMECTS KK MeTa00MHM https://m.eds00.ru/863e766c

bubnunoreka LIOK

13 | DorocuHTes. XemocHHTes https://m.eds00.ru/863e7¢98

. bubnuorexa [{OK

14 Snepretieckuii oOmen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. JleleHne KIeTKH.

15 Murto3. Jlaboparopnas pabota Ne 3 «Habnronenue 05 bubmmoreka [JOK
MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha ' https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKPOIPEIapaTax

bubnunoreka LIOK

16 buocunTe3 6enka. Peakiyus MaTpuyHOro CHHTE3a https://m.edsoo.ru/863e796e

bu6nmorexa LIOK

17 Tpascasnus — Guocknres benka https://m.eds00.ru/863e796e

bu6nmorexa LIOK

18 Hexknerounsie hopMbI )KH3HH — BUPYCHI https://m.edsoo.ru/863e7540

bubnmorexa LIOK

19 DopMBI PA3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e
bubnunorexa LIOK

20 Meti

eHos https://m.edso0.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnogorBopenue. JlabopatopHas padora Ne 4 05 bubmmoreka [JOK
«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIIpEapaTax»

22 NuaauBuayaibHOE pa3BUTHE OPraHU3MOB bubmorexa OK

AMBIAY p p https://m.edso0.ru/863e8436

93 I'eneTnka — Hayka 0 HacJlIeICTBEHHOCTH U bubmmoreka [JOK

U3MCHYHUBOCTH

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTHU HACTEAOBAHUS TPU3HAKOB. 1 bubmmoreka [JOK
MoHOrnOpUIHOE CKPEIINBAHNE https://m.eds00.ru/863e8878

25 JurndpuHoe cKpemmuBaHue. 3aKOH HE3aBUCHMOTO 1 bubnmnoreka HOK
HACJICIOBAHUS ITPU3HAKOB https://m.edso00.ru/863e89a4
CleruieHHOe HacjIeI0BaHKE MPU3HAKOB.

JIaGoparopnas padora Ne 5 «M3yuenne

26 e3 J'II;TaTI())B M(E)HOFI/I6 HUIHOTO I/}IIq ATHOPUIHOrO 1 0.5 bubnnorexa LHOK
pe3y PHA a pHA ' https://m.eds00.ru/863e8c60
CKpeILIUBaHUs Y APO30(HIIBI HAa TOTOBBIX
MHUKpOIIpenaparax»

97 I'enernka nona. HacnegoBanue npu3HaKkoB, 1 bubmmoreka [JOK
CLIEIUICHHEBIX C IOJIOM https://m.edso00.ru/863e8c60
N3menuusocts. HenacinencrBennas
M3MEHYMBOCTb. JIJabopaTopHas padota Ne 6.

28 N3yuenne MoaupuKalMOHHONW U3MECHYMBOCTH 1 0.5 bubmmorexa [JOK

ya a 1t ’ ' https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BAPUALMOHHON KPUBON»
Hacnencrennas uamMmenunBocth. JlabopaTopHas

29 abota Ne 7. «AHaIM3 MyTamuii y 1po30Quiisl Ha 1 0.5 bubnmorexa IOK
p T yr yAp ' https://m.eds00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bubmmoreka IIOK
r 1

30 CHETHIA HenoBeKa https://m.edso0.ru/863e8d78
PeseprubIit ypok. O600111€HIE TIO TEME

31 «HacnencTBeHHOCTE 1 UBMEHUYNBOCTD 1
OpPTaHU3MOBY

bubnunorexa LIOK
2 1

3 Cenexuus Kax Hayka 1 npouece https://m.edso00.ru/863e9214

33 MeTopl ¥ JOCTHIKEHHS CEJIEKITUU PACTCHHUH U 1 bubnunorexa LIOK
JKUBOTHBIX https://m.edso0.ru/863e9214

34 BuorexHoIOrusa Kak oTpacib IPOU3BOACTBA 1 bubmorexa LIOK

p p a https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

N Kosn4yecTBo yacos Jara JIeKTPOHHBbIE U(PPOBHIE
o/ Tema ypoka Beero Konrpoabnbie IIpakruyeckue - oOpaszoBaTe/bHbIE
padoTshI padoThI pecypcel
1 DBOJIIOIHS U METOJIBI €€ U3YUYCHHS 1 Bubmaorexa ITOK
https://m.edso0o.ru/863ea20e
2 WcTopust pa3BuTHs NpeaCTaBICHUNA 00 BOIIOIUN 1 bubamorexa LIOK
https://m.edso00.ru/863e9570
bubmuoreka [IOK
3 Mitipoopostiowts 1 https://m.edsoo.ru/863e9cle
[Tonynsius Kak d7IeMEeHTapHas SIUHUIA BUIA U
4 sBosornu. JlaboparopHast pabora Ne 1 1 05 bubnnoreka [JOK
«CpaBHEHHE BUJIOB 110 MOP(HOIIOTHYECKOMY https://m.eds00.ru/863e99c6
KPUTEPHIO»
5 JIBuokytue cuibl (3eMeHTapHbIe (PaKTOphI) 1 bubnnorexa [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9da4
N bubnnorexa [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 https://m.e dSO(].;[ru 18636900
Pe3ynbTaThl 3BOTIONUEU: TIPUCTIOCOOIEHHOCTD
7 OpraHu3MoOB U BHI000pa3oBanue. JlabopaTtopHas 1 05 bubnnorexa [JOK
pabota Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCUTEIILHOTO XapaKTepar
8 Hampanenus u myTu MaKpOIBOIOIHH 1 bubmmorexa [JOK
https://m.edso0.ru/863e9cle
9 HeobpaTtumocTs 3BOIIOLINN
10  Hcropwus xu3HU Ha 3eMiie U METOMBI €€ U3yUSHHSI
bubnmnoreka [JOK
11 ['unoTe3sl MPOUCXOXKACHHS )KU3HU Ha 3eMIIe 1 https://m.e dSO(])_.[I‘U 186303536
12 PasBuTHe XH3HU Ha 3eMJIe 110 DpaM U Iepruoaam 1 bubmorexa [TOK
https://m.edsoo.ru/863ea6be
bubmuoreka [IOK
13 OcHOBHBIE 3TaITbI YBOJIIOIIUU PACTUTEIHLHOTO U 1 0.5 https://m.e dSO(I)l.ru 1863ea8he



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863ea8bc

XKHUBOTHOTO MHpa. [IpakTrueckas padora Ne 1
«3y4eHre NCKONIaEMBIX OCTaTKOB PACTCHUHN U
JKUBOTHBIX B KOJUICKLIMSIX»

14 CoBpeMeHHas CHCTEMa OPraHUYCeCKOro MHUpa bubmorexa [JOK
P P p https://m.edsoo.ru/863ea48e
bubnunorexa LIOK
15 D
BOJIOWMS YIENOBEKA (AHTPOTIOreHE3) https://m.edsoo.ru/863eac2c
bubnunorexa LIOK
16
JBuxyniye cuibl (pakTopbl) aHTPOMIOTeHe3a https://m.edsoo.ru/863eadAd
17  OcHOBHBIE CTAIUH SBOJIIOIUN YEIOBEKa
18 YenoBeueckue packl U IPUPOIHBIC aJallTalluN bubnnorexa [JOK
YyeJioBeKa https://m.edsoo.ru/863eaea2
19 PesepBHblit ypok. O60011IeHNE 110 TEME
«BO3HMKHOBEHNE 1 Pa3BUTHE KU3HU Ha 3eMJIe»
20 | Dkosorus Kak Hayka
bubnunorexa LIOK
21 C 0
penbl OOUTAHUS U DKOJIOTHYSCKHE (DaKTOPHI https://m.edsoo.ru/863eafec
Aobuotuyeckue paxropsl. JJabopaTropnas padora No
3. «Mopdonoruyeckue 0COOCHHOCTH PAaCTCHU U3
22 a3HBIX MeCT oOuTanusy. JlaboparopHas padora Ne 0.5 bubmorexa HOK
P ) paTopHas p B ' https://m.eds00.ru/863eb10e
4. «BausiHUE cBEeTa HA POCT U Pa3BUTHE YSPCHKOB
KoJIeyca»
but6mmorexa [IOK
23 b
HOTHHECKHE (aKTOpb! https://m.edso0.ru/863eb348
DKOJIOTHYECKUE XapPAKTSPUCTUKHU TOIYJISIIHH.
24 | Tlpaktudeckas padora Ne 2 «[lomcuér mroTHOCTH 0.5
MONYJISILANA Pa3HBIX BUOB PACTEHUI
bubnunoreka LIOK
25 | CooOmecTBa OpraHM3MOB — OHOIICHO3
HICCTBA OPrafHsMoB nonen https://m.edsoo.ru/863eb46a
but6mmoreka [IOK
26 | DKOJIOTHYECKHE CHUCTE 9KOCHUCTE
KOJIOTHUECKAE CHCTEMBI (SKOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 | OCHOBHBIC ITOKA3ATEIIH YKOCUCTEMBI. but6mmoreka [IOK



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

Oxonorudeckue nupamuabl. CBOMCTBA SKOCUCTEM.

https://m.edsoo.ru/863eb5fa

Cyxkueccus
28  IlpupomHbie SKOCHCTEMBI
29  AHTPOIIOT€HHBIE YKOCHUCTEMBI
30  Bbuocdepa — rmobdanpHas 3KocHcTEMA 3EMITH 1 ﬁﬁ?ﬁrﬁfﬁfﬁ/léasebbse
31  3aKoHOMEpPHOCTH CYIIECTBOBAHUS OUOCHEphI 1 ﬁg;i?;&fg;gﬁg&eb 416
32  UYenoreuecTBo B Ouochepe 3emin 1
33 CocymiecTBoBaHWE IPUPOJIBI U YSIIOBEYECTBA 1 bubmorexa HOK
https://m.edsoo.ru/863ebale
34 PesepBHeIit ypok. O600menne Tembr «Coo01iecTBa 1
1 9KOJIOTMYCCKHE CUCTEMbI»
OBULIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 34 2.5



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMOBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/IHero 001ero o6pa3oBaHus

ChopMupoBaHHOCTh 3HAaHUI O MECTE W POJIM OMOJIOTUH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHMHM COBPEMEHHOHW €CTECTBEHHO-
HAYYHOH KapTUHBI MUpPa ¥ HAYYHOTO MHUPOBO33PCHUS; O BKJIAJC POCCHUHCKUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTHH; (PYHKIIMOHATHHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHMsI )KU3HCHHBIX 33124

YMeHne packpblBaTh COJEp)KaHWE OHOJNOTUYECKUX TEPMUHOB U TOHITHIA:
JKU3Hb, KJIETKa, OpraHu3M; MeTabonu3Mm (0OMEH BEeIIeCTB M MpEeBpalleHHE
SHEpPruM), TOMEOCTa3 (CaMOperyisius), YPOBHEBas OpraHU3alMs >KUBBIX
CHUCTEM, CaMOBOCITPOU3BE/ICHUE (pempoayKIus), HACJIEICTBEHHOCTb,
W3MEHYUBOCTH, POCT U Pa3BUTHE

YMmenue wu3narath OHOJOTHYECKHEe TeopuHu (KJIETOYHas, XPOMOCOMHas,
MyTanroHHas), 3akonsl (I'. Mennens, T. Moprana, H.1. BaBunoBa) u yuenus (o
[EHTpaX MHOTo00pa3usi M TPOMCXOXJICHUS KyJIbTYpHbIX pacteHuii H.U.
BaBwuiioBa), onpeeniaTh TPAaHUIBI UX PUMEHIUMOCTH K )KHBBIM CUCTEMaM

VYMeHue BIIaIeTh METOJAaMH HAay4yHOIO MO3HaHMs B Ouosioruu (HaOmroneHue u
ONMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUI; OpraHU3alysl U IPOBEICHHE
OMOJIOTUYECKOTO  DKCIIEPUMEHTa,  BBIABWKEHHE  THUIIOTE3bl;  BBIIBICHHUE
3aBUCUMOCTH MEXIYy HMCCIEIyeMbIMU BEIMYMHAMH, OOBSICHEHHE MOJIYYEHHBIX
pEe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHI, TEOPUM U 3aKOHOB; YMEHHE
JIeN1aTh BbIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB)

YMeHue BBIACNATh CYIIECTBEHHBbIC MPU3HAKKM BUPYCOB, KIETOK MPOKAPHUOT H
HYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB; OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPALIECHUS YHEPTHH B KJIETKE, (POTOCUHTE3A,
TUTACTHYECKOTO M JHEPreTHYECKOro oOMeHa, XEMOCHWHTE3a, MHTO03a, Meio3a,
OINIOAOTBOPCHUA, PA3MHOXCHUA, HWHIAWBUAYAJIbHOIO pPa3sBUTHA OpraHu3Ma
(oHTOTEHE3)

YMeHne NpUMEHSATh TONyYeHHBIC 3HAHWS ISl OOBSICHEHHS OMOIOTUYECKUX
MIPOLIECCOB U SIBJICHUM, JJI1 MPUHITHUS MPAKTUUECKUX PEIIEHUN B MOBCETHEBHOM
KHU3HU B IIeNAX oOecrieueHus O€30MacCHOCTH CBOETO 370pPOBbS U 3/0POBbS
OKPY)KAIOIIMX JIFOAICH, COOJIOMEHUST HOPM TPaMOTHOTO TIOBEJCHUSA B
OKPY’KaIOIIeH MPUPOTHON cpesie; MOHMMaHue HEeOOXOAMMOCTH MCIOJIb30BAHUS
JIOCTYDKCHUH COBPEMEHHON OWOJIOTHH M OMOTEXHOJIOTHH JUIsl PaliOHAIIBHOTO
MPUPOIONOIB30BAHMS

YMeHune pemniaTh dIeMeHTapHbIE TCHETHYECKUE 3314l Ha MOHO- U TUTHOPUTHOE
CKpEILIMBAHMUE, CLEIUIEHHOE HacJe10BaHUE; COCTaBIIATh CXEMBI
MOHOTHOPHUIHOTO CKPEUTUBAHUS TSI TIPEICKA3aHMs HACIEAOBAHUS MPU3HAKOB Y
OpraHu3MOB

YMeHue BBHIIONHATH J1a0OpaTOPHBIE M TPAaKTUYECKHEe paboThl, COOIIOIAThH
MpaBuja Ipu padoTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHHEM

YMeHHe KpUTHUYECKHM OLIEHHWBAaTh M  HMHTEPIPETUPOBaTh  MH(POPMALHUIO




OMOJIOTUYECKOTO COJAEP)KaHUs, BKIIOYAIOIIYIO TICEBJOHAyYHbIC 3HAHHUS U3
pa3nuuHbIX UcTOYHMKOB (CMMU, HaydHO-TIONYJIIpHBIE MaTepUalbl); STUUECKUE
aCIIEKThl COBPEMEHHBIX UCCIIEOBAaHUM B OMOIOTUU, MEAUIIMHE, OMOTEXHOJIOTHH

10

YMeHue co3aBaTth COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIEHU, 00001mas
Ouosornveckyro MHGOpPMAIMIO U3 HECKOJBKHX HCTOYHHKOB, TI'PAMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

11 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero 00pazoBaHus

CchopMupoBaHHOCTh 3HAHUK O MeCTE M POJM OMOJOTMU B CHCTEME HAay4yHOTO
3HaHUS E€CTECTBEHHBIX HayK, B (POPMHPOBAHHUU COBPEMEHHOW E€CTECTBEHHO-
Hay4YHOU KapTHHBI MMpPAa U HAYYHOT'O MHUPOBO33PEHHUs; O BKIIALE POCCHUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH; (YHKIMOHATHHOM
IPAMOTHOCTH 4Y€JIOBEKA JJIs PEILICHMS JKU3HEHHBIX 3a1a4

YMeHue pacKphIBaTh COACPKAHHE OMOJOTHYSCKUX TEPMHHOB WM TIOHATHMN: BUI,
MOMYJISIIKS, TEHO(MOH/I, SBOJIIONUS, IBHXKYIIHE CWIBI ((haKTOPBI) IBOJIOIHH,
MPHUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHKE, SKOJIOTHYECKHAE (PaKTOPEI,
9KOCUCTEMa, TMPOMYICHTH, KOHCYMEHTBI, PEIYLEHThI, ICMH ITHTAHUS,
9KOJIOTHYECKas MUpaMHK/Ia, OMOreoreHo3, ornocdepa

YMenue uznaratb OHONIOrHuecKrue Teopur (3BonmononHas teopus Y. lapeuHa,
CUHTETUYECKasl TEOPHUs 3BOJIIOLMH), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3apOJIbIILIEBOTO
cxoncrea K.M. bapa, yepenoBanus IVIaBHBIX HANPABICHUWA W IyTEH 3BOJIOLMH
A.H. CesepuioBa, yuenust o ouocdepe B.U. Bepnanckoro), onpenensiTe rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHue BlaeTh METOJaMH HAYYHOTO MO3HAHUs B OMOJIOTHH (HAOIIOJACHUE U
OTMCAHUE KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHUMN; OPraHU3allds U MPOBEIACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABMIKEHHWE  THUIOTE3bl;,  BBIABICHHE
3aBUCHUMOCTH MEXIYy HCCIEeyeMbIMH BEITWYHMHAMH, OOBSCHEHHE MOJYUYEHHBIX
pe3yabTaTOB, UCIOJb30BAaHHBIX HAYUYHBIX MOHATUMN, TEOPUN U 3aKOHOB; YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJMYYEHHBIX PE3YIbTaTOB)

VYMmenne BBIICIATE CYHICCTBCHHBLIC IIPU3HAKH CTPOCHUA OMOIOrMYECKUX
OOBEKTOB: BMJIOB, NOMYJALUN, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTeoleHO30B U HKOCUCTEM; OCOOEHHOCTH TIPOILIECCOB HACIEACTBEHHOU
M3MEHUYUBOCTH, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHMsl, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JCHCTBHS IKOJOTHUECKUX (PAKTOPOB HA OPTraHU3MBI, MEpPeHOCca
BEIIECTB W IOTOKA DHEPrUM B JKOCHCTEMaX, AHTPOIOTCHHBIX H3MEHEHUIl B
9KOCUCTEMAaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOTCOXUMHUYECKHIX
IUKJIOB B Onocdepe

YMeHue NpUMEHATH MONyYEeHHbIE 3HAHUS A OOBSCHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBACHUH, JUIsl IPUHATUSA MPAKTUYECKUX PEIICHUI B TOBCEAHEBHOM
KU3HU B IENsIX oOecredyeHus Oe30MacHOCTH CBOETO 3/0POBbS U 3JI0POBBS
OKPY)KAIOIUX JIFOZICH, COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEACHHS B
OKpY’KaloIel MPUPOTHON cpesie; MOHUMAaHNEe HEOOXOIUMOCTH HCIIOIb30BaAHUS
JIOCTHIKEHUH COBPEMEHHOM ouoJioruu s PALMOHAIIBHOTO
MIPUPOIONOIB30BaAHUS




YMeHue pemarth 3JIeMEHTapHbIe OWOJIOTMYECKHE 3a/layl, COCTaBISTh CXEMBI
MepeHoca BEIIECTB U SHEPTUU B IKOCUCTEMaX (LIEMU TUTaHUs)

10

YMeHHe BBITIOJNHATH Ja0OpaTOpHbIE W TPAKTHYECKHE pabOThI, COOIIOATh
npaBuia mpu paboTe ¢ y4eOHBIM U J1a00paToOpHBIM 000pYIOBAHUEM

YMeHue KpHUTHYECKH OICHUBaTh W HMHTEPIPETUPOBATH  HMH(POPMAIUIO
OMOJIOTMYECKOTO COJACPKAHMS, BKIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS U3
pazauuHbiX ~ ucTouyHMKOB  (CMUM,  Hay4YHO-IONYJSpHBIE  MaTepHalIbI);
paccMarpuBaTh  TJI00ANBHBIC JKOJOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH,
(hopMHUPOBATH IO OTHOMIEHUIO K HUM COOCTBEHHYIO MO3HUITUIO

YMeHue co3aBath COOCTBEHHBIC MMCHbMEHHBIE W YCTHBIE COOOIIECHUsI, 00001IIast
OMOJIOTMYECKYI0 HH(GOPMALMI0O W3 HECKOJIBKHX HMCTOYHHUKOB, TIPAMOTHO
HCII0JIb30BaTh MTOHATHHWHBIN armapar OuoJoruu




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC
Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHMS
1 buonorus kak Hayka

11

1.2

buonorus — Hayka o xuBoil nmpupone. Pons Ouonoruu B GopMUPOBAHHUU COBPEMEHHOMU
Hay4YHOH KapTUHBI Mupa. CucTeMa OHOIOTHYECKUX HAYK

Metobl TO3HAHUS KUBOH NIPUPOABI (HAOIIOICHUE, SKCIIEPUMEHT, OIMCAHKUE, H3MEPEHHE,
KJ1accuuKanms, MOJICTMPOBAHNE, CTATUCTHYECKAst 00pabOTKa TaHHBIX )

2.1

2.2

JKuBnIe cCTEMBI U BX opranu3anus

JKubie cuctemsbl (OMOCHCTEMBI) Kak IIpeaAMeT u3ydeHus: ouonoruu. CBolicTBa OMOCHCTEM
U UX pa3HoOoOpasue

YpoBHH  OpraHM3alii  OMOCHUCTEM:  MOJEKYJISIPHO-TCHETUYECKUH,  KJIIETOYHBIH,
OpTraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOCHEPHBIN

3.1

3.2

3.3

3.4

3.5

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMHYECKHUM COCTaB KJIETKU. XUMHUYECKUE DJIEMEHTHI: MaKpO3JICMCHTBI, MUKPO3JICMCHTEI.
Boma u MHUHCPAJIBbHBIC BCHICCTBA. (DYHKI_[I/II/I BOJIbI 1 MHHCPAJIbHBIX BCIICCTB B KIICTKC.
HozmepxcaHI/Ie OCMOTHYECKOI0 OanaHca

benku. CocraB u cTpoeHne 0eIKoB. AMUHOKUCIOTE — MOHOMEpHI OenkoB. HezameHnumsie
U 3aMEHHMMbIE€ aMUHOKHCIOThl. AMHUHOKUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbI O€IKOBOMH
MOJIEKYJIbl (IepBUYHAs, BTOPUYHAs, TPETUYHASI U YETBEPTUUYHAs CTPYKTYpa). XUMHUUECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OETKOB.

®depmeHTHl — OHonoruyeckue karanauszaropbl. CTpoeHue (epMeHTa: aKTHUBHBIM LIEHTP,
cyoctparHas cnenuuyHocts. KodepmeHntsl. Butamuubl. OTanuus ¢QepMEeHTOB OT
HEOPTaHMYECKUX KaTaIn3aTOPOB

VYraeBoasl: MOHOCaXapH/ bl (IJII0K03a, pubo3a U Je30KCHpu003a), 1ucaxapusl (caxaposa,
JIAKTO3a) U TMoJMcaxapusl (Kpaxmal, INIMKOTeH, LeNtono3a). buongornueckue GyHKIUN
YTJIEBOJIOB.

Jlununael: TpUTIMUEpUIbl, cTepouabl, Qochomunuapl. ['mapoduibHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuu aunuoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JIUIHI0B
KaK UICTOYHHMKOB SHEPTUU

Hyxneunnossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpB!I HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u pynkuun JJHK. Ctpoenune u pynkuun PHK. AT®: crpoenue u pyHkuuun

]_II/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TCOpH:. Metoast N3YUYCHUA KIICTOK

3.6

3.7

3.8

Krnerka kak nenoctHas »xuBasi cucrema. OOLIMe NMpu3HaKKU KJIETOK: 3aMKHYTasi Hapy>KHas
MeMOpaHa, mosiekyinsl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oenka

Tumbl KIETOK: »yKapHOTHUECKass M HpokapuoTruyeckas. OCOOCHHOCTH CTPOEHUS
npokapuoTHyeckoi kieTku. Kierounas cteHka Oaxtepuil. CTpoeHHe 3yKapuOTHYECKOH
KJIeTKH. OCHOBHBIE OTIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKU

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJETOYHAs CTEHKA, TJIMKOKAJTUKC, UX (QYHKLHUU.
[Tnazmatuyeckass MemOpaHa, e€ cBodicTBa M (yHKimu. Lluromnasma m e€ OpraHoOMBL
OnHoMeMOpaHHBIE OpraHOMIBl KJIETKU: 3Haomnasmaruueckas cetb (JI1C), ammapar
l'onbmxu, nm3ocomel. I1oyaBTOHOMHBIE OPraHOMIBI KJIETKH: MUTOXOHJPHM, IJIACTHU]IBI.
[IpoucxoxaeHne MUTOXOHApUN M miaacTul. Buasl mmactua. HememOpaHHBIE OpraHOMIbI
KJIIETKH: pUOOCOMBI, KJI€TOUHBINA LEHTP, PECHUYKH, KI'YTHKU. DYHKIIMA OPraHOMUIOB KJIETKH.
Bxirouenus




3.9

Snpo — peryasTopHbli 1eHTp kiaeTku. CTpoeHue aapa: suepHas 00004Ka, Kapuora3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHIOPT BEIIECTB B KJIETKE

X(I/ISHGI[CSITCJIBHOCTB KIJIICTKHU

4.1

OOmen BemecTB, wiu MeTabomu3M. Accummwianus (MIacTU4eckuid OoOMEH) U
JUCCUMUIISALMSA  (PHEpreTUYecKuid oOMEH) — JIB€ CTOpPOHBI €AMHOrO IIpoliecca
metabonu3ma. Tumel oOmeHa BemiecTB: aBTOTPO(HBIM u rereporpodHbId. Ponb
(bepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAILECHUH SHEPTHH B KIJIETKE

4.2

@®orocunre3. CperoBas u TeMHOBass (a3pl ¢dotocuHTe3a. Peakuu ¢doTocuHTesa.
DddexTuBHOCTE (hoTOCHMHTE3a. 3HAUeHHE (HOTOCHMHTE3a IS KM3HU Ha 3emie. BrnusHue
yCIOBUM cpelnbl Ha (OTOCHHTE3 ¥ CHOCOOBI TMOBBIMICHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAYCHHE XEMOCWHTE3a JUIsl KU3HU Ha
3emiie

4.3

OHepreruueckuii oOMeH B  KieTke. PaciienyeHue  BEIIECTB, BBIACIECHUE U
aKKyMYyJIHDOBAaHHME DSHEPIMM B KIETKE. OJTambl 3Hepreruyeckoro oOMeHa. [nmkomnus.
bpoxenne wu ero Buasl. KucinopomHoe oOxuciaeHue, WIM KIETOYHOE JbIXaHUE.
D PEeKTUBHOCTD IHEPTETHISCKOTO OOMEHa

4.4

4.5

Peaknun marpuuyHoro cuHTe3a. I'eHermueckas uH(opmanus u JIHK. Peamuzarnus
TeHETHYECKO nH(popMaliy B KieTKe. [ eHeTHIecKnit Ko ¥ ero cBOMCTBA. TpaHCKPHUIIIUS
— marpuusbiii cuHte3 PHK. Tpancnauus — 6uocunres 6enka. KoaupoBaHue aMuHOKHUCIIOT.
Poins pubocom B 6uocuHTe3e Oenka

Hexknetounsie hopmsbl sxu3HHu — BUpychl. Mictopust otkpeitust BupycoB (.M. IBaHOBCKUIA).
OcoOeHHOCTH CTpOEHUS W >KU3HEAeATeIbHOCTH BUpPYcoB. bakrepuodaru. boneznu
pacTeHMii, KUBOTHBIX U 4YeJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc ummyHopepuiura
yenoBeka (BUY) — Bo3Oyaurens CIIN/a. IIpodunakTtrka pacnpocTpaHEeHUsI BUPYCHBIX
3a0o0sieBaHU

PasMmHOXeHUE U WHIAWBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

5.1

5.2

5.3

Knerounslil 1uki, WM KU3HEHHBIM 1ukin kinetku. Mutepdaza m muto3. Ilpoueccsl,
mporekaromue B uHTepdaze. Permkamus — peaknus wmarpuuyHoro cunreza J[HK.
Ctpoenune xpomMocoM. XpOMOCOMHBIN HabOp — KapuOTHUM. J[UTUIOMAHBIN U raruiouIHBINA
XpoMocoMHbIe Habopbl. Xpomatubl. [luTonornueckue OCHOBBI PAa3MHOXKEHHUS U
WHIUBUIYAIBHOTO PAa3BUTHS OPraHU3MOB.

Henenne kinerku — wmuto3. Cragum muto3za. Ilpomeccel, mpoUCXOAsIIMEe Ha Pa3HBIX
CTaJusIX MUTO3a. BHOJIIOrMYecKnii CMBICT MUTO3a

@®opMbl  pa3MHOXKEHHMsSI OpraHM3MOB: Oecroioe u monoBoe. Buuel  Gecmonoro
pa3MHOXXEHHA:  JIeJIEHME  HaJBOE, IOYKOBAaHME OJHO- M  MHOIOKJIETOYHBIX,
criopooOpa3oBaHHe, BEreTaTHUBHOE pa3MHOXKEHHE. VICKyccTBEHHOE  KIOHMPOBAHUE
OpPraHU3MOB, €r0 3HaYEHHE [T CETeKIIUN

ITonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOI0ro.

Meiio3. Cragun Mmeniosa. Ilponeccsl, nmpoucxoasmme Ha cragusx menosa. IloBenenue
XpoMmocoM B Melo3e. KpoccnHrosep. buonornueckuii cMbIC U 3HaUEHUE MEH03a

5.4

I'ameTorenes — npouecc 00pa3oBaHMs MOJOBBIX KIETOK y *KHBOTHBIX. [10JI0BBIE JK€NE3BI:
CEMCHHUKU U SHUYHUKHU. O6pazoBaHHe U Pa3BUTHUEC IIOJIOBBIX KIIETOK — TaMET
(ciepmato3oun, siflekieTka) — crepmaroreHe3 M ooreHe3d. OCOOEHHOCTH CTpPOEHUS
ANLIEKJIETOK U criepmaTo3ouaoB. Omnogorsopenue. Ilaprenorenes

5.5

NunuBuayanpbHOE€ pa3BUTHE (OHTOTEHE3). ODMOpHOHAIBHOE pa3BUTHE (SMOpHOTEHE3).




Otansl SMOPHOHAIFHOTO Pa3BUTHI Y TO3BOHOYHBIX )KUBOTHBIX: JPOOJICHUE, TaCTPyIsAIus,
opranorenes. [locTamOpuoHanpHOE pa3BUTHE. THUMBI MOCTIMOPHOHATBHOTO PAa3BUTHSL:
npsiMoe, HenmpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPTraHU3MOB; (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pazButue pacrenuii. OHTOTE€HE3 IBETKOBOTO PACTCHHUS: CTPOCHUE CEMEHH, CTaIU
pa3BUTHS

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

6.2

[Ipeamer m 3apmaum reHeTuku. VMcropusi pa3BuTusl TeHETUKH. Bxiag poccuiickux u
3apyO0eKHBIX YYEHBIX B PAa3BUTHUE TEHETHUKUA. METONbI T€HETHKH (THOPUIOIOTUICCKHMA,
LUTOTCHETHYECKUHN, MOJICKYJIAPHO-TeHETUUeCKHil). OCHOBHBIE TEHETHMUYECKHE MOHSTHSI.
['eHeTnueckas cMMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPELIMBAHUI

3aKOHOMEPHOCTH  HACJCJOBaHWsA  NPH3HAKOB, YCTaHOBICHHBIE I.  MeHuenem.
MOHOTHOPHIHOE CKpEINMBaHKWE. 3aKOH €IMHOO00pa3vs TMOPHJIOB IMEPBOrO IMOKOJICHHS.
[TpaBmwiio HOMUHUPOBaHUsS. 3aKOH PaCIIEIUICHHs MPU3HAKOB. [ MIOTE3a YHCTOTHI TaMerT.
[TostHOE M HEMOJIHOE TOMHUHHPOBAHHE.

JluruOpugHoe  CKpelmmMBaHHWE. 3aKOH  HE3aBHCHMOTO  HACIECIOBaHUS  IPHU3HAKOB.
[luToreHeTMYeCKHE  OCHOBBI ~ JUTHOPUIAHOTO  CKpEHIMBaHHS.  AHAIM3UPYOIIEe
CKpeuiBaHue. VCcroib30BaHWE AaHAIM3UPYIOIMIETO CKPEIIUBAHUS JUIS  ONPEICIICHUS
FEeHOTHIIa 0COOHU

6.3

CuenneHHoe HacinenoBaHue npusHakoB. PaGora T. Moprana no cremieHHOMY
HaclleIoBaHUIO TeHOB. HapymieHue crenieHus IeHOB B pe3ylbTaTe KpPOCCHHIOBEPA.
XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTuuecKre KapThl.

I'enetnka nona. XpoMOCOMHOE OINpesieieHne moja. AyTOCOMbI U MOJIOBBIE XPOMOCOMBI.
I'omorameTHble U reTeporamMeTHble Oprann3Mbl. HacnenoBanue npu3HakoB, CLHEIUIEHHBIX C
10JIOM

6.4

N3menunBOCTh. BHIbI ”3MEHUNBOCTH: HEHACIIEICTBEHHAS M HACJIeICTBEHHas. Posb cpeibl
B HEHACJIEACTBEHHON U3MEHYHUBOCTH. XapakTepucTruKa MO (PUKAITIOHHOM
M3MEHYMBOCTHU. BapuanmoHHbIN psag U BapuallMOHHas KpuBas. HopMa peaknuu npusHaka.
KonnuecTBeHHBIE M KayeCTBEHHbIE NPU3HAKM M HMX HopMma peakuuu. CBoiicTBa
MOJU(UKAITIOHHON H3MEHYMBOCTH

6.5

HacnencrBeHunas, ujid reHOTUIUYECKasA, U3MEHYMBOCTL. KoMOMHATHBHAA M3MEHYHUBOCTD.
Meii03 u MOJNIOBOI mMpollecc — OCHOBA KOMOMHATHMBHOW W3MEHYMBOCTU. MyTalmoHHAs
M3MEHUYUBOCTh. Knaccudukaius MyTauii: reHHble XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1
NpUYMHB  MyTauuid. MyTareHHsie (GakTopbl. 3aKOH TOMOJIOTMUECKHUX PSIOB B
HaclneacTBeHHo# n3MeHnunBoctu H.M. BaBuioBa

6.6

I'eneruka wenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TEHETHUKH 4YEJIOBEKa:
TeHEaTOTUYECKHI, OJIM3HENOBBIM, ITUTOTCHETUYECKUN, OMOXUMHUYECKHMA, MOJEKYISIpPHO-
reHeTudyeckuid. COBpeMEHHOE ONpeJIeJIeHUE TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMpOBaHWEe, B TOM uucie ¢ nomowbo [I[[P-ananu3za. HacnencrBenusie
3a001eBaHUs YyeJIoBeKa: TeHHEBIC 0oJe3HH, 0ose3HU C HacCJICJICTBEHHOM
MIPEIPacIOIOKEHHOCTRI0, XpOMOCOMHBIE Oone3Hu. ComaThueckue W TeHEepaTHUBHBIC
MyTaruu. [IpuHIUIB 3M10pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPMITAKTUKHA U JICUCHHUS
TEHETHYECKUX  OoJie3HeW. MenuKo-reHeTHYeCKoe  KOHCYJIbTHPOBAHHE. 3HAUCHUE
MEIUIIMHCKOM TEeHETWKH B TPEIOTBPAIICHUH M JICUEHWHW TEHETHYECKUX 3a00JIeBaHUI
YJeJIOBEKa

7.1

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexuus Kak Hayka U IpoLecc. 3apoXkACHUE CeNeKIUU U nomectukanus. Yuenue H.U.




BaBuioBa o neHTpax NMPOMCXOXKICHHUS U MHOT000pa3us KyJAbTYPHBIX pacTeHHHd. LleHTphI
IIPOUCXOXACHUS JOMAIIHUX KUBOTHBIX. COopT, IOpoJa, IITaMM

7.2

CoBpeMeHHbBIE METOABI CeNeKIMH. MacCOBbI U MHAMBUAYAIbHBI OTOOPHI B CENEKITMH
pacTeHUd u KUBOTHBIX. OIlEHKa 53KCTephepa. BIM3KOPOACTBEHHOE CKpEIIMBAHUE —
uHOpuauHT. Yucras aunus. CKpeulBaHue YUCTBHIX JHHUN. ['ereposuc, wimu rudpumHas
cwia. HepoactBenHoe ckpemuBanue — ayrOpuamar. OtnanéHHas rudpuam3anus u eé
ycnexu. CKyCCTBEHHBIM MYTAareHe3 M MOJYyYEeHHUE MOJIMIUIOUIOB. [JOCTHKEHHUS CENEeKINU
pacTeHui, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonorust kak oTrpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3/1aHUs
pexombunanTHOU JIHK u TpancrenHsix oprann3moB. Kierounas umxenepus. Kiuerounsie
KYJbTYPBI. MUKpOKIIOHAIBHOE pa3MHOKEHUE pacTeHui. Kionuposanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX ~ OPraHHU3MOB.  OKOJOTMYECKHE U
sTryeckue mpobdiaemsl. 'MO — reneTnyecku MOIU(PUIUPOBAHHBIE OPTaHU3MbI

11 KITACC

Kox

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

1

11

DBOJOLMOHHAS OUOJIOT U

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBujerenbcTBa ABOJIONUH. [lal€OHTONIOTHYECKHE: MOCICIOBATEIBHOCTD  IOSBICHUS
BUJIOB B TMAJICOHTOJIOTUYECKOW JIETOMHMCH, TepexoaHbie (opMmbl. buoreorpaduueckue:
CXOACTBO M paznuuue ¢ayH u (IoOp MATEPUKOB M OCTPOBOB. IMOPHOIOTHYCCKHE:
CXO0ACTBA MW pasjinyud 3M6pI/IOHOB Pa3sHbIX BHUAOB IIO3BOHOYHLIX. CpaBHI/ITCJII)HO-
AHATOMUYCCKHE: TOMOJIOTHUYHBIC, AaHAJIOIMYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBI.
MounekynsipHO-OMOXUMHUYIECKHUE: CXOACTBO MEXAaHHU3MOB HACJICJCTBEHHOCTH W OCHOBHBIX
MeTabOTMYECKUX MTYTEeH Y BCEX OpraHU3MOB

1.2

OpomonuonHas teopust Y. Jlapeuna. Ilpeanochuiku BO3HUKHOBEHHUS JapBHHHU3MA.
JIBUoKyIMe Ccuiibl SBONIONUM BUAOB 10 JlapBHUHY (M30BITOYHOE pa3MHOKEHUE IIpH
OTPaHUYEHHOCTU PECYPCOB, HEONpPEAeNEHHAas U3MEHUYUBOCTh, OOpPHOA 3a CyIIECTBOBaHHUE,
€CTECTBEHHBIN 0TOOD)

1.3

14

Cunrernueckast Teopus sBontonnu (CTD) u ocHOBHBIE €€ MmonoxkeHusl. MUKPOIBOIIOIHS.
[Tonynsmus Kak eIMHAIIA BUIA U SBOJIOLUN

JBrxyue cuiibl ((pakTophl) BONIOLMU BHJOB B MpHUpoJe. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHAsA M3MEHUYMBOCTH. llomynsinMoHHbIE BOJMHBI U Jpel¢d reHo. Wzomauus u
murpanusa. EcTtecTBeHHBIE 0TOOp — HampaBistonmii  ¢gakrop 3Boironuu. DopMel
€CTECTBEHHOI'0 0TOOpA.

[Iprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ynbTatr 3Boytonuu. [Ipumepsl npucnocoOaeHmi
y opranu3MoB. ApoMop(}03bl U UANO0ATANITAIIAH.

Bun u Bugoo6pazoBanue. Kpurepun Buma. OcHOBHbE (GOpPMBI BHI000pa30BaHMUS:
reorpauyeckoe, IK0JI0rnuecKoe

1.5

MaxkposBomrorusi. @opmbl dBoNONMK: (PUIIETUYECKAs, TUBEPTeHTHAsl, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh 3BOTIOIMHI

Bo3HukHOBEHHE U Pa3BUTHC ) KU3HU HA 3emite

2.1

JloHay4yHble MPEACTABICHUS O 3apOKJICHHUH XW3HHU. HaydHble rumnore3sl BOZHUKHOBEHUS
XKU3HM Ha  3emsie:  aOuoreHe3 W MaHCHepMHs.  XUMHUYECKass  SBOJIOIMS.
DKCIepUMEHTAIbHOE TMOJATBEPXKJIEHUE XUMHYECKOM »sBomonuu. HauanbHble 3Tamsl
O6uonornyeckoit spomonuu. I'mnoreza PHK-mmupa. [lepBble KI€TKM W MX HBOJIOLHSL.
@opMHUpPOBaHNE OCHOBHBIX I'PYIIII KUBBIX OPraHU3MOB




2.2

2.3

PasButne xu3Hum Ha 3emse 1o 3paM M nepuopaMm. Karapxeill. Apxeiickag U
npoTepo3oickas 3pbl. [laneo3oiickas spa u €€ mepuoAbl: KeMOPUICKHMA, OpJOBUKCKHIA,
CUJTypPUIICKUH, JEBOHCKHWA, KaMEHHOYrOJIbHBIM, TepMcKuid. Me3o3oiickas 3pa u €€
MEPUO/IbI: TPUACOBBIN, FOPCKU, MEIIOBOM.

Kaiinozoiickass spa W e€ mNepuojbl: NaJICOTCHOBBIM, HEOI€HOBBIM, AHTPOIOTCHOBBIMN.
XapakTepucTuka KJIMMara U IeoJIOrM4ecKuX mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUN
pPacTUTENILHOTO U KUBOTHOTO MUpPa. ApoMop(ho3bl y pacTeHHid U KUBOTHBIX. [losiBeHue,
pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

Cucrema OpraHM4ecKoOro Mupa Kak oTpa)keHue 3BoJoUUU. OCHOBHBIE CHCTEMaTHYECKHE
IpyMIbl OPraHU3MOB

2.4

2.5

OBoNIOIMs  yeloBeKa. AHTpPONOJOrMs Kak Hayka. Pa3BuTue npeiacTaBlIeHUN O
IIPOUCXOXACHUN 4YesloBeKa. Metoasl u3ydeHus aHTpornoreHesza. CxoJcTBa M pa3inyMs
YesioBeKa U KUBOTHBIX. CUCTEMAaTUUYECKOE MOJI0KEHHE YEeJIOBEKA.

JBmwxymue cuibl  (pakTopbl) aHTpomoreHe3a. HacneiacTBeHHass HW3MEHUHMBOCTh H
€CTeCTBeHHbIN 0TOOp. OOIIecTBeHHBbI 00pa3 KH3HU, HM3TOTOBIECHUE OPYAHWH TpyZa,
MBIIIJICHHUE, PeUb

OcCHOBHBIE CTaJMM W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONMHUTEKH, YETOBEK YyMENbIi,
UYenosek mnpsmoxoasauui, YenoBek Heanaepraibckuii, YemoBek paszymubiil. Haxonku
HCKOMAEMbIX OCTaHKOB, BpeMsl CYIIECTBOBAaHMs, OONACTh pacCHpOCTpaHEHUs, O0BEM
TOJIOBHOT'O M0O3ra, 00pa3 >KU3HH, OPYAUS

2.6

UYenoseueckne pacel. OCHOBHBIE OOJIBIIME pPACHl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas (PKBaTOpUalbHAasl), MOHIOJIOMAHAsA (a3MaTCKO-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEACTaBUTEICH YEIOBEYECKUX pac K YCJIOBUSAM CYIECTBOBAHHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

3.1

3.2

OpranusMbl 1 OKpyKarolias cpeaa

OKojorusi Kak Hayka. 3aJadyd M pPa3fenabl IKOJOTMH. MeToabl 3KOJOTMYECKUX
UCClIeIOBaHUM. DKoJornyeckoe MupoBo33peHue. Cpenbl OOMTaHUSI OPraHU3MOB: BOJHAs,
HAa3eMHO-BO3AYIIHAs, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAs

Okonornyeckue Qaxtopbl. Knaccupukanus sKkonorudyeckux (akTopoB: aOHOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOTreHHbIE. JlelicTBUE SKOIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBbI

3.3

AbGuotnueckue  (GakTopbl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEPHOIU3M.
[IpucnocoOnenust opraHu3MoB K JAEWCTBUIO abuoTHUeckux (akTopoB. buonornueckue
PUTMBI

3.4

3.5

buortnueckne  Qaxktopbl. Bunmel OMOTHYECKMX  B3aMMOJIECHCTBHMNA:  KOHKYpPEHIIMS,
XHUIIHAYECTBO, MapasuTUsM, MyTYyaJlu3M, KOMMEHCAJIU3M (HaxeOHMYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIN3M, HEUTpaau3M. 3HadyeHUE OMOTHYECKUX B3aWMOJCHCTBUM
JUIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX

OKOJIOTUYECKHE XapaKTEPUCTUKH Nonyasiunud. (OCHOBHBIE II0Ka3aTead MOIYJIALHMU:
YUCJIEHHOCTbh, IUIOTHOCTh, POXIA€MOCTh, CMEPTHOCTb, IPHUPOCT, Murpanus. JluHamumka
YUCJIICHHOCTH MONYJIALMY U €€ perysuus

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMBI

4.1

4.2

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl  OuoLleHO3a:  BHUJOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nmuuieBasi). Buab-nomuHantel. CBs3u B OHOLIEHO3€

Okonornyeckue cuctembl (9kocuctemsbl). IlonstHe 00 »KocucTeMe M OMOTrEeOlEHO3e.
OYHKIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopot BemiecTB u MOTOK PHEPTUU B dKOcHucTeMe. Tpoduueckue (MUIEBbIE) YPOBHU
skocuctembl. [Tumesbie menmn u cetn. OCHOBHBIE TMOKa3aTeIM AKOCHCTEMBI: OMoMacca,




IPOAYKIUS. DKOJIOTUYECKHE MUPAMUIBL: TPOAYKIMH, YUCIEHHOCTH, Onomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNs, pa3BuTue. CyKueccus

4.3

[IpupogHbie HSKOCHUCTEMBI. IJKOCHUCTEMBI O3€p M PEK. DKOCUCTEMa XBOWHOTO WIIU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOTIOTEHHBIE HKOCHCTEMBI. ATPO3KOCUCTEMBI. YpOo3kocucteMsl. buonorndeckoe u
XO03SICTBEHHOE 3HAUYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop yctodWduBocTH dKocucTeM. CoxpaHeHHe OMOJIOrHMYECKOTro
pa3HooOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Oumoctepe. ['panursl, coctaB U CTpyKTypa OHOCHEpHI.
XKusoe BemiectBo U ero ¢pyHkuuu. Oco6eHHOCTH OHOChEphl KaK rI100aTbHON IKOCUCTEMBI.
Jlunamudeckoe paBHOBecHe M oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOTCOXMMHUYECKHE IHMKJIBI JJIEMEHTOB (yriaepoaa, a3ora). 30HAIbHOCTH OHWOChEpEHL.
OcHOBHBIE OMOMBI CYIIIN

4.5

UYenosedecTBo B Onocdepe 3emi. AHTPOIIOTeHHBIE H3MeHeHUs B Onocdepe. [mobdanpHbIE
9KOJIOTUYECKUE MPOOIIEMBI.

OcHOBa palMOHAILHOIO YIPABICHUS MPUPOJHBIMA PECYypcaMd M HMX HCIIOJb30BaHHE.
JlocTikeHust OMOJIOTHH ¥ OXpaHa MPHUPOIBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
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