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[Tpu pa3paboTke MpOrpaMMbl MO OUOJIOTHUU TEOPETUYECKYIO OCHOBY JUISl OMpEeNieHUs
MOJIX0/0B K (DOPMHUPOBAHMIO COAEp)KaHUS ydeOHoro mnpenmera «buomorus» cocTaBuiIu:
koHentyanbHble mojoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, coaepKaHus,
pe3yabTaToB O0y4YeHHs W TPeOOBaHMW K YPOBHIO IMOATOTOBKH BBHITYCKHHKOB, IOJIOKEHHS 00
o0IMX LEeNsIX M MPUHIUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHEro
obmrero obpazoBanus B Poccuiickoit denepanuu, a Takxe MOJI0KEHUS O crienuduke OMOI0rnu,
e 3HAUYCHUU B TO3HAHUM KUBOW MPHUPOABI U 00ECIEYEHHM CYIIECTBOBAHUS 4YEJIOBEUECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM ITOJIOKEHUSM, ONPEACTICHB OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu JaéT MpecTaBiIeHrue O LEesAX, 00 001el cTpareruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYYaIOIIUXCS CpeacTBaMu ydeOHoro mnpeamera «buomorusy,
onpezenseT o00sg3aTeNbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpYy, paclpelelieHue 10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO MOCIIeOBAaTeNbHOCTh M3yYeHHUs y4eOHOro Marepualna C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBs3€H, JIOTUKKM 00pa30BaTebHOTO TpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIXCs.

B nporpamme 1o OHONOTMM TakKe YYHTHIBAIOTCS TPEOOBaHUSA K IUIAHUPYSMbBIM
JUYHOCTHBIM, METalpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHus B (OPMUPOBAHUU
OCHOBHBIX BHJOB yu4e€OHO-TIO3HABATEIBHOMN JEATEILHOCTH/y4eOHBIX NEUCTBUN O00yUYaIOIIUXCS 110
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMs.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPHUHIIMII
MPEeMCTBEHHOCTH B UW3Y4YeHHH Ouosioruu, Omarojgapss 4eMy B HeW MpocMaTpuBaeTCs
HAIpPaBJIEHHOCTh Ha PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMUPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupogHoit cpene. IlosToMy Hapsay ¢ H3ydyeHHEM OOLIEOMOIOTHYECKUX TEOPHid, a TaKxke
3HAHWUU O CTPOCHHHM JKUBBIX CHCTEM Pa3HOTO PaHTa M CYNTHOCTH OCHOBHBIX IMPOTEKAIOIINX B HUX
MPOIIECCOB B MporpaMMe MO OWOJOTMM YAENEHO BHUMAaHHE HCIIONIH30BAHUIO MONYyYEHHBIX
3HAHWU B TIOBCEHEBHOW JKU3HHM JIJISl PEIICHUS TTPUKIIATHBIX 33]1a4, B TOM YHUCIIE: MPOPUITAKTHKN
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU 11€J1eCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOIl cpene,
aHaIM3a BIMSIHUS XO3SHCTBEHHOM [EATENHHOCTH YEJIOBEKAa HAa COCTOSHHE TPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIATHONW HAIMpPaBIEHHOCTH Y4eOHOTO
npenmMera «bHOIOTHS MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTIEUeHUS YCIOBHM I PEUICHUS
OJIHOI M3 aKTyallbHbIX 33/1a4 MIKOJBLHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpenoaaraet
dbopMupoBaHHE Y OOYYAIOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
obecrieunBaeT (HOpPMHUPOBAHHE y OOYJAIONIUXCS TMPEACTABICHUN O HAayYHOW KapTHHE MHpa,




pacupsieT 1 00001aeT 3HaHUs O )KMBOH NpUpoje, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHM3alMil U OHBOJIOLMU, CO3MaéT YCIOBUA [UIA: IO3HAHUS 3aKOHOB JKUBOHM IMPUPOIDI,
dbopMupoBaHus (YHKIIMOHATHHOW TPAaMOTHOCTH, HABBIKOB 3JJ0POBOIO M 0O€30mMacHOro oOpasa
YKU3HHU, SKOJIOTUYECKOTO MBIIIJICHHS, IIEHHOCTHOTO OTHOIICHHUS K KUBOI MPUPOJE U YETIOBEKY.

Bonpiioe 3HaueHwe OWONOTHS WMEET TAaKXKe JJs PEIIeHUS BOCIUTATENBHBIX U
pa3BUBAIOIIMX 33/1a4 CpeHEro oluiero oopazoBanus, colyanuzanuu odyyaronmxces. M3yuenue
Ounonoruun obecrieynBaet yCIIOBUS JUISL (dhopMupoBaHHUS MHTEJUICKTYaJIbHbIX,
KOMMYHHKAIIMOHHBIX U HH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpbI, CIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0JI0KEHUS O MTPeIHA3HAYCHUH Y4eOHOTO
npeamera «bUONOTHS» COCTaBUIM OCHOBY Ui OIpEIeNieHHs] MOJIXOAOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOTIO B IPOrpaMMe Mo OMOJIOTHH.

Ot60p conepxkanusi yueOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM O0YYarOIIUecs TOJKHBI
OCBOMTH 3HAHUS M YMEHUS, 3HAUMMbIC i1 (OPMHUPOBAHUS OOIIEH KYJIbTYPHI, ONPEIACIISIONINE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKaIOLeH MNpUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HHU W MPAKTHUUECKOU aesTenbHOCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUM
3aHUMAIOT D3JEMEHTBl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMUpOBaHUS
IPEJCTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONIMX I'YMaHU3AlUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEp)KaHUS Y4yeOHOro Marepuajga B IporpamMme Mo OuoJIoTUU
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W 3BOJIOLMU. B COOTBETCTBMH C 3THM B
CTpYKType y4deOHOoro mpeamera «buonorus» BbIIEICHBI CIEAYIONUE COAEpKATEIbHbIC JIMHUU:
«buonorus kak Hayka. MeTo/bl Hay4HOro no3HaHus», «Kierka kak Onosoruyeckas CUCTEMay,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIONUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH Y.

Ilenp u3ydyenus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIaJICHUE
00yJaronMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIIEHUU OOBEKTOB >KMBOU MPUPOJIBI M PEIICHHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

JlocTrkeHne 1enu u3ydeHus ydeOHoro mpenamera «buomorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTEe3axX, MpaBWJIaX, CIYXKallUX OCHOBOM isl (opMHUpOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KAapTUHE MHUpa, O METOJaX HAy4yHOTO MO3HAHUf,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOIO YPOBHS OpraHU3allvy,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOMMXCSl MO3HABATEIBHBIX, MHTEIJICKTYAIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B MpoIlecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPTraHU3alINN;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBLHON TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OIEHWBATH SIBIICHUS OKPYXKAIOIIErO0 MUpa XKUBOW MPUPOJBI Ha
OCHOBaHUU 3HAHUU U OMBITA, TOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHHe y OOYyYarONIUXCs YMEHUW WJUTIOCTPUPOBATH 3HAYCHUE OWOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOT0 OTHOIIEHUS K HEW, COOI0/IEHUs] STUUECKUX HOPM MpU MPOBEACHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;



OCO3HAHHE LEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN W YMEHUI B IIOBCEIHEBHOM JKHM3HMU AJI OLEHKU
MOCNEACTBUIM CBOEH NEATENbHOCTH IO OTHOIICHUIO K OKpYXarolied cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHUN.

B cucreme cpeanero oOmiero oOpa3oBaHusi yueOHBIA npeamer «buonorusy, nydaembli
Ha 0a30BOM YpOBHE, ABIISICTCS 0053aTEIbHBIM YUSOHBIM MPEIMETOM.

Jns n3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeJHEro o01iero oopa3oBaHUsI OTBOAUTCA
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIO0rHUYecKUX HayK.

MeToap!l o3HaHUS )KUBOH PUPOAB! (HAOII0AeHNE, SKCIIEPUMEHT, ONMCAaHNEe, H3MEPEHHE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOoABI TTO3HAHUS KUBOW PUPOIBI».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTEMBbI M HX OPraHU3aIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPO/IBIL.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIA, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIMHM >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHU BOJABI M MHUHEpaIbHBIX BellecTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornyeckue karanu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otinuuss  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTalln3aTOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W TMOJNMCaxapuibl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KierouHas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/Ibl U3yUEHHSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOme nMpu3Haku KIETOK: 3aMKHYTasl HapyKHas
MeMOpana, mosnekyibl [JHK kak renernueckmii anmapar, cucteMa cuHTe3a Oerka.



Tumbl KJIETOK: JyKapHOTHUeCKass M mIpokapuoruyeckas. OCOOCHHOCTHM CTPOCHHS
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KIIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUM, MiacTuibl. lIpomcxoxaeHne MUTOXOHAPUA U IIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B  HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHe XUMAYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIE.

Tabmuel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®D», «CtpoeHne 3ykapuOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi IPOBEICHUS HAOIIOJCHUH,
MU3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopnast padora Ne 2. «M3yueHue CTpoeHUs KIETOK DPACTCHHH, >XMUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJISAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMMIIALINSA (PHEpreTUYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmeHTOoB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunte3. CBeroBas W TemMHOBas (a3bl (QorocuHTe3a. Peaknuu ¢doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KU3HHU Ha 3emiie. BiausHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYCHHE XEMOCHHTE3a JUIi JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KjeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. leHernyeckas unpopmarms u JIHK. Peanumzanus
reHeTH4YecKol mHpopManuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIUS —
matpuunblii cuaTte3 PHK. Tpancnsamus — 6unocunres 6enka. Dtanbl Tpancasanuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3€e OeKa.

Heknerounsle ¢opmbl xku3Hu — Bupychl. HMcropust otkpeitus BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX U YellOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoaedunuTa yeaoBeka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpHUIIMSA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nuTaHus», «Merabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
(GyHkunoHMpoBaHME TeHa», «CuHTe3 Oenka», «l'eHernueckuii kon», «Bupyce,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wk Bupyca CIIMJla, ©Oakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIM IMKJI KieTkd. MHrepdaza um mutos. Ilpoueccst,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIII Habop — KapuOTHIl. JIUMIOMIHBIA M TalUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomarusl. LluTonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYAIbHOIO Pa3BUTHUS
OpraHU3MOB.

lenenne xnerkn — muto3. Cramgum muto3a. [lpouecchl, MpoucXonslive Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MoB: Oecrosioe M 1ojioBoe. Bunapl  Oecrnonoro
Pa3MHOXKEHHUS: JIEJICHUE HaJlBOE€, MOYKOBAHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHHU3MOB, €0 3HAYEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu meiosza. [Iporeccsl, mpoucxomsiiue Ha cragusx Mmenosa. [loBeneHue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmer (CrepMaTo30ui,
AllIeKJIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHWE, TacTpyJIsius,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacreHuil. OHTOreHe3 IIBETKOBOTO PAaCTEHMSI: CTPOEHUE CEMEHU, CTaANH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHUE pacTeHMi», «JleneHue KIeTKu
OaxTtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHe XpoMOCOMBD», «KIETOUHBINH UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKONIUTAIOIINX U YEJI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«linexnerka Miekonuramomero», «KapuoknHe3 B KI€TKax KOpeUIKa JyKa», MAarHUTHas
Moieb-anrukanus «/lenenue knetkny», moxens JJHK, Moxens meTadazHoil XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHnas pabota Ne 3. «HabmoneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».



JlaboparopHass pabotra Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButruss reHetuku. Ponbs nuronorum u
AMOPHOJIOTUU B CTAHOBJICHUU F€HETUKU. BKI1a pocCUCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToIbl TEeHEeTUKH (TUOPUIOTIOTUYECKUIl, HUTOTeHETHUYECKUN, MOJEKYIsSIpPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPU3HAKOB, ycraHoBiIeHHble [.  MeHnnenem.
MounorubpunHoe ckpermBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkosneHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBHCHMOTO  HACICIOBaHUS  IPHU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAaHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonp3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHMS IJIs1 ONIPEICTICHUS TEHOTHUITA OCOOH.

CuenneHHoe HaciegoBaHue mpu3HakoB. PaGora T. Moprana no CHEIUIEGHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['enetuka nosa. XpoMOCOMHOE OIpEACNICHUE 10Jia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3Mbl. HacienoBaHue MNpPU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHas. Poiib cpespl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuonHssiil psg u BapuannoHHas kpuasd. Hopma peaknuu npusnaka. KonmuuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, Wiy reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u MoNOBOM mporecc — OCHOBA KOMOMHATMBHOM W3MEHUMBOCTH. MyTallMOHHas
M3MEeHUYNBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacToTa U
MPUYHHBI MyTaluidi. MyTareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTHUIIA: IOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEHOTHIUPOBaHKWE, B ToM yucie ¢ nomompio [I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YyeloBeKa: TeHHble OoNe3HH, OONE3HM ¢ HACIEICTBEHHOW MpeapacroiioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue © TeHepaTuBHbIE MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUCHUS TeHETHYECKHIX
Oose3Heil. MenuKo-rTeHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepuxos, H. B. Tumogeen-
PecoBckwnii, H. 1. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AWUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoaeiicTBie ajielbHbIX T'€HOBY, «I'eHeThuuecKkne KapThl paCTEHUM, JKMBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-akxropay, «['eHeTnka rpymnm Kpou», «MyTalMoHHAsS
U3MEHYUBOCTb.



O6opynoBanue: Monaenu-ammiukanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHpOBaHHE», «urubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu (GopmMbl KPBUIBEB H OKPACKU Tena), Tepoapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHne MoaupuKanMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30duIbl HAa TOTOBBIX
MHKpOIpenapaTax.

[TpakTrueckas padota Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U goMecTukanus. Yuenune H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpaszusi KyJdbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMeHHbIE METObI CENEKIMU. MaccoBbId U MHAUBUAYAIbHBIM OTOOpPHI B CENEKIIHMHU
pacteHuid u kUBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCHeXu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHHS
pexombunantHoit JIHK u Tpancrennbix opranuzmoB. Kierounas wumxenepusi. Knetounsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHUKEHUSI CEJIEKIMU PACTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEHHBIA y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJIOLIMOHHAS OMOJIOTHSI.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUs U €€
MecTO B OMOJIOrHH. BiMsHuE 3BOMIOLIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBuaeTEIbCTBA HBOMIONMU. IlaleOHTONOrMYECKHE: IOCIEIOBATEIBHOCTE ITOSBJICHHS
BUJIOB B MMAJICOHTOJIOTMUYECKOW JIETOINCH, Tepexoanbie popMbl. buoreorpadudeckue: cxXoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXOJCTBA M pa3IUyUsl 3MOPHUOHOB DPA3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJOTHYHbBIC, PYAUMEHTApHBIC OpTaHBI,



aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX ITyTeH y BCEX OpPraHU3MOB.

OpomtonmonHas teopus Y. J[lapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBukyiiye Cuibl HBOJMIOUMM BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE TpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuxkympe cuibl ((hakTopbl) 3BOJIONWU BHIOB B Mpupoje. MyTalMOHHBIN Mpolecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomynsiinoHHble BOJHBI U Apedd reHoB. M3onmduusa u
MUTpanus.

EctectBeHHbIil 0TOOp — HampaBistonuii gaktop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yabTaT 3Boonud. [IpuMepsl npucrnocobneHuit
y OpraHu3MoB. ApoMop( 03Bl U HINOATATITAIIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MaxkposBomonus. DopMbl SBONIONUH: (QHIIETHYECKAs, JUBEPreHTHas, KOHBEpPreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, . Mromnep, A. H. CeBepros.

Tabmunpel u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJbllin
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DPopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  oTOOp», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTanuroHHas U3MEHUYUBOCTDHY, «ApoMop(o3bI»,
«Mmunoanantanun», «OO0mmas aereHepanus», «JIBwkymue cuibsl sBodonun», «Kapra-cxema
mapuipyra mnyremectBus Y. Jlapuna», «boprba 3a cymiectBoBanue», «I[Ipucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B11000pazoBaHue», « IKOJOTUIECKOE BUI00OPA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOI0B U
CEMSH, KOJVNICKIIUA «HpI/IMepBI 3alIUTHBIX HpI/ICHOCO6J'IeHI/H71 Y )XKUBOTHBIX», MOACIIb «OcHOBHEBIE
HaIpaBJIEHUs 3BOIIONUNY, 00bEMHas MoieTb «CTpOeHHE TOJIOBHOTO MO3ra MTO3BOHOYHBIX Y.

buoreorpaduueckas kapra wmmupa, Koiekuus «DOpMbI COXpPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepexkpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3Butne Hacekomoro», «Pa3Butme mArymku», Mukpomnpenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB  OKPACKH Tella).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE KM3HU Ha 3emJie.

JloHay4HbIe TIPECTABICHUS O 3apOXKICHUU KW3HU. HaydHble THIMOTE3bl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOWOreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONMSA. AOWOTEeHHBIN CHHTE3
OpTraHHUYCCKUX BCIIICCTB u3 HCOPTraHNYCCKUX. 3KCHepI/IMCHTaHLHO€ MOATBCPIKACHUC
XUMUYECKOW 3BoJton. HavanpHbie 3Tanbl Ouonorndeckoi spomtonuu. ['unoreza PHK-mupa.
dopMupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xu3sHum Ha 3emsie mo dpam U nepuojam. Karapxeill. Apxeickas U
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHIHCKUNA, OpPJIOBUKCKHUU,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. [losBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOLMHU. OCHOBHBIE CHUCTEMATHUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus: antponorenes3a. CxoAcTBa U pa3anyus YeIoBeKa
U )KUBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopel) aHTpomorenesa. HacnencTBeHHass W3MEHUUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpyAa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YesloBeK yMembli,
YenoBek mnpsaMmoxonasmuid, YenoBek HeaHaepraibckui, YenoBek pasymublid. Haxonaku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBININME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAIbHAs), MOHTOJOWUHAs  (a3MaTCKO-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTeMbI», «Pa3BUTHE OpraHUuYecKoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeEMa OpraHudyeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHHS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIIOK
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIA U300pakeHHUs KaMEHHBIX OpyIuit
MEepPBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOJIoTHYecKas: TabauIa,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTaeckas pabota Ne 1. «3ydeHHe MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTEKLIUSX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pas3felibl AIKOJOTMH. MeToAbl 3KOJOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3AylLIHas,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukamus sKogorndeckux (PakTopoB: aOMOTHUECKHUE,
OMOTHUYECKUE U aHTPOIMOTeHHBIC. J[eliCTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBL.

AlGuotnueckue  (QaxkTophpl:  CBET, TEMIlEpaTypa, BIAXKHOCTb. DoTomepuoausm.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (haKkTOPOB. bruonornyeckne puTMel.



buotnueckne  ¢akropbl. Buapl < OMOTHYECKHMX  B3aUMOJACWCTBHIA:  KOHKYPCHIIHS,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHOTHYECKUX
B3aMMOJICHCTBUH AJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, 3. 'ekkernsb.

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUn-TyQesbkn», «Iluiessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaAHUSY.

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padorta Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. Coo01mecTBa H IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMuHanTsl. CBsi3U B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 skocucreMe UM OUOreolEHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCHUCTEMBI: OHomacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: TMPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuThe. CyKIeccHs.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II100aTbHONW 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHMYECKHE ILMKIBI 3J€MEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onoctepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHHs B onocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTy 6uochepsl. OCHOBA pallMOHATIBHOTO YIpPaBICHUs MPUPOIHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxembl: «IlumeBbie nienuy, «buoreHo3: coctaB u CTpykTypay, «IIpupomnsie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTEMAa XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs] BO3/lyXa W TPYHTOBBIX BOA», «llouBa — BaxHeiimas
cocrasisttonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopot azora B mpupoe».

O6opynoBaHue: MO/I€b-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTtBay, Koutekuumn — «buoneno3», «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuM © KOJUIGKIMHM pACTeHHUH U  KHUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 BHOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTPaMM CPeAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
PEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe€3yJbTaTOB OCBOCHMs MNpeaMera «buonorus» BbIIEIEHbI
CIICYIOIME COCTABIIAIOIINAE: OCO3HAHME OOYYAIOIIMMHUCS  POCCHHUCKON  Tpa)kIaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEICIEHUIO,
HAIMYUE MOTHBAIMM K OOY4YCHHWIO OWOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUUECKHUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTMYECKOTr0 00pa30BaHUs, HAIWYUE SKOJOTUYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHUs Tpeamera «buosiorus» AOCTUraloTCs B €IMHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTAMHM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABONOPSIKY, YEIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO, B3aUMHOIO
YBaXXEHHUsA, OEpeXHOr0  OTHOMICHHMs K  KYJbTYpHOMY  HACJIEIUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JlngHOCTHBIE PE3yJbTAaThl OCBOCHHS Y4eOHOTO mpeamMera «bruoorusy» TOKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTH OOYUaIOIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacumpeHe >KM3HEHHOTO OIbITa M OMbITa JEATEILHOCTH B IMPOIIECCE peaTu3alliil OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO O0IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHa U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOIM TBOPUYECKOH NEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOCKTOB,
pelIeHN y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOKIECHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMU U COIIHAIbHBIM
MOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:



c(hOPMUPOBAHHOCTH POCCHICKON IPaKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepen PonuHON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOli A3bIK U KyJBTYpY, IPOLLIOE U HACTOSAIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
Ouosornu, MOHUMaHUs 3HAUYCHHsI OMOJIOTMH B TIO3HAHUH 3aKOHOB NMPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CITYXEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOT0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 IOBEJCHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIE PEICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIIOYAsl 3CTETHKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MIOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMS  KYJBTYPbl 340POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO O€3011aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME MOCIEICTBUM M HEMpPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJICHUS alKoroJ,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTbH K aKTUBHOM AESITEIbHOCTH TEXHOJIOTMUYECKON U COLIMAJIbHOM HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

UHTEpEC K pa3inyHbIM chepam mpodeccuoHanbHOM AeITeIbHOCTH, YMEHHE COBEpILATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSIKEHUH BCEH
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3Hoe OTHOILIEHHE K MPUPOe KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: HMpUOOpETEHHE OMbITa IIAHUPOBAHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEICTBUN JUIsl OKPYXKAIOLIEH CpeIbl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTMYECKUX MPo0IeM U IMyTel UX PelIeHHUs;



CHOCOOHOCTH HCIIOJIb30BaTh MPHOOpPETaeMble TIPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUuH MpoOJsieM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOIIOACHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOLHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsTHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HQJIMYUE PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, IKOJOTHYECKOW KYJIbTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEIbHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJILTYPHOM MHPE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

[OHUMaHue cneuudUuku OMONOrMM Kak HayKd, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHAJILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEeM
MHUpe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULUHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peuarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 II100aIbHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJOTMYECKHX 3HAHWU B LIEJISAX MOBBIIMIEHUS 00Ien
KYJBTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAJIbHOU
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKpPY’KaIOIIero MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHMH, yMeHHe JeiaTb OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJs pelieHus
po6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH HAay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
MCCIIEOBATEILCKYIO ACSITENbHOCTh NHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHMM 1O OHWOJOTMM B COOTBETCTBUM C IKM3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeaMeTHbIe pe3ylbTaThl OCBOSHHS y4eOHOTO mpeamera «BHOJOTHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIC
(MeXTpeMeTHbIE) 00IICHaYYHbIC TIOHSATHS, OTPAKAIOIIHE [IETOCTHOCTh HAYYHOH KapTHHBI MHpa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITOJIB3YCMbBIX B €CTCCTBCHHBIX HAayKaX (BGH_IGCTBO, OHCPIus,
SIBJICHHE, TPOIECC, CHCTEeMa, HAaydHbId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHue, HaOII0eHUe, U3MEPEHUE, HKCIEPUMEHT U JIPYTHX), YHUBEpCAIbHbIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE



dbopMupoBaHre (PYHKIIMOHAIBHONH TPAMOTHOCTH U COIMAILHOW KOMIIETCHIIUH OO0YYaroIIuXxcs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTNHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH € CTBUSIMU:

1) 6a30Bble JJOrMYecKue AeCcTBHS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHUHTE3a, CpaBHEHMS, KiacCHU(UKAIUMU, OOOOIIEeHHS), PACKpPhIBATh CMBICT OHOJOTHUECKHX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHATUSIMU );

ONpEeNeNATh WENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTHU C IIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OWOJIOTHYECKUE MOHSITUS JJIs OOBSCHEHHS (AKTOB W SIBICHHHA KUBOMH
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIN3a UMEIONINXCSA MaTepUuaTbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIeN0BATENbCKHE € CTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaAMOCTOSITEIIEHOMY ITOMCKY METOIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIC BHJBI JCSITCILHOCTH I10 TOJIYYCHUIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX MTPOCKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3UpPOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh IMOJNYYEHHBIE B XOJE pEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLEHHBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATENBHYI0O W  MPaKTUYECKyl0  00JiacTu
KHU3HENIEATCITHHOCTH;



YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIIBUTaTh HOBBIC HUJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbI U pEUICHHs, CTaBUTh
Ipo0OJIEMBI U 3a/1a4M, JOIYCKAIOLINE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(OpMAIUM (TEeKCTe Yy4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUHNBOCTH;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa MpH padoTe C OHOJIOrHYECKOU
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJ€Th HABBIKAMU pACIO3HABaHUS M 3alMTHl WHpoOpManuu, HWHGOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOmienue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 0OCY)XKJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBAThH
CY)KICHHS] OTHOCUTEJIbHO BBIMOJHEHMsI Mpe/ylaraeMoi 3aJayd, YYWUThIBaTh HHTEPEChl U
COTJIACOBAHHOCTH MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrno3HaBaTh HeBepOasibHbIE cpencTBa OOLIEHUS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PJIUKTHBIX CUTYAllUid, YMETh CMATYaTh KOH(MIUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3NUYHBIMU CrOcO0aMU OOIIEHUS M B3aHMMOJCHCTBUS, MOHUMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeJbHOCTD:

MOHUMATh M UCHOJh30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYATbHONW pabOTHI IpU
peleHny OMOI0rHYecKoi MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYNIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4lIeHa KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTH M KOOPJIMHUPOBATH
JEUCTBUS MO €€ JOCTMXKEHMIO: COCTaBIIATh IJIaH JACWCTBUM, pacHpefesaTh poJId C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OICHUBATh UACH C TMO3WUIMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETUYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBgi1aieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

1) camoopranmu3anus:



UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M UX pEUIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
NEUCTBUAX M IMOCTYNKaxX IO OTHOIIEHHIO K KHMBOM HPUPOAE, CBOEMY 3I0POBBIO U 3]I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS MPOOIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIIOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJICTh HaBbIKAMU [103HABATEIbHON peduieKCHU KaK OCO3HAaHUS COBEpIIAEMBbIX JeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€E PE3yNbTaTOB JAEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIMINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpammbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue A yueOHoro npeamera «buosnorus» HaydHble 3HaHHUS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHMIO, HMHTEPHpPETAllMd U NpeoOpa3oBaHUI0 3HAHHM, BHJbI
JeSITeBHOCTH 10 MOJYYEeHHIO HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKKe B pEaJbHBIX >KU3HEHHBIX CHUTYyalUsX, CBA3aHHBIX C Ouosoruei. B
nporpaMMe IpeaAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI M0 roJaM 00yUeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUS yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKATh:

c(OpMUPOBAHHOCTh 3HAHUII O MECT€ W POJM OMOJIOTHH B CHUCTEME HAyYHOTO 3HaHUSA
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOIMUECKUX TEPMHUHOB U MOHATUN: )KU3Hb, KIETKA,
opranusM, Merabonu3M (0OMEH BEIIECTB M  MpEBpalleHHe DHEPruu), TOMeocTa3’
(camoperynsauusi), ypOBHEBas  OpraHu3alMs KHUBBIX CHCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoaykuust), HacJlIe€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OHOJOIMYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHasl JI0TMa MOJEKyJsipHoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTYpHbIX pacteHuit H. 1.
BaBuosa), onpenensars rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIEHUH, OpraHu3alys M I[POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBIBICHHE 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHM U 3aKOHOB, YMEHME JI€JIaTh BEIBO/BI HA OCHOBAHUU IIOJYYCHHBIX PE3yJIbTaTOB;

YMEHME BBIIEIATH CYHICCTBCHHBIC IIPU3HAKA BHPYCOB, KJIETOK IPOKAapHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BEIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUIYAIBHOIO Pa3BUTH
opranu3ma (OHTOTEHE3);

yYMEHHE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LIE€JIbI0 00ecTeueHus
0€30MaCHOCTH CBOEr0 3J0pOBbS M 370POBbSl OKPYKAIOLIUX JIIOJCH, COOJIONEHUS HOPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHON cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME pellaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKpPEIIMBAHUS
JUIS TIpEICKa3aHMsI HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUue paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb M HHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHM;

YMEHHUE CO3/aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh CO/IEpKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHM: BUJI, TOMYJISIINS,
reHO(OH[, HBOJIOLMS, JBIXKYIIME CHIbl ((DaKTOphl) HSBOMIONMH, IPHCIIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, »JKOJOrMueckue (HaKToOpbl, HSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIENH MUTaH!s, SKOJornyeckas nupaMmuaa, ouoreoueHos, onocgepa;

yMEHHME Wu3/araTb Ouosornueckue Teopuu (dBomtonuoHHas Tteopus Y. JlapsBuna,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiieBoro cxoactea K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHajckoro), onpeaensTh rpaHUIbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

YMEHUE BIa/eTh METOJaMM HAy4HOTO NMO3HAHUSA B OMOJIOTMU: HAOJIOJECHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJYUYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
HOMYJSALUM, NPOAYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOIMYECKUX (aKTOPOB Ha
OpraHHU3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHMU B 3KOCUCTEMAX, aHTPOIOTE€HHBIX U3MEHEHUN
B 3KOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YEHHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, U1l IPUHATHSA MPAKTUYECKUX PEHICHUH B MOBCEIHEBHON )KU3HHU C LENBI0 00eCTIeueHHs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOIMUYECKHE 3a/laud, COCTABIIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LENH MUTaHus:);

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUue paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHMBAaTh M WHTEPHPETUPOBATh HH(OpMALUIO OHOIOTMYECKOTrO
COJIEp’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBoW HMHGOpMalMU, Hay4yHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJIOOAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOILEHHUs, 00001as
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
K
Ne HaumeHoBaHue pa3iesioB U TeM OMEECTBO anCCOB 0 dueKkTpoHHbIe (LM (POBbLIE)
n/n NpOrpamMmbl Bcero p;);OTTp;;‘m’H“e p;’ 62:)1;Tbl;meume o0pa3oBaTejibHbIE PeCypPChl
1 buosnorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbIEe CHCTEMBI M IX OpraHu3aIus 1 https://m.edso00.ru/5ST7SVKFTX
3 XUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 Ku3Henesa TeIbHOCTh KIICTKH 6 https://m.edsoo.ru/MEETZ2D71
5 PasMHOMEHHE U HHMBHYATEHOE 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
6 HaC1enCTBEHHOCTE  H3MEHHBOCTE 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpPTraHU3MOB
7 Cenexui OpraHu3MoB. OCHOBHI 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PezepBHOE Bpemst 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[NPOTPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuyecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/n MPOrpaMMbl Bcero :f;’;;l::;‘ﬂbm’le LI;)ﬁi:)l;’l:;l‘lGCKl/le o0pa3oBaTebHbIE PeCypChl
1 DBONIOIIMOHHAST OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BOSHIKHOBEHHE I pasBHTHE HKI3HH 9 0.5 https://m.edsoo.ru/OFLS81YBS5
Ha 3emuie
3 Opranu3Mel ¥ OKpyKarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
4 Coobmectsa 1 SkoOrHTICCKHE 9 https://m.edsoo.rt/ WXWAVSS56F
CHCTEMBI
5 PezepBHOE Bpemst 2 https://m.edsoo.ru/T3R3IFWNOQN
OBUIEE KOJIMYECTBO YACOB I10 34 0 25

[NPOT'PAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 00pa3oBaHus

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa M HAyYHOTO MUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHOM TPAMOTHOCTH YeNOBEKa JUIsl peIleHUs
YKU3HEHHBIX 33124

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHATHI: KHU3Hb, KIIETKA, OpraHuimM; MeTabonu3m (0OMEeH BEIlIeCTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),
HAaCJEACTBEHHOCTh, K3MEHUYNBOCTD, POCT U PA3BUTUE

YMmeHue uznaratb OMOJIOrHYECKHe TEOPUH (KJIETOYHAasl, XpOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.11. BaBunosa) u
ydeHHsl (0 LIEHTpPax MHOrooOpas3us MU IMPOUCXOXKACHUS KyJIbTYpPHBIX
pactenuii H.M. BaBuiosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BIajeTh METOJaMU HAYYHOTO TO3HAHHUS B OHOJIOTHUU
(HaOmro/IeHHe W OIKMCAHUE >KUBBIX CUCTEM, IPOIECCOB U SIBJICHUM;
OpraHM3alys W TMpOBeJeHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIBIDKCHWE  TUIOTE3BI;  BBIIBICHHE  3aBHCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX ITOHSATHH, TEOPUH W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJTYYEHHBIX PE3YJIbTATOB)

YMeHue BBIJENATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KIIETOK
MIpOKapuoOT M OYKApUOT, OJHOKJICTOYHBIX HW  MHOTOKJICTOYHBIX
OpPraHU3MOB;  OCOOCHHOCTH  IIPOLIECCOB  OOMEHa  BEIIECTB U
MpeBpalleHusi dHEPruu B KJEeTKe, (POTOCHMHTE3a, IIACTUYECKOTO |
SHEpreTM4eckoro  oOMeHa,  XEMOCHHTE€3a, MHUTO3a,  MeHlo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, UHAUBUAYAJIbHOT'O Pa3sBUTHUA
opraHusMa (OHTOTeHe3)

YMeHue TpUMEHSTh TONy4YeHHBbIE 3HaHWS g OOBSICHEHUS
OMOJOrMYECKHUX TMPOLIECCOB U SBJICHUM, A MPUHATHS MPAKTHYECKUX
peleHHii B MOBCETHEBHOMN KM3HM B LIEJSIX o0ecrieyeHns 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIIOIEHUSI HOPM
IPaMOTHOIO  TIOBEJIEHUS B  OKPYKAIOUIEH INPUPOAHON  Ccpenc;
ITOHUMAaHHE HE00X0IUMOCTH WCIIOJIb30BaHUsA JIOCTH>KEHU I
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Ui PalMOHAIBHOTO
MIPUPOIONOIB30BaAHUS

YMeHue pemiath 3J€MEHTapHblE T'€HETUYECKHE 3aJayd Ha MOHO- U
TUTUOPHUIIHOE CKpEeIIMBaHUE, CIEIUICHHOE HACleJJOBAHHUE; COCTABIATH
CXeMbl ~ MOHOTHOPHMJIHOTO  CKpCIMBaHUS Il TPEJCKa3aHus




HaCJIeIOBaHUs MPU3HAKOB Y OPraHU3MOB

VYMeHue BBIIONHATH JIAOOpAaTOpHBIE W MNpPAaKTHYECKHE paboTHl,
coOmonate mnpaBuiaa npu pabore c ydyeOHBIM UM JTaOOpaTOPHBIM
obopynoBaHUEM

YMeHue KpUTHYECKH OLEHUBATh U HUHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIEP)KaHUsl, BKIIOYAIOIIYIO TICEBAOHAYYHBIC 3HAHUS
13 pa3iauyHbIX UcTOYHNKOB (CMMU, HayyHO-IONYJsSipHBIE MaTepUabl);
ATUYECKHE AaCIEeKThl COBPEMEHHBIX HCCICIOBAaHUI B OHOJIOTHH,
MEIHIMHE, OMOTEXHOJIOTHH

10

11 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

YMeHue co3aBaTh COOCTBEHHbIC MUCbMEHHBIC U YCTHBIC COOOIICHHUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIbKUX MCTOYHHKOB,
IPaMOTHO MCIIOJIb30BaTh MOHITHIHBIN amnmnapaT OHOJIOTHH

IIpoBepsiemble MpeaAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus

CdopmupoBaHHOCTh 3HAHUKH O MECTe U POJH OHOJIOTUU B CHCTEME
Hay4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruu; (PyHKIMOHATBEHON TPAaMOTHOCTH YeNOBEKa MAJSl pEIICHUS
KU3HEHHBIX 33124

YMeHHne packphlBaTh COJAEpPXKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHATHI: BUJ, MOMYJSIHSA, TeHOMOH, DBOTIONKS, IBUKYIIUE CHIIBI

(dbakTopsI) HBOJTIOIIUH, MPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BHUI000pa30BaHUE, 9KOJIOTHUECKHE (bakTopsl, HKOCHCTEMA,
MNpOAYUCHTHI, KOHCYMCHTHI, PEAYLUCHTHI, oenn IIMTaHus,

9KOJIOTHYECKasl Mpamuia, OMoreoeHos3, buocdepa

YMeHue uznaraTh OHOJIOTHYECKUE TEOpUH (3BOIIOLMOHHAsS Teopus Y.
JlapBuHa,  cHUHTeTHWYecKass TeOopus  HBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsiiieBoro cxojacrsa K.M. bapa, yepenoBanus
IJIAaBHBIX HanpasiieHUH U myteit sBomonnn A.H. CeBepuioBa, yueHus o
ouochepe B.M.  Bepuaackoro), ompenensTh  TpPaHUIBI  HX
MIPUMEHUMOCTH K >KUBBIM CHCTEMaM

YMeHune BIageTh METOJaMH HAyYHOTO TIO3HAaHUS B OHOJOTHH
(HaOmro/IeHNe W OINMCAHHUE JKUBBIX CHUCTEM, IPOIIECCOB W SBIICHUI;
OpraHM3alys W TMpOBeAeHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBIDKEHUE  THIIOTE3BI; BBISIBJICHHE ~ 3aBHCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE TOTYyYEHHBIX PE3yIbTaTOB,
WCIIOIb30BaHHBIX HAYYHBIX TIOHSTHH, TEOpPWA W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJTYYCHHBIX PE3YJIHTATOB)

YMmenune BBIJCIISITD CYILIECTBEHHBIE MPU3HAKU CTPOCHUS
OMOJIOTMYECKMX OOBEKTOB: BHUIOB, TMOMYJSIIIUN, TMPOIAYIIEHTOB,
KOHCYMEHTOB,  PEIYLICHTOB, OHMOreOIlleHO30B M DKOCHCTEM;

0COOCHHOCTH 1§0[0) 1 (S¢]60) ] HaCJIeICTBCHHOMN HN3MCHYUBOCTH,




€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHW3MOB, JIEHCTBUS DKOJOTHYECKUX (HaKTOPOB HA OpPraHU3MBI,
MepeHoca BEIIECTB U NMOTOKA SHEPTHH B 3KOCUCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMaxX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOre0OXMMHYECKUX IIMKJIOB B Onochepe

YMeHue OpUMEHSTh TOJy4YeHHbIE 3HaHUS i1 OOBSICHEHUS
OMOJIOTUYECKHX IMPOIECCOB U SBJICHHM, ISl MPUHATHS MPAKTHYCCKUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOLIMX JIIOJIEH, COOMIOIEHUS HOPM
rPaMOTHOTO TIOBEJIEHUS B  OKpYXKalolleil MpUPOAHON  cpere;
MMOHUMAaHUE HE00X0IMMOCTH HCIIOJIb30BaHUS JIOCTH>KEHHM
COBPEMEHHOM OMOJIOTHU JISl PALIMOHAIIBHOTO PUPOIOTIONH30BAHUS

10

VYMeHue pewiath 3J€MEHTapHble OMOJOrMYECKHe 3a/lauM, COCTaBIIAThH
CXEMBbI IepeHOCca BEUIECTB U SHEPTUU B 3KOcHcTeMax (e MUTAHUS)

YMeHue BBIIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKUE PadoTHI,
coOnrofarh mpaBwia Mpu paboTe C Yy4eOHBIM U J1IAOOPATOPHBIM
o0opyoBaHuEM

YMeHne KpUTHYECKH OLEHHBATH W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTMYECKOT0 CO/IepKaHMsI, BKIFOYAIOLIYIO TICEB/IOHAyYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouHNKOB (CMU, HayyHO-ONYJIsIpHBIE MaTepUalbl);
paccMaTpuBaTh rJ100aIbHbIE 9KOJIOTUYECKUE po0IeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIEHMS,

00001m1ass 6MOIOTUYECKYI0 HH(POPMAIMIO U3 HECKOJIIBKUX HCTOYHHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHITUIHBIN amnmnapaT OHOJIOTUH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC

Koxa
1

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
buosnorus kak Hayka

buonmoruss — Hayka o xuBOM mnpupoge. Pomp Ouonormu B (opMUpOBaHUU
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HAYK

1.2

MeTobl MMO3HAHUS KUBOW MPHUPOABI (HAOIIOJACHHWE, DKCIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccuukaius, MOJEIHPOBAHUE, CTAaTUCTHYECKas o0paboTka
JTAHHBIX )

JKuBble cuCTEMBI U UX OopraHu3anus

2.1

XKuspie cucrempl (OHOCHCTEMBI) KaKk MpeaMeT u3ydeHus: omomnoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

2.2

3.1

3.2

VYpoBHM OpraHuzaluu OUOCHUCTEM: MOJIEKYJIIPHO-TEHETHUUYECKUH, KIIETOUYHBIH,
OpTraHU3MEHHBIH, MOMYJSITUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUMH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKPOJIEMEHTHI,
MUKpO37eMeHThl. Boga u  muHepanbHble BemiectBa. DOyHKUMM BOIbI U
MUHEPAITBHBIX BEIIECTB B KiIeTKe. [lomnep:kanue ocMOTHYECKOTO Oananca

benku. CoctaB m crpoeHue OETKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHuMble W 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBI COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYecKHe cBoicTBa OenkoB. buonorndeckue
(GyHKIMHN OEIKOB.

depmeHTHl — Ouosoruueckue kartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas crnenupuuHoctb. Kodepmentsl. Burtamunbl. Otnnuus
(epMEeHTOB OT HEOPraHMYECKUX KaTaJlu3aTOPOB

3.3

VYrneBoabl: MoHOcaxapuabl (TIHOKO3a, pubo3a u Jae30Kcupr003a), aucaxapuibl
(caxapo3a, JaKTO3a) M TOJHMCaxapuabl (Kpaxmal, TIJIMKOTEH, IeJUII0JI03a).
buonoruueckue GyHKIUN YIIIEBOAOB.

Jiunuapl:  TpUIIMUEpUAbl,  cTepouabl,  ¢ochomunuasl.  ['mapodunsHo-
ruapodoOHele cBoiicTBa. buonornueckue ¢ynkuum nununaos. CpaBHeHUE
YTJIEBO/IOB, OCJIKOB U JIUIHMJIOB KaK MCTOYHUKOB SHEPTUU
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Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX
kuciot. Crpoenne u ¢(ynkmuu JIHK. Crtpoenne m ¢ynkmum PHK. ATO:
CTpoeHue U (QPYyHKIUU

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpHL. Metoant HU3YyUCHUS KIICTOK

3.6

Knerka kak nenoctHas sxuBas cucrema. OOmIMe MpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi memOpana, moiekynsl JJHK kak renmernueckuii ammapar, cuctema
CHHTe32a OerKa

3.7

Tumnbl KJIeTOK: dyKapuoTHUecKas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTnyeckoil  kierku. Kierounas crenka Oaktepuil.  CTpoeHue
JYKapUOTHUECKOW KJIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIBHOHN, >XKUBOTHOU H
rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHI KIIETOK — KIETOYHAs CTEHKA, TJIMKOKAIHUKC, WX
¢dbysaknuu. [Inazmarnyeckas MmemOpana, e€ cBoiicTBa U pyHkmun. [{utommazma u e
OpraHouabl. OI[HOMGM6paHHBI€ OpraHovabl KJIICTKH: SHAOIUIa3MATHYCCKasA CCTb
(OIIC), ammapar [ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:




MHUTOXOHJAPHUH, IUTACTUABL [IpOMCXOXKICHHE MHUTOXOHIPWA W TUIacTHA. Bumbl
wiactua. HememOpaHHbIE OpPraHOWBI KJIETKUA: PUOOCOMBI, KJIETOYHBIHA IICHTP,
PECHUYKH, KTI'YTHKUA. DYHKIMHM OPraHOUIOB KJIETKH. BKIIFOUeHHS

3.9
3.10

4.1

Snpo — peryastopHblii neHTp KieTkH. CTpoeHHe sapa: saepHas 000J0dYKa,
KapHOIUIa3Ma, XpPOMATHH, SJIPHIIIKO. XPOMOCOMBI

TpaHCcopT BEUIECTB B KIIETKE

KuznenesaTenbHOCTh KIETKU

OOMeH BeIecTB, WIM METa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUI OOMEH) |
IUCCUMWIIALMUS (PHEPreTHYecKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpolecca
Metabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodubid. Posb
(epMEeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUHU B KIICTKE

4.2

dorocunTe3. CBeToBas U TeMHOBas ¢Ga3bl GporocuHTe3a. Peaknuu dorocuHTE3a.
DddexktuBHOCTh (hoTOCHMHTE3a. 3HaYeHUE (POTOCHMHTE3a JJIA KM3HU Ha 3emiie.
Bnusiaue ycmoBuit cpenbl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIMICHUS €TI0
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3WPYIOIIHe OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIS
JKM3HH Ha 3eMiIe
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4.4

OHepreTndyeckuii oOMeH B KieTKe. PaciiemnsieHue BeLIeCTB, BbIIEIEHUE U
aKKyMYyJIHDOBAaHME OHHEPrUM B KIETKE. OTalbl HSHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero BuIbl. KuciopoaHOe OKHUCIEHUE, WU KJIETOYHOE
npIxanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

Peakuuu marpuunoro cuntes3a. ['enernueckas unpopmanus u JIHK. Peanusamms
TeHEeTUYeCKO MHpopMaluu B KIeTKe. ['eHeTHYeckuil KOoJ M €ro CBOMCTBA.
Tpanckpunuus — marpuunslii cuHte3 PHK. Tpancnsuust — 6uocunTe3 Oenka.
KoaupoBanue amuHokucioT. Posib pubocom B 6uocunTe3e Oenka

4.5

Hexnerounsle ¢opmbl xu3HH — BHUpychl. Mcropus otkpeitus BupycoB ([I.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHUS U JKU3HENEATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHHH, >KUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynozaedunura yenoseka (BMY) — Bo3dyaurens CII/a.
[TpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1eBaHui

PasMmuoOXeHUE U WHAUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii 1uKi, WM SKU3HEHHBIM LMK KieTku. MHTepdaza u muTO3.
[Ipouieccrl, mporekaromue B uHTepdasze. Permmkanus — peakius MaTpUYHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIA HA0Op — KapHUOTHIL.
JIUMIIONAHBIE W TalJOUJIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMAaTHUBL.
[uToslOrnyeckrue OCHOBBI PA3MHOKEHHS W HWHIUBUIAYAIbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wierkn — wmutTo3. Craaum muto3a. [Ipomeccel, mpoucxonsime Ha
pa3HbIX CTAAUSAX MUTO3a. bUOTOrHYeCKniA CMBICII MUTO3a

5.2

@dopMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buael Gecronoro
pPa3MHOXXEHHUS: JIeJIeHHEe Ha/lBOe, IIOYKOBAaHWE OJIHO- U MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHUE. HckyccTBeHHOE
KJIOHHPOBaHHE OPraHU3MOB, €r0 3HAUEHUE ISl CEJIEKLIUU
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[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOIOrO.

Meiio3. Craguu wmeiio3a. [lpouecchl, mnpoucxonadiue Ha CTaausIX MekHo3a.
[ToBenenue xpomocom B Mmero3e. KpoccuHrosep. buonoruueckuid CMbICIT H
3Ha4YCHHE MeKo3a

5.4

["ameTorenes — mporecc 00pa3oBaHMsl MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlonoBbIe




JKEJe3bl: CEMEHHUKU U SMYHUKH. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
ramer (CriepMaTo30M]], SHUIEKIIETKa) — criepMarorene3 u oorene3. OcoOeHHOCTH
CTPOCHUS SIMIEKIIETOK U criepmaro3ouioB. OmnonorBopenue. [lapreHorenes

5.5

6.1

6.2

6.3

6.4

6.5

WunuBunyansHoe — pa3BuTHe  (OHTOrEeHe3). OMOpHOHANbHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAIBHOTO Pa3BUTHS Y TTO3BOHOYHBIX JKWBOTHBIX:
apoOiieHne, racTpyisuus, opranorenes. IloctamOpuonansHoe passutue. Tumsi
NOCTAMOPHOHAIBHOTO Pa3BUTHSA: TPsMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOACTBaA.

Poct u pazButre pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJ1H Pa3BUTHSA

HaCJIeI[CTBCHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

[Ipeamer u 3apaun reHeTuku. VMcropust pa3BUTUS TEHETUKU. BKilax poCCHUCKUX
U 3apyOexHbIX YYEHBIX B pa3BUTUE TIEHETUKU. MeTonbl TI'eHETUKU
(THOPUTOTIOTUIECK U, UUTOT€HETUYECKHU, MOJIEKYJIIPHO-TE€HETHYECKU ).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yEeMas B
CcXeMax CKpelNBaHUI

3aKOHOMEPHOCTH HACJIEIOBaHMs TPU3HAKOB, ycTaHOBJIeHHBbIE [. MeHnenem.
MoHoruOpuaHOe CKpelMBaHKWE. 3aKOH €IMHOO0Opa3us THOPHUIOB TIEPBOTO
nokoyieHusi. IIpaBuiio JOMUHUpPOBAHMS. 3aKOH pAcCIICHJICHUS MPU3HAKOB.
I'unioresa uncrorsl ramer. [losIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuHOe CKpelMBaHWe. 3aKOH HE3aBHCHMOI'O HACJICIOBAHUS ITPU3HAKOB.
[{utoreHeTnvyeckue OCHOBBI JTUTHOPUIIHOTO CKpEUIMBaHUs. AHAIM3UPYIOIIEEe
ckpeuuBanue.  Mcmonp30BaHME — aHANM3UPYIOIIETO  CKPEHIMBAHMUS  AJIA
oIpeziesIeHUs] TeHOTHIIa 0CO0U

CuemnieHHoe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HAacJIeOBaHUIO TIeHOB. HapymieHwe cCuHeruleHHss TE€HOB B pe3yJbTare
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAcleACTBEHHOCTH. [|eHeTndeckue
KapTBhl.

I'enetnka moma. XpoOMOCOMHOE OHIpeeNeHHe Mosla. AyTOCOMBI M TIOJOBBIE
xpoMocoMmsbl. ['oMoraMeTHele M rereporamMeTHble opraHusmel. HacnepoBaHue
IMPHU3HAKOB, CHUCIJICHHBIX C ITOJIOM

H3menunBocTh. BuJbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACJIEACTBEHHAS.
Ponmp  cpenpl B HEHACIENCTBEHHOW  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOANGUKAITMOHHOW W3MEHUYMBOCTU. BapuwanuoHHBIA psa W BapHaIlMOHHAS
kpuBasi. Hopma peaknuum mnpusHaka. KoigumdecTBeHHblEe M KaueCTBEHHBIE
MIPU3HAKU U UX HopMa peakunu. CBoiicTBa MOIU(DUKAIIMOHHOW H3MEHUYUBOCTH

HacnenacTBennass, wWiM TeHOTHUNUYECKAas, W3MEHYMBOCTh. KoMOuWHaTHBHAs
W3MEHUYUBOCTh. Melo3 W TONOBOM TMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalMOHHAass W3MEHYMBOCTh. Kraccudukamuss MyTaluii:
TE€HHbIE XPOMOCOMHBIE, T€HOMHbIE. HacToTa U NpUYUHBl MyTauuil. MyrarenHsie
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIEACTBEHHON n3MeHunBoct H.1.
BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOIbl TE€HETUKH
qeJIOBEKa: reHeaJornuecKui, OJIM3HELIOBEIN, IIMTOIrCHETHYCCKHI,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHYeckuid. CoBpeMeHHOE OmpeaeeHHe
TE€HOTHIIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomonipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: T'€HHBIC
0oJie3HM, 0O0JIE3HU C HACIIEICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE




7.1

oone3an. CoMaTWyeckue M TEHEpaTHBHBIC MyTamuu. [IpuHIUIBI 310pOBOTO
oOpa3a JKWU3HU, JUATHOCTHKH, NPODUIAKTAKA € JICUYCHUS TCHETHYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAUYCHUE MEIUITUMHCKON
TE€HETUKH B MPEJOTBPAILICHUH U JICUCHUHN T€HETUUECKHUX 3a00JIeBaHU YellOBEeKa

Cenexiust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIIUA.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHHUS W MHOTOOOpasus
KYJIBTYPHBIX pacTeHuil. [[eHTpbl MPOUCXOXKICHHS TOMAIIHUX KUBOTHBIX. COpT,
opo/ia, IITaMM

7.2

CoBpeMeHHbIE METO/ABl CeJeKIMH. MaccoBbIi W MHIAMBUAYAJIbHBI OTOOPHI B
CEJIEKIIMM pAacTeHUH M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
ckpeniuBanue — WHOpuauHT. Yuctas juaMS. CKpeNMBaHUE YHUCTBHIX JIMHHM.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnas tubpuamszanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYCHUE TMONUIIONAOB. JlOCTH)KEHUS CEJNEKLIMU PACTEHUM, >KMUBOTHBIX H
MHKPOOPTaHU3MOB

7.3

11 KUIIACC

Kona

1.1

1.2

buorexHonorust Kak oTpaciab IPOU3BOJACTBA. ['€HHas WHXKEHEepusa. OTallbl
co3nanua pexkomOuHanTHOM JIHK u Ttpancrennsix opranmsmon. Kierounas
nmxeHepus.  Kinerounsle  KyiabTypbl. MEKpPOKIOHAIbHOE  Pa3MHOMKEHUE
pacrenuil. KiloHMpoBaHME  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPTraHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mpodimembl. MO — reHermvecku
MOJU(UIIMPOBAHHBIE OPTaHU3MBI

IIpoBepsieMblii 31€eMEHT COAEPKAHUSA
OBOJIIOIMOHHAS OMOJIOTUSA

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CugnerenbctBa  3BomouuH.  [lajmeoHTonoruyeckue:  Mociea0BaTENbHOCTh
IIOsABJICHUA BHJIOB B MaJeOHTOJIOTHIECKOM JICTOIMHUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaguueckue: cxonctBo u paznuuve ¢ayH u (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTUYHBIE,
pPYIUMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTel y Bcex
OpPraHu3MOB

OpomononHass  teopuss Y. [lapBuna. IIpeanocbulku  BO3HMKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHJIBI 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHas U3MEHYUBOCTb,
60opb0a 3a CyIeCTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckast Tteopust sBomtouuu (CTD) u  OCHOBHbIE €€ TOJOXKEHHS.
MuxkposBomtonus. [lonynsanus kKak eIMHUIA BUAA U BOJIOLUN

1.4

JBmwxyue cuibl ((hakTopbl) SBOJIOLMU BUIOB B Tpupoae. MyTaluoOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIE BOJHBI U JIpeld
reHoB. M3omsnus u murpanus. EcrecTBeHHbIM 0TOOp — HanpapisIOmuil hakTop
sBOMIOLMU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ylnbTaT 3Bomouuu. [Ipumeps
MPUCTIOCOOIEHUH y OpraHu3MOB. ApoMopGh 036l U HAHOATATI TAITUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUJ000pa30BaHUS:




reorpaguuecKoe, IKOJIOTHIECKOe

1.5

2.1

2.2

23
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Makpospomtoniust.  Popmbl  3BoSOLMHU:  (UIIETHYECKAas,  AMBEPreHTHasd,
KOHBEpIreHTHas, napasienbHas. HeoOparuMocTs 3Bomonuu

Bo3HMKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABJICHUS O 3apOXKJIEHUU JKU3HU. HayyHble THIOTE3BI
BO3HHUKHOBEHHUS >KHM3HM Ha 3emsie: abuoreHe3 M MaHcHepMmus. XUMHUYECKas
SBONIOLHUSA. ODKCIHEPUMEHTAIBHOE TMOATBEPXKICHUE XUMUYECKON HBOJIIOIUU.
Hauanpabie sTanel Omosnormdeckoit spostonuu. ['mnoresa PHK-mupa. IlepBbie
KJIETKH U UX 3BOIONKA. DOPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB

Pa3Butne xusHu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
nporepo3oiickas dpel. llameosolickas 3pa W €€ NEpHOIbl: KEMOPUMCKUH,
OpIOBUKCKUM, CHIyPUWCKUN, JI€BOHCKMM, KAMEHHOYIOJBHBIM, IIEPMCKHUI.
Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

KaiiHo3oiickass 3pa u €€ mepuoabl:  MaJCOre€HOBBIA,  HEOTCHOBBIA,
AQHTPOIIOI€HOBBIA. XapaKTepUCTUKA KIUMaTa M TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITAITBI SBOJIIOLUU PACTHTEIBHOTO M )KUBOTHOTO MUPA. ApOMOPQO3HI y
pacTeHuid U KUBOTHBIX. IlosiBIEeHMe, pacuBeT M BBIMUPAHHE TPYII KUBBIX
OpPraHHU3MOB

Cucrema OpraHu4YeCKOro MuHpa KaK OTPa)XCHUEC OBOJIIOLUH. OcCHOBHEBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

OBonronUs 4YejaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue npeacTaBlIeHUN O
IIPOUCXOXKACHUN YelloBeKa. Meroapl M3ydeHHs aHTponoreHesa. CxoncrBa u
pa3nuuus YeloBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YeJIOBEKA.
JBwxyue cuibl ((pakropsl) aHTponorenesa. HacnencrseHHass H3MEHYMBOCTD U
€CTeCTBEHHbIN 0TOOp. OOIIecTBEHHBIH 00pa3 XKU3HU, H3TOTOBJIEHHE OpPYAMi
TpyZJa, MBIIIJIEHUE, PEYb

2.5

2.6

OcHOBHBIE CTaAMM W BETBHM JBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenslid, YemoBek mnpsMoxonAmumi, YenoBek HeaHAEpTaNbcKui, Yenosek
pa3yMHblii. Haxoaku HMCKOMAaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUs, 00JacTh
pacrpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3ra, 00pa3 K1U3HHU, OpyAus

Yenoseueckue pacbl. OCHOBHBIE OOJIbILIME pachl: €BpONEOUIHAs (eBpa3zuiickast),
HErpo-aBCTpaJIONIHAS (3xBaTopuanbHas), MOHTOJIOUAHAS (a3uarcko-
amepuKkaHckas). YepTbl mpucnocoOIeHHOCTH MPEICTaBUTENEH YeTIOBEUECKUX pac
K YCIIOBUSIM cylecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMsl 1 OKpyXKarouias cpeaa

3.1
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DKoJorusl Kak Hayka. 3ajadyd U pasfesbl dKOJIOTMH. MeTOoJbl IKOJIOTHYECKUX
UCCIIeIOBaHMM. DKoIorndeckoe MupoBo33penue. Cpeapl 00UTaHUST OPTraHU3MOB:
BOJIHAsI, HA36MHO-BO3IYIITHAS, TOYBEHHAsI, BHYTPUOPTaHU3MEHHAs

Okonoruueckue  (axrtopsl. Knaccuduxamuss  skojmormdyeckux — (HakTOpoOB:
abuoTtuyeckne, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHE 3KOIOrMYecKux
(hakTOpOB HA OPTAaHU3MBI

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenus OpraHu3MOB K  JEHCTBUIO  aOHMOTHYECKUX  (haKTOPOB.
buonornueckue puTMbl

34

buotnueckune daxTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPCHIIHS,
XHUITHUYECTBO, MAPAa3UTU3M, MYTyalu3M, KOMMEHCAJIH3M (HaxJeOHHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX
B3aMMOJICHCTBHIA JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX




3.5

OKOJIOTHYECKHE XapaKTEPHUCTHUKHU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTeiin
nomyJjdauuu: 4YUCICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IMPUPOCT,
MUrpamnus. Z[I/IHaMI/IKa YHUCJICHHOCTH ITOIIYJIIHUH U eé peryisnusa

COO6I_H€CTBa 1 3KOJIOTHYECCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoreHo3. CTpykTypsl OuOIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Bunpbl-momuHantel. CBS3u B
onoleHo3e

4.2

Okonornyeckue cucreMsl (9kocucremsl). Ilonarue 006 »skocucreme U
ouoreoneno3e. DYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BelecTB U MOTOK 3HEPTUHM B SIKOCUCTEME.
Tpoduueckne (nuieBbie) YpPOBHH 5SKOCHUCTEMBL. [lumieBble memu W CeTH.
OcCHOBHbBIE TOKa3aTeNd HKOCUCTEMbI: Omomacca, MPOAYKLHUSA. ODKOJOTHYECKHE
MUpaMHIbl: MPOAYKIUH, YHUCICHHOCTH, Ouomaccel. CBONCTBA 3KOCUCTEM:
YCTOMYMBOCTB, CAMOPEryJisiLus, passutue. Cykueccus

4.3

[Ipupoanbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMa XBOWHOTO WIU
LIMPOKOJIMCTBEHHOT O Jieca.

AHTpOIOTreHHbIE 9KOCHCTEMBI. ATPO3KOCHCTEMBI. YpOo3KOCHCTEMBI.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akrop ycroilunBocTu 3kocucteM. CoxpaHeHue
OHMOJIOrMYecKOoro pa3HooOpasust Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Ouocdepe. ['paHuIlsl, cocTaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero Gynakmuu. OcobeHHOCTH OMOCHEpH Kak
rno0anbHOM 3KocucTeMbl. J[MHamMHuyeckoe paBHOBecMe U oOpaTHas CBA3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXUMHUYECKUE ITUKIBI JJIEMEHTOB
(yraepona, azota). 30HaIbHOCTh OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoBeuecTBO B Onocdepe 3emian. AHTpONOreHHbIE M3MEHEHus B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.

OcHOBa  palMOHAJIBHOTO  YNpaBJIEHUS TNPUPOJHBIMH pecypcaMH U HX
ucnoJib30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YUYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MMPOILIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
https://Monypoku.pd/

METOJINYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
https://Mmounvypoku.pd/

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://mouypoku.pd/



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

