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K OCHOBHOM 00pa30BaTebHON ITporpaMme
cpemHero odmiero oopasoBaHus

MBOY "llIxoma Ne 189»

PABOYAS ITIPOI'PAMMA
y4eOHOro npeaMera
«buosorus»

(0a30BBI YPOBEHB)

s ooyvaromuxces 10-11 kmaccon



INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIPEACIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanpable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHUS,
pe3yibTaToB O00y4eHHs U TpeOOBAHMN K YPOBHIO IOJITOTOBKM BBIIYCKHUKOB, IOJOXEHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe M0JIOKEHUs 0 crennpuke OMOJIOrHH,
e 3HAYCHWU B IMO3HAHMU >KUBOM MPUPOJBI M 00ECHeUeHHH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o 6MoNIOruy U €€ CTPYKTypa.

[Tporpamma mo O6uonoruu AaéT MpEICTaBICHHUE O IENIX, 00 o0mIeit cTpareruu 00y4eHus,
BOCIIUTaHUsI M pa3BUTUS OOyyaroIIMXcs cpeacTBamMu ydyeOHoro mnpeamera «buonorus»,
orpenenseT 005f3aTENbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaM M TeMaM, PEKOMEHAYEeMYIO IOCIeN0BaTeNbHOCTh M3Y4EHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEILHOTO TpoIecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM Tak)Ke YYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTam oOyueHHs B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/YIEOHBIX NEHCTBUN 00yUJarOMIUXCSl IO
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B HW3yYeHHHM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HAIpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBA3aHHBIX C (DOPMHPOBAHHWEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHUEHTALMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHMS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoit cpene. IloaTomy Hapsay ¢ H3ydyeHMEM OOIEOMOJIOTHYECKUX TEOpHH, a Takke
3HAHUH O CTPOCHHH KXHMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS MPUKJIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHHE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIAJIHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOJOTHs» NMPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHs YCIOBUHM Ul peIieHus
OJTHOW M3 aKTYaJbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHEe y 00yYaromUXcs CIIOCOOHOCTH afaNnTUPOBAaThCS K W3MEHEHHAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLAH, CO3Ma&T YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIE U YETOBEKY.

Bonbmoe 3HaueHne OWMOJIOTHS HMMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue
O6uonorun obecrieynBaet yCIIOBUSA ISt ¢dbopmupoBaHus UHTEJUICKTYaIbHbIX,
KOMMYHHKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB, 3CTETHMUECKOW KYIBTYpHI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTABICHUSAMH W3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U reorpadguu. HazBaHHbIE MON0KEHNUS O NTpeIHA3HAYCHUH Y4eOHOTOo



npenMera «bUOIIOTHS» COCTaBWIIM OCHOBY [IJIsl OIpEAENeHUS TOIXOI0B K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp)KaHUs, KOTOpble CIyKaT OCHOBOM Ui  (OpMHUpPOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpKaHUS y4yeOHOro Marepuaga B TpOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
J)KMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOUMM. B COOTBETCTBMHM C 3THUM B
CTpYKType y4deOHOro npeamera «buomorus» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIe TUHUU:
«buonorust kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJaJICHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MTPOOJICM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYIOIMMX 3a/1a4:

OCBOEHHE OOYYAIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBUiIaxX, CIYKallUX OCHOBOWU sl (OPMHPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJaX HAy4yHOIO MO3HAHUf,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJarommxcsi oOmmeil KymbTyphl, (YHKIIMOHAIBHONH TPAMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHHe y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKON MEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFOACHUS STUYECKUX HOPM TPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKWM3HH ISl OIEHKH
MOCNEACTBUI CBOEH NEATENHHOCTH IO OTHOIICHUIO K OKpYXKAlomiel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00S3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOSIIMM B COCTAaB IMPEAMETHOH o00jacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Henenio).



PEAJIMBAIIAS MOJYJIS «(IIKOJBHBIA YPOK» PABOYEN ITPOI'PAMMBI
BOCIIUTAHUS

B mpomecce peammszamuu paboueii mporpamMmbl  ydeOHOTO mnpeamera «buomorusy»
MPOUCXOTUT JOCTH)KEHUE JTMYHOCTHBIX PE3YJIbTATOB B paMKax peanu3anuu Moayis «llIkombHbIH
yYpOK» paboueii mporpaMMbl BOCITUTAHHUS, & UMEHHO:

- aKTUBU3aIMsl MOTHBAIIMY K TIO3HAHHUIO U 00yUYCHHIO;

- hopmupoBaHUe y 00yUYarONINXCS OCHOB POCCUHCKOUN HICHTUYHOCTH,

- (hopMuUpOBaHHE TOTOBHOCTH O0YYAIOIIUXCS K CAMOPA3BUTHIO;

- q)OpMI/IpOBaHI/Ie INCHHOCTHBIX YCTAHOBOK M COMAJIBHO 3HAYUMBIX Ka4CCTB JIMYHOCTH.



COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaYK.

MeTo/1p1 TO3HAHUS KUBOM PUPObI (HAOII0IeHUE, SIKCIIEPUMEHT, OITUCaHHE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konb1os, k. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTOoIbI TO3HAHUS )KUBOU ITPUPOJIBI».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHM3AIMHN >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

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

OyHKIMHM BOJABI M MHUHEpaIbHBIX BellecTB B KieTke. [logaepikaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJbI (TIepBUYHAS, BTOPUYHAS, TPETHUYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouoniornueckue KarammzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. OTinuuss  QepMEeHTOB  OT
HEOPraHUYECKHUX KaTalu3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNHCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopusi — mpuMep B3aUMOACHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmre Mpu3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, monekyibl [JHK kak renernueckwuii anmapar, cucreMa cuHTe3a Oerka.



Tumbl KJIETOK: SyKapHOTHYecKass M mpokapuoTuyeckas. (OCOOCHHOCTH CTPOEHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, MiacTuibl. lIpoucxoxaeHne MUTOXOHAPUNA U IIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
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 XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJTHK», «Ctpoenne monekynsl ATD», «CtpoeHne 3ykapruOTHUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
MU3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopuast padora Ne 2. «M3yueHue CTpoeHUs KIETOK pPACTCHHH, >XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poip
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTa00Inu3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®otocunre3. CBeroBas W TemMHOBas (Ha3el (QorocuHTe3a. Peakiuu ¢doTocwHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue Oakrtepun. 3HaUYCHHE XEMOCHHTE3a Ul JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuaTe3 PHK. Tpaucnsus — 6unocunres 6enka. Dtanbl TpaHciasainuu. KoxgupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsle ¢opmbl xu3Hu — Bupychl. HMcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. baktepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycaMu. Bupyc ummyHozaeduuTta yeaoBeka

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

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

Tabmuubt u  cxembl: «Tunmbl  nutanus», «Merabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunoHMpoBaHUEe TeHa», «CuHTe3 Oenka», «l'eHernueckuil kon», «Bupyce,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbld 1wk Bupyca CIIHMJla, ©akrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIM MK KieTku. MHrepdaza m muto3. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permmukamus — peakuuss marpuyHoro cunte3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIII Habop — KapuOTHIl. JIUMIOMIHBIA M TalUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomaruel. Llutonornueckre OCHOBBI Pa3MHOXKEHMSI U UHIUBUIYAJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMpICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MoB: Oecrosioe M 1ojioBoe. Bunapl  Oecrnonoro
Pa3MHOXXEHHUS: JIeJICHHE HaJIBOE€, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu meiosza. [Iporeccsl, mpoucxojsanme Ha cragusax Mmenosa. [loBeneHue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO PAa3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: ApOOJIEHHE, TacTpyssius,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pa3Butne pacreHuii. OHTOreHe3 IIBETKOBOTO PAaCTEHMSI: CTPOEHUE CEMEHH, CTaAUH
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMBD», «KIIETOUHBIN UK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHE», «I amMeTOreHes y
MJIEKONIUTAIOIINX U YEJIOBEKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

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

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHas pabota Ne 3. «HabmoeHne MuTO3a B KJIETKAX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.



JlaboparopHass pabora Ne 4. «/3ydeHHWe CTPOCHHUS TMOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUU B CTAHOBJICHUHU F€HETUKU. BKI1ag poccUiiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HAcCJEAOBaHUS  IMPU3HAKOB, ycraHoBieHHble [.  MeHnenem.
MounorubpunHoe ckpermBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkosneHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpumHoe  CKpeniuBaHWE. 3aKOH  HE3aBHCHMOTO  HACICIOBaHUS  IPHU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAJIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHMS IJIs1 ONIPEICTICHUS TEHOTHUITA OCOOH.

CuenneHHoe HaciegoBaHue mpu3HakoB. PaGora T. Moprana 1o CHEIUICHHOMY
HACJICIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['enetuka nosa. XpoMOCOMHOE OIpEACNICHUE 10Jia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMmeTHble opraHu3Mbl. HacienoBaHue NPU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACIIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiil psg u BapuannoHHas kpuasd. Hopma peaknuu npusnaka. KonmnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBeHHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoOMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u mONOBOM mpolecc — OCHOBA KOMOMHATHMBHOM M3MEHUMBOCTH. MyTallMOHHAs
M3MEeHYNBOCTh. Kimaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BuesinepHast HacleICTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUpPOBaHKUE, B ToM yucie ¢ nomompio [I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YeloBeKa: TeHHbIe OoNe3HH, OONE3HM ¢ HACIEeICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUS] T€HETHYECKHUX
Oose3Heil. MenuKo-rTeHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUECHHWE MEIUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3zanmoneiicTBie amielbHbIX T€HOBY, «['eHeTnueckrne KapThl PaCTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka momna», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpymnm KpoBu», «MyTamroHHAs
U3MEHYUBOCTbY.



O6opynoBanue: Monenu-ammukanuu «MoHOrHOpUaAHOE CcKpemmBanuey, «HemonHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPBUIBEB H OKPACKU Tena), repoapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHne MoaupuKaIMOHHON U3MEHYMBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U AoMecTukanus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METObI CENEKIMU. MaccoBbId U MHIAUBUAYAIbHBI OTOOPHI B CEIEKIIMHU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — ayTopuausr. OtnanéHHas ruOpuauzanuss U e€ yCHeXu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHMS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHoit JIHK wu Tpancrenneix opranuzmoB. Kierounas wumxenepusi. Knetounsbie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «[lomummonaus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

Okckypcusi «OCHOBHBIE METOJbl U JIOCTUKEHHUSI CEJIEKIMU PACTEHUM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSI.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIIOIMOHHAS TEOpUs U €€
MecTO B OMOJI0ruU. BiMsHue 3BOMIOLIMOHHOM TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBUAECTEIBCTBA HBOMIONHMU. IlaleOHTONOrHYECKHE: ITOCIEI0BATEIBHOCTE ITOSBICHHS
BUJIOB B MMaJICOHTOJIOTMYECKON JICTOIMCH, TepexoaHble GopMbl. buoreorpadudeckue: cxoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IUyUsl 3MOPUOHOB PA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYAUMEHTapHBIC OpTaHbI,



aTaBU3MBl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHU3MOB HACJIECICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyiye Ccuibl HBOJMIOUMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE TMpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuoxkymue cuibl ((hakTopbl) 3BOJIONWK BHIOB B Mpupoje. MyTallMOHHBIN Mpolecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U JApedd reHoB. M3onduusa u
MUTpALHS.

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

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yabTaT dBoonud. [IpuMepsl npucrnocobneHuit
y OpraHu3MoB. ApoMop( 03Bl U HINOATATITAIIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomonus. PopMbl SBONIONUK: (QHIIETHYECKAs], JUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. 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, 3.
I'exkens, @. Mromnep, A. H. CeBepros.

Tabmunelr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJbliln
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonmynsumy, «MyTtannoHHas U3MEHUYUBOCTHY, «ApoMopdo3bI»,
«Mmunoanantanuny, «OO0mas aereHepanus», «JIBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyra mnyremectsus Y. lapuna», «bopsba 3a cymiectBoBaHue», «I[Ipucnoco0ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BupooOpa3zoBaHue», « IKOJIOTHYECKOE BUI000pa30BaHHUEN.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIO/I0B U
CEMSH, KOJVNICKIIUA «HpI/IMepBI 3alIUTHBIX HpI/ICHOCO6J'IeHI/II71 Y )XKUBOTHBIX», MOACIIb «OcHOBHEBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MoeTb «CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX Y.

buoreorpaduueckas kapra wmmupa, Koiekuus «DOpMbI COXpPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepexkpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTme msrymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB H OKPACKH Tela).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

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

JlaGopaTopnass pabora Ne 2. «OmmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emJie.

JloHay4dHbIe TIPEICTABICHUS O 3apOXKJICHUU KU3HU. HaydHble THMOTE3bl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOWOreHe3 W TaHCIEepPMHUsA. XHUMHUYECKas JBOJIONUSA. AOWOTEeHHBIN CHHTE3
OpTraHHUYCCKUX BCIICCTB u3 HCOPTraHNYCCKUX. 3KCHepI/IMCHTaHLHOC MOATBCPKACHUC
XUMUYECKOW 3BoJtoni. HavganpHbie 3Tambl Ouonorudeckoit sBostonun. I'unoreza PHK-mupa.
®opmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U HX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xu3Hm Ha 3emse mo dpaMm M nepuopaMm. Karapxeil. Apxelickag U
npotepo3oiickas 3pel. [laneo3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPIOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepro/ibl: MaJI€OreHOBbIMA, HEOT€HOBBIN, AaHTPOIIOI€HOBBIM.

XapakTepucTuKa KIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHMuecKOro Mupa Kak OTpa)keHUe 3BOJIOLUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHes3a. Cxo/ICcTBa U pa3ianuMs 4eJlOoBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cuibl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MbILUICHUE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEK yMEbli,
YenoBek mnpsaMmoxonasmuid, YenoBek HeaHaepraibckui, YenoBek pasymublid. Haxonaku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpaioujHas  (9KBaTOpUAIbHAs), MOHTOJOUIHAS  (a3MaTCKo-aMepukaHckas). YepTsl
NPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

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

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHasi CUCTeMa OpraHH4ecKoro Mupa», «CpaBHEHHE aHATOMMYECKHUX YEpPT CTPOCHHUS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HEeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKas: Tabauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

[TpakTudeckast padota Ne 1. «3ydeHrHe MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTEKLIUSX .

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

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3aJaud M pas3feibl AKOJOrMH. MeToAbl SKOJIOTHYeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

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

Oxonornueckue (akropsl. Kmaccudukamus sKkogorndeckux (PakTopoB: aOMOTHYECKHUE,
OMOTHUYECKUE U aHTPOIMOTreHHbIC. J[elicTBHE IKOIIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AlGuotnueckue  (QakTophel:  CBET, TEMIleparypa, BJIaKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (paKkTOpPOB. bruojornueckue puTMel.



buotnueckne  Qaxkroppl. Buael  OMOTHYECKHMX  B3aMMOJACHUCTBHI:  KOHKYpPEHIIMA,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHE OMOTUYECKHUX
B3aMMOJICHCTBUH AJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. OCHOBHBIE IOKA3aTelad IMOMYJISALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynse, O. 'ekkens.

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

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

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

[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONYISIIMNA PAa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01mecTBa H IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTbl JKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PpEAYLICHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHUILEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBIL: OHoOMacca,
OPOAYKIMS. OKOJOTMYECKHE MUPaMHIbL: TNPOIYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolcTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKIeccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO035ICTBEHHOE 3HaU€HUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero Qgynkiuu. OcoOeHHOCTH OHOchepbl Kak TI00aJbHONW IKOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHKIBI 3JI€MEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3eminn. AHTPONIOTeHHbIE H3MeHeHus B Onocdepe. [ modansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHUE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOIO YIpaBiIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JlocTHKeHUs: OMOJIOTHH M OXpaHa IPUPOJIBL.

JdemoHcTpaumnu:

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

Tabmumpl u cxembl: «Ilumesrie nienuy, «buoreHo3: coctaB u CTpykTypay, «lIpupomHbie
coobmiectBa», «llemn mnuraHusy», «IKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTE€HHbIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arps3HEHUs BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BaxkHeiimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHUKOBEINA AP herT», «DaKTOpHI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azora B mpupoe».

O6opynoBaHue: MO/IE€Ib-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTBay, Koiutekuun — «buonenos», «BpemuTenu — BaKHEWUIINX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 9KOJIOTHYECKUM TPpyIIaM oJHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, H300pakeHusI OXPaHIEMBIX BHIOB PACTEHUI U KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOT'PAMMBI 110 BMOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yJabTaTOB OCBOEHHUS MpenMera «buonorusy BblIeIeHbBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCA  POCCHHCKOM  Ipa)KIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAEICHUIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, LCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, FOTOBHOCTb U CIIOCOOHOCTH OOYYarolUMXCsl PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OHMOJIOTHYECKOTO O00pa30BaHMs, HAJIM4YHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH 1IEJIU ¥ CTPOUTD )KU3HEHHBIC TUIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CAUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHHUS M CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHCfI Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaXXEHHSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KyJAbTypHOMY  HAaClEIUWI0 M TPaAULUIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTo npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYYaroIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITa AESITENFHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHCJIC B 4aCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0ydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOr0 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTGI>'I, YBAXXCHHUEC 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pelIeHrnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTL K COTPYAHHUYCCTBY B MHPOHCCCC COBMCCTHOI'O BbIITOJIHCHUA y‘IGGHBIX,
MO3HABATENIbHBIX M HCCIIEOBATEIbCKUX 3a/lady, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKON UEHTUIHOCTH, MATPHOTHU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonuHON, ropAaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPHUPOIBL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOT'O NMPUHATHS LIEHHOCTEN CEMEHHOMN U3HU B COOTBETCTBUU C TPAAULIMSIMHU HApPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHKE YMOLIMOHAJILHOTO BO3AEHCTBUS )KUBOUM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMAaHME U peanu3alys 370poBoro u 6e3onacHoro odpasa >KU3HHU (310pOBOE MUTAHHE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10POBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30M1aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HENPUSATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS aKOroJs,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPY/Yy, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYya0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESTENILHOCTB;

UHTEpEC K pa3UyHbIM cepam MpodeccrnoHalbHON AEsITeNbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOe KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITa IIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX PelIeHus;



CHOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPH U3YUYEHUH OMOJOTMM 3HAHUS M yMEHUS
IpU pEILIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
IIPaBWJI TIOBEJEHUS B INPHUPOJE, HAIpPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpaKkTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOTUUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOM IpPAaKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUHU LEJIOCTHOTO MPECTABICHUS 00 OKpY)KaloeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOT'O YpPOBHSI Pa3BUTHSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100ATbHBIX
HKOJIOTMUYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKMX 3HAHWUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS Ul aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCSA JAHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelleHus
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH J1eATeIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIBHOCTh NHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHbie pe3ylbTaThl OCBOCHHUS y4eOHOTO mpeamera «BbHOoNOoTrus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIC
(MeXTpeMeTHbIe) 00IICHaYYHBIC TIOHSATHS, OTPAKAIOIIHE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITOJIB3YCMBIX B €CTCCTBCHHBIX HayKax (BCH.[QCTBO, SHEpTIU-,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HaOII0eHNe, U3MEPEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), 00ECIICUYNBAIOIINE



dbopmupoBaHre (QPyHKIMOHAIBHON TPaMOTHOCTH U COIMAIBHOW KOMIIETCHIIUU OOYYarOIIUXCs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MTPAKTHUKE.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBATE M aKTyaTU3UPOBATh MPOOJIEeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHH (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIMBATE CBS3H C APYTUMH MTOHSATHSIMH),

ONpeNeNaTh UENU JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTCPHUH WX JIOCTHUKCHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE pACCYXICHUs (MHAYKTUBHBIC, JCAYKTHBHBIC, 110 AHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIEHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAaKKe MPOTUBOPEYHMI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNHTATOB LEISIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE ICHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pellIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BUABI JCSATCILHOCTH IO ITOJIYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITHSIMH M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3OBaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJIUTh apTyMEHTHI IS JO0Ka3aTelbCTBA CBOWX YTBEPXKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHATM3UPOBATh IMOJNYYEHHBIE B XOJE pEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IEJICHANPABICHHBIN MOUCK MEPEHOca CPEACTB M CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHHWS B  [O3HABATEIBHYI0O U  MPaKTUYECKyl0  oOyacTu
KU3HEEATCITLHOCTH;



YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MIPEIMETHBIX 00JIaCTEeH;

BBIIBUTaTh HOBBIC HJEH, MpeajiaraTb OpUTHHAJIbHBIE MOAXOAbl U PpELICHHs, CTAaBUTh
npoOJIeMbl U 33]a4u, TOMyCKAIOIINE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JHUTeparype, OMOJOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /IJIs BBIIOJIHEHUS YUEOHbBIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJBHYIO (OpPMY TPEACTABICHHUS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M IPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTHBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJIaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Ja4yd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JHAJIOTa UIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOIIEHHs, NMOHWMATh 3HAYEHHUE COIHMAIbHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEpPEHUs
JPYTUX JIOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHWUEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAsI 1eSITeJIbHOCTD:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI TpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBHU C Y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/Ularath HOBBIE MPOEKTHI, OICHWBATh WJECH C TO3MIWU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETMUYECKOE TMOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBgi1aieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amusi:



UCIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM M HUX pELICHUS B
KM3HEHHBIX M Y4EOHBIX CHTYaIUIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATENbHYIO JAEATEIHHOCTh, BBIIBIATH IMPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHbIN U KYJIBTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HABBIKAMH TIO3HABATEILHON pepIeKCHU KaK OCO3HAHMsI COBEPLIAEMBIX JACHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX MPH aHAIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

OpUHUMATD ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUH IPYTOTO YeIOBEKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nporpaMmmbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yaeOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBHII 1O OCBOGHMIO, HMHTEpIpETalud U MpeoOpa3oBaHUIO 3HAHUM, BUIbI
JeSITebHOCTH TI0 MOJYYEeHUIO HOBOTO 3HAHHS M MPUMEHEHMIO 3HAHWW B Pa3NIUYHBIX y4EOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX C Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEICTaBIEHBI MO ToAaM 00yUeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OOMEH BEIIeCTB M MPEBpaIleHHWE DHEPruu), TOMeocTa3
(camoperynsauusi), ypOBHEBas  OpraHu3alMs  KHUBBIX  CHCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUe u3jiaraTb OHOJOIMYECKHE TEeOpuu (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJibHas JI0TMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.



Bagunosa) u yuenus (0 neHTpax MHOr0o0oOpasus ¥ MPOUCXOKICHUS KyJIbTYpHbIX pactenuii H. 1.
BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAy4YHOTO MO3HAHUSA B OMOJOTWU: HAOJIOJCHHE M OIMCAHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHUE IIOJIyUYEHHBIX DPE3YJbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOPUM U 3aKOHOB, YMEHUE JI€JIaTh BEIBOJBI HA OCHOBAHUU II0JIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIECIATH CYHICCTBECHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH INPOLIECCOB: 0OMEHa BELIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUSA
opraHu3ma (OHTOTEHE3);

yYMEHHUE TPUMEHSTH MOJTy4YeHHbIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKUX TPOLECCOB U
SIBJICHUM, /ISl IPUHATHS NIPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LIE€JIbI0 00eCTIeUeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJs palKdOHAIBbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME pellaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIS TIpEICKa3aHMsl HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPAKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS M3 Pa3jIMYHbIX HMCTOYHUKOB (CpelacTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOECHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMM B CUCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIsS PelIeHUs KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBATh CO/IEpKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSATHH: BUJ, TOMMYJISIINS,
reHO(OH[, HBOJIOLMS, JBIKYIIHME CHIbl ((aKTOpPbI) SBOJIIOLUHU, MPHUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (aKTOpbl, HSKOCUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, yepenoBanus rnaBHbIX HampaBieHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BIa/eTh METOJaMHM HAy4HOrO MO3HAHUS B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys M TMPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYECHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOIbI HA OCHOBAHHUH IIOJyYE€HHBIX PE3Y/IbTATOB;

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



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (aKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJECHHUSI B OKPYXaroIlel NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKCHUN COBPEMEHHOU onosoruu Ui palMoOHaIbHOTO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KOocUcTeMax (L[eNH MUTaHUsA);

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

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS M3 pa3jIMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBoW HMHGOpMalMM, Hay4yHO-IIOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJIOOAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne Haumenosanue pasjenos u rem Koawecrso acos JaexkTpoHHble (LndpoBbIe) 00pazoBaTe/ibHbIE PeCYPChI
n/n NMPOrpamMMbl Bcero P mop P pecyp
1 bronorus kak Hayka 2 bu6muoreka LITOK https://m.edsoo.ru/7f41¢292
2 JKuBble CHCTEMBI M MX OpraHU3aIys 1 bubmmorexa LIOK https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTAB U CTPOCHHE KICTKH 8 bu6muoreka LIOK https://m.edsoo.ru/7f41¢292
4 JKusHenesaTenbHOCTb KIETKU 6 bubmmorexa LIOK https://m.edsoo.ru/7f41¢c292
5 PasMHOKEHHE 1 HHIMBU/YaTbHOS 5 Bubaunorexa IIOK https://m.edsoo.ru/7f41c292
pasBUTHE OPraHU3MOB
6 HacnencTBeHHOCTE M H3MEHYHBOCTE 8 bubnuoreka HOK https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenexui OpraHu3MoB. OCHOBHI 3 bu6nuoreka IIOK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHH
8 PesepBHOe Bpems 1 bubaunorexa [IOK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
11 KJIACC
Ne Haumenosanne pasnenos u rem Koawecrso Hacon JuexTpoHHbIe (UG pPOBbIE) 00pa3oBaTeIbHbIE PeCYPChl
n/m MporpamMmablI Bcero P mep P peeyp
1 DBONIOIMOHHAs OMOIOTHS 9 bubmoreka LIOK https://m.edsoo.ru/7f41cc74
2 ?:;iZIKHOBeHHe 1 PASBHTHE AH3HI Ha 9 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl 1 OKpy’Karolias cpeaa 5 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
4 Coo0I111eCTBa U DKOJIOTHYECKUE CHCTEMBI 9 bubmoreka LIOK https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpemst 2 bubaunoreka 1IOK https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

CdhopmMHupoBaHHOCTh 3HAHWUK O MECT€ W POJIM OUOJIOTUU B CHCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHUHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
owosoruu; (pyHKIIMOHAILHON TPAaMOTHOCTH 4YEJIOBEKA JIJISl PEIICHUS
KU3HCHHBIX 3a/1a4

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYCCKUX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpallleHHe SHEPruM), TOMeocTa3 (CaMOoperyisnus), YpOBHEBas
OpraHM3aIys JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PEIPOIyKITHs),
HACJIEICTBEHHOCTh, U3MEHYHUBOCTbD, POCT M PAa3BUTHE

VYMeHue uznaratb OMOJIOrHYECKHE TEOPUM (KJIETOYHAs, XpOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. Basunosa) u
ydeHHs (0 LIEHTpax MHOroo0pas3us U IMPOUCXOKACHUS KyJIbTYPHBIX
pactenuii H.M. BaBuiosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K
KUBBIM CUCTEMAaM

YMeHue BrIajeTb METOJaMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(HabOmro/IeHNe W OIMCAHUE >KUBBIX CUCTEM, IMPOIIECCOB W SIBJICHUM;
OpraHM3aiys W TMpOBeJeHHE OHOJOTHYEeCKOr0  OSKCIEPUMEHTA,
BBIBIDKCHWE  TUIIOTE3Bl;  BBISIBICHHE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TOTYyYECHHBIX PE3yJbTaTOB,
WCIOJIb30BAaHHBIX HAYYHBIX TMOHSITHHA, TEOPH W 3aKOHOB;, yMEHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YJIHTATOR)

VYMmenne BBIACIIATE CYHIECCTBCHHBIC IIPU3HAKHW BHUPYCOB, KIICTOK
MPOKAPUOT M  DYKAPUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENIIECTB U
MpeBpallleHls] PHEPruu B KJeTKe, (POTOCHMHTE3a, IIACTHYECKOTO U
SHEPreTH4ecKoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Melo3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS, WHAMBUAYAIBHOTO  Pa3BHUTHUSA
opranusma (OHTOT'€He3)

VYMeHme MMPUMCHATH ITOJIYUYCHHBIC 3HaHUA JJIsA 00BICHEHHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHHM, JUIS MPUHATHUSA NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETAX oOecreueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3I0POBbs OKPYKAIOLIUX JTI0/I€H, COOIIOACHUS HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpeJe;
MMOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHHH
COBPEMEHHOM OMOJIOTMM U OHOTEXHOJIOTUH Ui PpalOHAJIBHOTO
IIPUPOIOTIONIB30BAHUS

YMeHue peuiath 3J€MEHTApHbIE T'e€HETHYECKUEe 3a/Jauyd Ha MOHO- M
OUTUOPUIIHOE CKpEeUIMBaHUe, CLEIUICHHOE HaclleJOBAHHUE; COCTABIATH
CXeMbl ~ MOHOTHOPHIHOTO  CKpEIIMBaHUS  JUIsl  MpPEeACKa3aHus
HAacJIeA0BaHUs IPU3HAKOB Y OPraHU3MOB




VYMeHue BBINONHATH JIAOOpAaTOpHBIE W NPAaKTHUECKHE paboTHl,
cobmonath mpaBuiaa npu pabore ¢ ydyeOHBIM U JaOOPaTOPHBIM
obopyoBaHUEM

YMeHue KpUTHYECKH OLEHUBATh W HUHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIEP)KaHUsl, BKIIOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS
13 pa3ianyuHbIX UcToYHUKOB (CMMU, HayuyHO-TIONYJIsSipHBIE MaTepUalbl);
ATUYECKHE AaCTEeKThl COBPEMEHHBIX HCCJICIOBAaHUN B OHoJOTUW,
MEIUIMHE, OMOTEXHOJIOTHH
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11 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

YMeHue co3aBaTh COOCTBEHHbBIC MUCbMEHHBIC U YCTHBIC COOOIICHHUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOIBKUX HCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHSITHIHBIN ammnapaT OHOJIOTHH

IIpoBepsiemble MpeaAMeTHBIE PE3YIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJIOTHU B CUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PECHHS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl pelIeHUs
KU3HEHHBIX 33]1a4

YMeHHne packpblBaTh COJAEpXKAHUE OWOJOTHYECKUX TEPMHUHOB U
TOHATHI: BUJ, MOMYJSIMS, TeHO(OHA, IBOIIOLHUSA, ABIKYIINE CHUITBI

(dbakTopsr) HBOJTIOIIUH, MPUCTIOCOOJIEHHOCTD OpTaHU3MOB,
BHUI000pa30BaHUE, 9KOJIOTHUYECKHE (hakTopsl, HKOCHCTEMA,
MNpOAYUCHTHI, KOHCYMCHTHI, PEAYLUCHTHIL, nenn IIMTaHUA,

9KOJIOTHYECKasl MUpamuia, OMoreoeHos3, buocdepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIOLMOHHASA Teopus Y.
JapBuHa, CcHHTETHYECKass TEOpUs  DBOJIOLMH), 3aKOHBl WU
3aKOHOMEpHOCTH (3apojsimieBoro cxoacrsa K.M. bapa, uepenoBanus
TJIaBHBIX HampasieHui u myteit sBomonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M.  Bepuaackoro), ompenensiTh ~ TpPaHUIBI  HX
MIPUMEHUMOCTH K >KUBBIM CHCTEMaM

YMeHune BIageTh METOJaMH HAyYHOTO TIIO3HAaHUS B OHOJOTUH
(HabnrofieHWe M OMKMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBJICHUI;
OpraHu3amnysi ¢ TPOBEICHHE OMOJOTHMYECKOTO0  OKCICPUMEHTA,
BBIIBHJKEHHE  THIIOTE3BI; BBISIBJICHUE  3aBUCUMOCTH  MEXIY
WCCTIEAYyeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJYyUYEHHBIX PE3YJIbTAaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpU M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TOJTYYEHHBIX PE3YIHTATOB)

Ymenne BBIJICIIATH CyIIECTBEHHbBIE MPU3HAKH CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MOMYJISAIMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIE/ICTBEHHOM U3MEHYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHUYECKUX (DAaKTOpPOB Ha OpraHU3MBI,
MepeHoca BEIIECTB U MOTOKA SHEPTHH B SKOCUCTEMaX, aHTPOIIOT€HHBIX




M3MCHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BELICCTB U
OMOTCOXMMHYECKHX IIUKIOB B Onochepe

YMenue MNPUMCHATH MOJIYYCHHBIC 3HaHUuA JJIsL O6’b$ICHeHI/I$I
OMOJIOTMYECKUX TPOLIECCOB M SBJICHHUM, IS MPUHATHS MPAKTUYECKUX
peleHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHus 0€30macHOCTH
CBOETO 3JI0POBBS M 3/I0POBbS OKPY)KAIOIINX JIFO/ICH, COOMI0OAEHUS HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEJE;
MOHUMAaHUe HEOOXOMMOCTH UCTIOJIb30BAHMS JOCTHKCHUH
COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHAIBHOTO IIPUPO/IONIOJIb30BAHUS

YMeHue pemath 3JeMEHTapHbIe OMOJOTHYECKHE 33a/1a4H, COCTABIIATH
CXEMBbI MIepeHOoca BEIIECTB U SHEPTUU B 3KocHucTeMax (LN MUTaHUs)

YMeHue BBIIOJHATH JIAOOpPATOpHbIE M MpPAKTUYECKue pabdoTshl,
coOnrofarh mpaBwia Npu padore ¢ y4eOHBIM U JIAOOPaTOPHBIM
o0opynoBaHUEM

YMeHue KpUTHYECKH OLEHUBATh U WHTEPIPETHPOBATh MHGOPMAIUIO
OMOJIOrMYECKOI0 COJIEpKaHusl, BKIOYAIOIIYIO TICEBJOHAYyYHbIE 3HAHUS
13 pa3ianyuHbIX UcTOYHUKOB (CMU, HayuyHO-IONYysSipHBIE MaTepUAIIbI);
paccmarpuBath rio0anbHbIe 9KOJIOTUYECKUE pOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3UIUIO
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YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIC U YCTHBIE COOOIICHHS,
000011ast 6MOTOTUYECKYI0 MH(HOPMAIUIO U3 HECKOJBKUX HUCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapaT OMOJIOTHH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

buonorusa xax HayKa

1.1

1.2

2.1

buonorus — wnayka o xuBoil mpupone. Ponp Ouonoruu B QopmMHUpOBaHUHU
COBpEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK

MeToapl MMO3HAHUSL KUBOW MPUPOABI (HAOIIOJCHHE, SKCIIEPUMEHT, OIHCaHUE,
u3MepeHue, Kiaccuukaius, MOJEIUpPOBaHHE, CTAaTUCTHYecKas oO0padoTka
JTAHHBIX )

JKuBbIE CUCTEMBI U UX OPraHU3aLUs

XKuspie cucrembl (OHOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CpoiicTBa
OMOCHCTEM M UX pazHooOpas3ue

2.2

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKUH, KIICTOYHBIH,
OpraHU3MEHHBbIH, MONYJAUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

XUMHYECKHUM COCTaB U CTPOCHHC KIICTKHU

3.1

XUMHYECKUHA COCTaB KIETKU. XUMHYECKHUE DBJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKpO3JIEMEHThl. Boma wu  MuHepanbHble BemecrBa. @OyHKIMU BOAbI U
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMOTHYECKOTO OagaHca

3.2

3.3

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amenumble W 3aMEHHMBIE aMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpoBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYEeCKHe cBoiicTBa OenkoB. buonormueckue
GbyHKIIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanusartopbl. CTpoeHue (epmeHTa: aKTHBHBIN
LHeHTp, cyOcTtpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTinums
(epMEeHTOB OT HEOPraHUUYECKUX KaTaIu3aTopOB

VYrneBoabl: MOHOcaxapuabl (TIHOKO03a, pubo3a u Je30Kcupu0o03a), Aucaxapuibl
(caxapo3a, JaKTO3a) M TOJHMcaxapuabl (Kpaxmal, TIJIMKOTEH, IeJUII0JI03a).
buonoruueckue GyHKIIUN YIIIEBOJOB.

Jiunuapl:  TpUITIMLEpUAbl,  crepouabl,  ¢ochomunuasl.  [uapoduisHo-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkmmu JaunuaoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB M JIUTIHMJIOB KaK MICTOYHUKOB SHEPTUU

3.4

3.5

3.6

3.7

Hyxnennoseie kucnorel: [JHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIIEMHOBBIX
kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:
CTpoeHHEe U HYHKIIUU

[uTonorus — Hayka o kierke. Kierounas teopusi. MeToapl H3y4eHuUs KIETOK

Kretka kak menoctHas skuBas cucreMa. OOIIHe MPU3HAKH KIIETOK: 3aMKHYTas
HapyxHass memOpana, moiekynsl JJHK kak renermueckuii ammapar, cuctema
cuHTe3a OeJKa

Tunsl kIeToK: yKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
nmpokapuoTuueckol  knerku. Kiierounas creHka Oaktepuil.  CTpoeHue
AYKApPUOTUYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MUBOTHOW M
I'pUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpHI KIIETOK — KIIETOYHAs CTEHKA, TJIMKOKAIHUKC, WX
¢dbysakuu. [Inasmarnyeckas MmemOpana, e€ cBoiicTBa u pynkmun. [{uTomnazma u eé€
OpraHonabl. OI[HOMGM6paHHBI€ OpraHovabl KJIICTKH: SHAOIUIa3MATHYCCKaA CCThb




3.9

(OIIC), ammapar ['ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJIpUH, IUACTUAbL. [IponcxoxkIeHne MUTOXOHAPHM W IIacTui. Bunbl
wiactua. HememOpaHHble OpraHouJbl KJIETKUA: PUOOCOMBI, KJIETOYHBIA LIEHTD,
PECHUYKH, KI'yTUKUA. DYHKIIMY OPraHOMUI0B KJIETKU. BKiroueHus

Snpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue sjpa: siaepHas 000J0dYKa,
KapUoILIa3Ma, XpPOMATHH, SAPBIIKO. XpPOMOCOMBI

3.10

TpchnopT BCIIECCTB B KIICTKEC

H(PI?)HCI[CSITGJ'IBHOCTB KIICTKHU

4.1

4.2

4.3

OOmeH BemiecTB, WM METa00dM3M. AccUMUIISANUS (TUIACTUYECKH OOMEH) H
TUCCUMHJISALIUS (PHEPTeTHUECKUd OOMEH) — JBE CTOPOHBI €AMHOIO Ipoliecca
MeTabosm3ma. Tumpl oOMeHa BeniecTB: aBTOTPOMHBIA M reTepoTpodHbIid. Pob
(hepMEeHTOB B 0OMEHE BEIIECTB U IPEBPAIICHHH YHEPTUHU B KICTKE

®orocunres. CBetoBas u TeMHOBas ¢a3bl Gporocunresza. Peakuuu dorocuHTesa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS JKU3HH Ha 3eMile.
Bnusiaue ycnmoBmii cpenbl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIICHUS €rO
IIPONYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHHTe3. XEMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s
KU3HH Ha 3emMIie

OHepretuueckuii oOMeH B KkieTke. PacuiensieHue BeIIECTB, BBIJCICHUE W
aKKyMYJIMpPOBAaHUE SHEPrMM B KIETKE. OTambl 3HEPreTMYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe okuciieHue, WM KIETOYHOE
apIxaHue. DPPEeKTUBHOCTh SHEPTeTUUECKOI0 OOMEHa

4.4

4.5

5.1

5.2

Peakiiun matpuuHoro cuHresa. ['enernueckas unpopmanus u JJTHK. Peanuzanus
reHeTnyeckol uHpopmanuu B kieTke. ['eHeTHuecKkuit KOA U €ero CBOMCTBA.
Tpanckpunuus — marpuunslii cuHte3 PHK. Tpancnsamus — O6uocunTte3 Oenka.
Koaupoanue amunokuciot. Ponbs pubocom B OuocuHTese Oenka

Heknerounsle ¢opmbl xu3Hu — BHUpychl. Mcropust oTkpsiTusi Bupycos (/.U.
WBanoBckuii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepnodaru. bone3Hu pacreHuil, KXUBOTHBIX W YEJIIOBEKAa, BBHI3LIBAEMBIC
BUpycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3dyaurtens CIIN/da.
[Tpodunaktrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIMA

Pa3sMHOXeHNE 1 HHIMBUYAIbHOE PA3BUTHE OPTraHU3MOB

Knerounplii 1MKJI, WIM SKU3HEHHBIH LUK KiIeTku. MHTepdasa U MHUTO3.
[Ipoueccrl, mporekatomue B uHTepdaze. Permkamus — peakuuss MaTpU4HOTO
cureza JIHK. Crpoenue xpomocoM. XpoMOCOMHBI HabOp — KapHOTHII.
JlunouHBIH W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHS M HHIUBUAYAIBHOIO  Pa3BUTHS
OpPraHHU3MOB.

Henenne kinerkn — wmuto3. Craaum murosa. Ilpouneccel, mpoucxonsuiye Ha
pa3HbIX CTaAUIX MUTO3a. buonoruueckuii cMbIC MUTO3a

@®opMbI pa3MHOKEHHsI OpraHH3MOB: Oecronoe W TojoBoe. Bumer OGecmonoro
pasMHOXEHHUsS: [eJIeHHe HaJBOe, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CTIIOpooOpa3oBaHue, BEreTaTHBHOE pa3MHOXCHHUE. HckyccTBEeHHOE
KJIOHHPOBAHHE OPraHNU3MOB, €r0 3HAUEHHE IS CEJIEKLIUU

5.3

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECTIONOTO.

Meiio3. Cramguu wMeiio3a. Ilpouecchl, TPOUCXOIAIIME HA CTaausIX Menosa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonoruueckuii cMbici U
3Ha4YCHHE MeHo3a




5.4

5.5

I'amerorenes — mporuecc 00pa3zoBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [looBbIE
JKEJe3bl: CEMEHHUKHU U SAMYHUKHA. OOpazoBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
raMmer (CrepMaro30mj, SUleKIIeTKa) — ciepmaToreHe3 u oorere3. OcoOeHHOCTH
CTPOEHMS SIMLIEKIIETOK U criepMaTo3ou10B. Omnogorsopenue. [laprenorenes

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX:
apobiienue, ractpyisauus, opraHorenes. IloctamOpuonansHoe pasButue. Tumsl
OCTAMOPHOHAIBHOTO Pa3BUTHSL: MpsIMOE, HENpsMoe (JIMYMHOYHOe). BiusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 LIBETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHU,
CTaJ1H Pa3BUTHS

HacnencTBeHHOCTb M U3BMEHUYUBOCTh OpraHnu3mMoB

6.1

[Ipeamer u 3agauu reHetuku. Vicropus pa3BuTusi reHeTHKU. Bkian poccuiickux
U 3apyOexHBIX Y4YEHBIX B pa3BUTUE TEHETUKH. METoIbl T'e€HETUKU
(TubpuIOTOTHYECKUA, LHUTOT€HETUYECKUH, MOJICKYJISIPHO-T€HETUUECKHIA ).
OCHOBHBIE TEHETHYECKHUE MOHATUS. | eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasi B
CcXemax CKpellMBaHUI

6.2

3aKOHOMEPHOCTH HACJI€JOBaHUs IPU3HAKOB, ycTaHoBIeHHbIe I'. MeHzenem.
MoHorubpuiHoe CKpeuMBaHue. 3aKOH €IUHO00pa3us TUOpPUAOB IEPBOIrO
nokosieHus. [lpaBuino noMHHMpOBaHHMS. 3aKOH pACIICIICHUS IPU3HAKOB.
I'umoTe3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuHoe ckpeuMBaHue. 3aKOH HE3aBUCHMOTO HAcClI€JOBAaHMSI IPU3HAKOB.
[{uToreHeTnyecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHU. AHaIU3MpYollee
ckpemuBaHue. lcrnonbp3oBaHue — aHANU3HPYIOIIETO  CKPEIUMBAHUS  JUIS
OIpeJIeJIeHUs] TeHOTHUIa 0COOU

6.3

CueruieHHoe HacienoBaHue mpu3HakoB. Pab6ora T. Moprana mo cuenjieHHOMY
HACJIeOBaHUIO TIeHOB. HapymieHwe cCroeIuleHMs TE€HOB B pe3yJbTare
KpOCCUHIOBEpa. XPOMOCOMHasi TEOpHs HACIEACTBEHHOCTU. I'eHeTHueckue
KapThl.

I'enernka nona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI M TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHele M TreTeporaMeTHsle OpraHu3Mbl. HacimenoBanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabpl M3MEHUMBOCTH: HEHACHEICTBEHHAs M HaCJIeACTBEHHAas.
Ponme  cpenpl B HEHACIENCTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(DUKAITMOHHON W3MEHYMBOCTH. BapuanuoHHBIN psii W BapHalMOHHAS
kpuBasg. Hopma peakumm mnpusHaka. KoinuecTBeHHbIE W KayeCTBEHHBIE
MPU3HAKU U UX HopMa peaknuu. CBolicTBa MOIU(DUKAIIMOHHOW U3MEHUYNBOCTH

6.5

HacnenctBeHHas, WM TE€HOTUIMYECKAas, W3MEHUYMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalMoHHas W3MeH4MBOCTh. Kiaccupukamus MyTamui:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NMPUYMHBI MyTaluil. MyTareHHble
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIEACTBEHHON n3MeHunBoct H. M.
Basuiiosa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHUKH
4eJI0BEKa: reHealoOTHYeCKH, OJIM3HEIOBBIH, IIUTOreHETUYECKHI,
OMOXMMHUYECKHUM, MOJCKYJISIpHO-TeHeTHUYeCKui. CoOBpeMEHHOE OIpeACIICHUE
TE€HOTHIA: TOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
rnmomompio ITI[P-ananu3a. HacnencrBenHple 3a0oiieBaHUS 4YeIOBEKa: T'CHHBIC




Oosie3HH, OOJIE3HU C HACIEICTBEHHOHN MPENpacloioKEHHOCTbIO, XPOMOCOMHbBIE
6one3nnu. ComaTtudyeckue W TEHEpPAaTUBHBIE MyTanuH. [IpHHIMIBI 310pPOBOTO
o0pa3a JKU3HHU, JAWArHOCTUKM, MPOQUIAKTUKA U JIEUEHHs] TE€HETHYECKHX
Oone3nell. MeMKO-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUITUHCKON
T'eHETHKH B IIPEIOTBPAILEHUH U JICYEHUU T'eHEeTUYECKHUX 3a00JIeBaHMI yesoBeka

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

7.2

7.3

Cenexuus Kak Hayka M IIpoLECC. 3apOKICHUE CEIEKUUU U JIOMECTHKAIUS.
Yuyenne H.M. BaBuioBa o0 TIeHTpaXx MPOUCXOXKACHUS UM MHOTO0Opa3us
KYJIbTYPHBIX pacTeHHui. LIeHTpbl MPOUCXOKIACHHS TOMAIIHUX >KUBOTHBIX. Copr,
1I0pOJa, IITaMM

CoBpeMeHHbBIE METO/Bl CENEKIUMU. MaccoBbli U WMHIAUBUIYaJdbHBIH OTOOpPHI B
CEJIEKIIMM PACTeHUH M KMBOTHBIX. OlLleHKa sKcTepbepa. bim3koponcTBeHHOE
cKkpeuBanue — WHOpuAWHT. Yuctas nuHus. CKpemmuBaHUE YHCTHIX JIMHHU.
I'erepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuams3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
[IOJIyYE€HUE TIOJIUIUIONAOB. JIOCTMIKEHHUS CEJIEKIMM PACTEHHUM, >XMBOTHBIX U
MHKPOOPTraHU3MOB

buorexnosnorusi kak oTpacib MPOU3BOACTBA. ['e€HHAs WHXKEHEpUs. Tarlbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennpix opranm3moB. Kierounas
nixkeHepus.  Kiierounble  KynbTypbl. MEKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHuUpoBaHHE  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. ODKOJIOTHUECKHE W dTHdyeckue npoosembl. MO — reHeTHuecku
MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KJIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

DBOJIOLMOHHAS OUOIOTHS

11

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  dBomonuu.  [laneoHTonorudeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUs] BHMJIOB B IAJIEOHTOJIOTMYECKON JIETONUCH, NepexoaHble (HOPMBI.
buoreorpaguueckue: cxoactBo M paznuuue ¢ayH U (IOp MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PA3IUUnsi SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHUYHBbIC,
pPYAMMEHTapHBIE OpPIaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHUE: CXO/ICTBO
MEXAaHHU3MOB HAaACJICACTBECHHOCTH M OCHOBHBLIX MeTa00INIECKUX HYTeﬁ Y BCEX
OpPraHHU3MOB

1.2

1.3

OBomounonHass  teopust Y.  [lapBuna. IlpeamochulkM  BO3HMKHOBEHUS
napBUHM3MA. JIBMDKYIIME CHJIBI 3BOJIIOLMM BUAOB 1o JlapBuHY (M30BITOUHOE
pa3sMHOXEHHE NP OTPAHUYEHHOCTH PECYpPCOB, HEOIpeaeNéHHass U3MEHYMBOCTD,
60pn0a 3a cylecTBOBaHUE, €CTECTBEHHBIH 0TOOD)

Cunrernueckast Teopust osBomouuun (CTD) U OCHOBHbIE €€ TOJOXKEHHUS.
Muxkpo3omtonus. [lonynsanus Kak eIMHUIA BUAA U IBOJIIOLUN

14

JBrkymue cuibl ((pakTOphl) JBOJIOIUU BHAOB B TpUpoae. MyTarmOHHBINA
nporecc ¥ KOMOMHATHBHAS M3MEHYHMBOCTH. llOmMymsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonuii Gaxtop
sBOIOLNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT, OpraHU3MOB Kak pe3ynbTar sBomonuu. [Ipumepst
PUCTIOCOOTICHUN Y OpraHu3MoB. ApoMop(O3bl U HAHOAANTALINY.




1.5

Bun u Bunoo6pazosanue. Kpurepun una. OcHOBHBIEC (DOPMBI BUI000PA30BAHUS:
reorpaguueckoe, IKOJIOrHIECKOe

MakposBomrorist.  Popmbl  3BOMIOUMHU:  (MIIETHYECKas,  JAMBEPreHTHAs,
KOHBEpreHTHas1, napauienbHas. HeobpaTumMocTs 3BOIOLNUN

Bo3unknoBenue u Pa3BUTHC )KU3HU Ha 3emie

2.1

JloHayuyHble TIpPEACTABIECHUS O 3apOKICHUU KU3HU. HayuyHbple TIuUIOTE3BI
BO3HUKHOBEHHUS KHM3HU Ha 3emyie: a0uoreHe3 W MaHCIepMus. XUMUYeCKas
SBOIOLHUSA. ODKCIEPUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKOM HBOJIIOLUU.
Havanpubie sTambl Ouosiormueckoil sBomonuu. ['mnoresa PHK-mupa. IlepBeie
KJIETKHU U UX 3BOIIOLKA. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPIaHU3MOB

2.2

2.3

Pazputne xu3Hum Ha 3emiie mo spaM W nepuoaam. Karapxei. Apxeickas u
nporepo3oickas dpel. [lameo3oiickass spa u €€ NEepUOIbl: KEeMOPUNCKUH,
OpJIOBUKCKUM, CUIYPUMCKUN, JI€BOHCKHI, KAMEHHOYIOJbHBIN, MEPMCKUM.
Me3o30iickas 3pa u €€ Iepuobl: TPUACOBBIN, FOPCKH, MEJIOBOM.

Kalinozoiickass »9pa u e€ mepuojabl: IMaJeOreHOBbIA,  HEOTCHOBBIH,
AQHTPOIIOTCHOBBIM. XapaKTepUCTHUKA KIUMaTa W TEOJOTUYECKHX IMPOIIECCOB.
OcCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHUH H KUBOTHBIX. [losiBIEeHWE, paciBeT M BBIMHUPAHHE TPYII KUBBIX
OpraHHU3MOB

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBotouuu. (OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHu3MOB

2.4

2.5

DBOJIIOLIMS YeNloBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npenctaBieHUN o
MPOUCXOXKJACHUHM dYelloBeKa. MeTonbl u3ydeHus aHTpororeHe3a. CXoicTBa
pasnnyus 4eJIoBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE TIOJIOKEHUE YETIOBEKA.
JBrokymue cuiibl ((pakTopsl) aHTpornoreHe3a. HacnencTBeHHas ”3MEHUUBOCTh U
€CTeCTBeHHBIN 0TOOp. OOmlIecTBEHHBIH 00pa3 >XU3HU, W3TOTOBJICHHE OPYAMIA
Tpyia, MBIIUICHHUE, PEYb

OcHOBHBIE CTaAMM W BETBHU 3BOJIOLMU YEJIOBEKA: aBCTPAJONUTEKH, YenoBek
ymensiid, YenoBexk mnpsamoxomaumui, YenoBek HeaHAepTanbckuil, UYemoBek
pazymHblii. Haxonku nckomaembIX OCTaHKOB, BPEMs CYIIECTBOBaHUS, 00JIaCTh
pacrpocTpaHeHHsl, 00bEM T'OJIOBHOIO MO3ra, 00pa3 >KU3HHU, OpYAus

2.6

3.1

YenoBeueckne packl. OCHOBHbIE OOJIBIINE pachl: €BpONeoHIHas (eBpazuiickas),
HErpO-aBCTPaAIONIHAS (9KBaTOpHANIbHASA), MOHTOJIOUHAS (a3marcko-
amepHuKaHcKast). YepTbl MpUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac
K yCIIOBUSIM cyliecTBoBaHMs. EnquHcTBO yenoBedeckux pac. Kputuka pacuzma

Opranu3Mel 1 OKpyKarolas cpeaa

OKojorus Kak Hayka. 3aJaud U pasfesbl dKOJIOTMU. MeToJpl IKOJIOTHYECKUX
UccleoBaHui. DKosornyeckoe MupoBo33penue. Cpeabl 00UTaHUSI OpPraHU3MOB:
BOJIHAsI, HA3EMHO-BO3AYIIIHAsI, IOYBEHHAsl, BHYTPUOpPraHU3MEHHAs

3.2

Okonornyeckue  Qaxktopsl.  Knaccupukamus — 9KOJIOTMYECKUX  (DaKTOPOB:
abuoTuyeckre, OMOTHYECKHME M aHTpomoreHHsle. JlelcTBHE HKOJIOTMYECKUX
(akTOpPOB HA OPraHU3MBbI

3.3

AbGunornueckue (hakTopel: CBET, TEMIIEparypa, BIKHOCTh. DOTONEPHOIAM3M.
[IpucriocoOneHuss OpraHu3MOB K  JCHCTBHIO aOMOTHYECKUX  (AKTOPOB.
buonornueckue puTMsl

3.4

buotnueckue Qaxrtopbl. Bumbl OMOTHYECKMX B3aWMOJEHCTBMIA: KOHKYpPEHIIMS,
XMIIHUYECTBO, MAapa3sUTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJeOHUYEeCTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HeHTpasm3M. 3HaYeHHe  OMOTHYECKHX




B3aUMOJCHCTBUH TSI CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOTIHBIX COOOIIECTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHUKHU ITOITYJIAIU M. OCHOBHBIE IIOKa3aTejin
nomyJjdauuu: 4YUCJICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,
MUrpamus. Z[I/IHaMI/IKa YHUCJICHHOCTH ITOIIYJIIIHUH U eé peryisusa

COO6I_H€CTB3 1 3KOJIOTHYECKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunabl-momuHantel. CBS3U B
onoleHo3e

4.2

Okonornyeckue cucreMsl (9kocucremsl). Ilonarue 006 »skocucreme U
ouoreoneno3e. DYHKIHMOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLECHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BeleCTB ¥ OTOK 3HEPTUH B SIKOCHUCTEME.
Tpodpuueckue (nuieBble) ypOBHU 3KOocHcTeMbl. [luieBble Lienmu U CETH.
OcCHOBHBIE TOKa3aTeNIM HKOCUCTEMBbI: Oumomacca, MPOAYKLHUA. DKOJIOTHYECKUE
NUpaMHbl: MPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA 3KOCUCTEM:
YCTOHYMBOCTB, CAMOPETryJisALns, pasButue. Cykueccus

4.3

[Ipupoanbie 3x0cuCcTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBL. YpO0IKOCHCTEMBI.
buonoruueckoe u X03HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrop ycroWumBoctH dKocucteM. CoxpaHeHue
OHMOJIOrMYecKOoro pa3HooOpasus Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB M CTpyKTypa
ouocdepsl. Kupoe BemectBo U ero ¢GyHkiuu. OcoOeHHOCTH Onocdepsl Kak
rno0anbHOM 3KocucTeMbl. J[MHamMuuyeckoe paBHOBecMe U oOpaTHas CBsA3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKUE ITUKIBI JJIEMEHTOB
(yraepona, a3ota). 30HaIbHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuectBo B Ouocepe 3emian. AHTpONOTreHHbIE M3MEHEHUs B Ouocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.

OcHOBa  palMOHAJIBHOTO  YNpaBJIEHUS TNPUPOJHBIMH pecypcaMh U HX
ucnoJib30BaHue. JlocTHkeHUs: OMOJIOTHH U OXpaHa MPUPOAbI




YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buosorus. 10 knacc. [laceunuk B.B., Kamenckunit A.A., Pyonios A.M. u ap.; [lox
penakiueii [Taceunnka B.B. Axunoneproe o6mectBo «M3natensctBo «IIpocBenieHue»
* buonorus. 11 xnacc. Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [Tox
penakiueii [Taceunnka B.B. Axunoneproe o6mectBo «M3natensctBo «IIpocBenieHue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA
OOII COO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmuoreka [JOK



