MHNOACHUTEJBbHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMMbl MO OUOJOTUU TEOPETUYECKYIO OCHOBY [UIsl OMpeesieHUs
MOJIXO0A0B K (OPMHUPOBAHHIO CoOJepX aHUA YydeOHOro mpeamera «bHOJOTHS» COCTABUIM:
koHnentyainpHbie nojoxeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IEJEH, COIepiKaHuUs,
pe3ynbTaToB 00ydeHUs U TpeOOBaHHWM K YPOBHIO MOJATOTOBKH BBIMTYCKHHKOB, TOJIOXKEHUS 00
o0IIMX HENSIX M MPUHIMIAX, XapaKTepU3YIOUUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmiero obpazoBanus B Poccuiickoii denepanun, a TakkKe MOJIOKESHUS O Cenu(UKe OHOIOTHH,
e¢ 3HAYCHWU B TO3HAHWMU >KMBOM MPHUPOJBI M 00ECHEeUeHHH CYIIECTBOBAaHHS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpe/IeIeHbl OCHOBHbIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o O6uonoruu JaétT MPEICTaBICHUE O IENIX, 00 00IIeH cTpareruu 00ydeHHs,
BOCIIUTAHHUSI ¥ Pa3BUTUS OOydaromuxcs cpeacTBamMu ydeOHoro mpenmera «buomorus»,
orpeneNiieT 005S3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpeaeieHue Io
paszenaM U TeMaM, PEeKOMEHIyeMYIO IOCJIeN0BaTeIbHOCTh M3yueHUs yueOHOro marepuaia ¢
y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, TOTUKU 00pa3oBaTeNbHOrO Mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJarONIIXCsl.

B mporpaMme mo OHONOTHHM TaKKe YUYMUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JTUYHOCTHBIM, METaNpeJAMETHBIM M TMPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATENbHOCTH/yUeOHbIX JIeHCTBUI 00yUaroMXCs o
OCBOEHHUIO COJIEpKaHusl OMOJIOrHYecKoro o0pa3oBaHUsl.

B nporpamme no Guosorun (10—11 kmaccel, 6a30BbIii ypOBEHB) pealn30BaH MPUHIUI
IIPEEMCTBEHHOCTH B H3Y4YeHUH Ouosioruu, Omarojaps dYeMy B Hell mpocMaTpuBaeTcs
HaMpaBIIEHHOCTh Ha Pa3BUTHE 3HAHUH, CBS3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPWUEHTAUMH JIMYHOCTH, OSKOJIOTWYECKOTO  MBIIUICHUS,
MIPEe/ICTAaBICHU O 370pOBOM o00pa3e JKHM3HM U OEpeXHbIM OTHOIIEHHEM K OKpYy)Karolen
npupogHoit cpene. IlosToMy Hapsay ¢ u3ydyeHHEM OOIIEOMONIOTMYECKUX TEOpUH, a Takke
3HAHUN O CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOIIECCOB B TPOTpaMMe MO OHWOJOTHH YIEICHO BHHMAaHHUE WCIIOJIE30BAHHUIO TTOYUYECHHBIX
3HaHUI B TOBCEHEBHOM JKMU3HU UTSI PEIICHUSI TIPUKIATHBIX 3a/1a4, B TOM YHCIE: MPOPIIAKTHKA
HACJIE/ICTBEHHBIX ~ 3a00JIeBaHMM  YelloBeKa, MEIUKO-TeHETHYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS PKOJOTMUYECKH I€JIeCO00Pa3HOr0 MOBEACHUS B OKpY’KaIOUIeW MPUPOAHON cpere,
aHaJlM3a BIMSHUS XO3AWCTBEHHOM MEATEIbHOCTH 4YeNIOBEKa Ha COCTOSHUE MPHUPOAHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCHJIEHHE BHUMAaHHUS K MPUKIATHOW HAMPaBICHHOCTH y4eOHOIO
npeamera «buoIOrus» MPOIUKTOBAHO HEOOXOAUMOCTHIO O0ECIICUEHUS! YCIOBHMA TSI PEeLICHHS
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas Mpeanoaraet

dbopMupoBaHue y oO0yyarommxcs CIoCOOHOCTH aJanTHUPOBAaThCA K W3MEHEHUSM JIWHAMUYHO



Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.
buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMsI 3aHMMaeT BaxHoe mecto. OHa
obecrieunBaeT (hopMUpoBaHHE Yy OOYYAIOMIMXCSl TPEACTABICHUH O HAay4YHOW KapTHHE MHpA,
pacumpsier 1 0000IIaeT 3HAHKS O KUBOU MPHUPOJE, €€ OTIUYUTEIBHBIX PU3HAKAX — YPOBHEBON
OpraHM3alliil U OHBOJIIOLWHU, CO3MaéT YCIOBUSA JUISA: IO3HAHUS 3aKOHOB >KMBOM TNPHUPOIbI,
¢dbopMupoBanus (QYHKIMOHAIBHOM T'PaMOTHOCTH, HAaBBIKOB 3J0POBOrO M 0Oe30macHOro obdpasa
KU3HU, DKOJIOTMYECKOTO MBILIUIEHUS, LEHHOCTHOIO OTHOLIEHHUS K JKMBOW IpUpOAE U
yenoBeKy.bonpioe 3HaueHue OMONIOIMS MMEET TaKKe Ul PEIIEHHUs BOCHIUTATENIBHBIX U
pa3BUBAIOIIMX 33/1a4 CpeAHEro oOIero oopazoBanus, couuanuzaniuu odydaromuxcs. U3yuenue
OouoIoruu o0ecrnieurBaeT yCIIOBHS TUIS dbopMupoBaHus UHTEIJICKTYalbHBIX,
KOMMYHHKAITMOHHBIX W WH(MOPMAIIMOHHBIX HABBIKOB, ICTETHYECKOH KYIBTYPHI, CIIOCOOCTBYET
MHTErpauy OMOJIOIMYECKUX 3HAHUN C MPEJCTaBICHUSIMM U3 APYTUX y4eOHBIX NPEAMETOB, B
9aCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHbIE MOJIOXKEHHUS O TPEAHA3HAYCHUN y4eOHOTO
npenMera «bHOJOTHS» COCTaBUIM OCHOBY [UIsl OMNpENeleHHs] IOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €TI0 COJIePKaHUs, IPEICTABICHHOTO B IPOrpaMMe 10 OMOIOTHH.

Ot60p conepsxkanusi yueOHOro npeamera «buosgorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUHI KYJIBTYpOCOOOPA3HOTO MMOAX0/a, B COOTBETCTBUM C KOTOPBIM OOYYarOIIMECs TOJIKHBI
OCBOUTH 3HAHHS W YMEHUS, 3HaUYUMBbIE 17 (popMupoBaHUS 0OIIEH KYyIbTYphl, OMpPEIENIoNIne
aJIeKBaTHOE TIIOBE/ICHUE YEJIOBEKa B OKpY)KaIoLled NpUpPOAHOM cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOMN KU3HU U MPaKTHUEeCKOU aesTenbHOCTU. Oco00e MECTO B DTOW CHCTEME 3HAHHM
3aHMMAIOT D3JIEMEHTBl COJIEpP)KaHUs, KOTOpbIE CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
IIPEICTAaBICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHEHTAIUAX JINYHOCTH, CIIOCOOCTBYIOIMX I'YMaHHU3aIMKU OMOJIOTHYECKOr0 00pa30BaHMUs.

CTpyKTypHpOBaHHUE COJEpKaHHUS y4yeOHOTO Marepuana B IporpaMMe IO OHOJIOTHH
OCYILIECTBJIIEHO C YYETOM MPHUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTAX
KUBOM TpUPOJBI, O €€ ypOBHEBOM OpraHM3alliM W HBOJIOLMU. B COOTBETCTBMM C 3THM B
CTPYKType y4ueOHOro mpeamera «bHOJIOTHs» BBIIENEHBI CIEIYIOIUE COJepKaTeIbHbIe JIMHUMU:
«buonorus kak Hayka. MeToapl Hay4HOTrO Mo3HaHMs», «KieTka kak OMoJoru4eckasl CUCTEMay,
«Opranusm kak 6uosnoruueckasi cucremay, «Crucrema 1 MHOrooOpa3ue OpraHMyecKoro MHUpay,
«IBONIOLUA KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH Y.

Ilens u3ydyeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJaJICHHE
OOy4alolMMUCS 3HAaHUSAMU O CTPYKTYPHO-(QYHKUIMOHAIBHOM OpraHu3allid KHUBBIX CHCTEM
Pa3HOTo paHra u NpuoOpeTeHre YMEHUN HCII0JIb30BATh 3TU 3HAHUS JUIsl TPAMOTHBIX JI€HCTBUM B
OTHOIICHUU 0OBEKTOB KUBOW MIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOIIEM.

JocTmwkenne nenu wuzydeHus ydeOHoro mnpenmera «buosnorus» Ha 0a30BOM ypOBHE

o0ecrieunBaeTCs PeIIeHUEM CIICAYIOINX 3a1a4d:



OCBOEHHE OOYYaloIIMMUCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBWiIax, CIy>KalluX OCHOBOW At (OPMHUPOBAHUS
NPEJCTaBICHUNA O eCTECTBEHHO-HAYYHOW KapTHHE MHpA, O METOJaX HAy4YHOro IO3HaHUS,
CTPOCHUH, MHOT000pasMH M OCOOCHHOCTSAX >XHBBIX CHUCTEM pa3HOTO YPOBHS OpraHU3allHH,
BBIIAIOIINXCS OTKPBITUAX M COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHue y 0O0yYaromIMXCs MO3HABATEIbHBIX, MHTEIIEKTYaJbHBIX W TBOPYECKHX
CIOCOOHOCTEH B MpoLecce aHaIu3a JaHHbBIX O MYTAX Pa3BUTH B OMOJOTHH HAYYHBIX B3IJISOB,
U7CH U MOAX0/0B K U3YUEHHIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpTraHU3aINH;

CTaHOBJIEHHE Yy oOOydJarommxcsi oOmed KylabTypbl, (QYHKIMOHAIBHOH TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEr0 MUpa KUBOM MPUPOIBI Ha
OCHOBAHWY 3HAHHUU U ONBITA, TOJYYCHHBIX IPU H3yYCHUU OUOIJIOTHH;

dbopMupoBaHHE Y OOYYAIOIIMXCS YMEHHH HWIUTIOCTPUPOBATH 3HAYCHUE OMOJOTHYCCKHX
3HaHUI B TPAKTHYECKOW JEATETBHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIITHCKHIX
TEXHOJIOTUH 1 arpoOHOTEXHOJIOTHIA;

BOCIHUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHMSI YEIOBEKOM >KMBOW MPUPOJIBI,
HE00X0AMMOCTH OEpEKHOTO OTHOLICHUS K HEH, COOIIOACHUS STHUECKUX HOPM IPH MPOBEICHUN
OMOJIOTUYECKUX HCCIIE0OBaHUI; OCO3HAHUE IEHHOCTH OMOJIOTMYECKUX 3HAHWUN JIJISI TIOBBIIICHUS
YPOBHS 9KOJIOTUYECKOU KYIbTYPBI, 7151 POPMUPOBAHUS HAYUHOTO MHUPOBO33PEHHUS;

MpUMEHEeHUE MPUOOPETEHHBIX 3HAHWN U yYMEHUW B MOBCEIHEBHOW >KU3HU ISl OLICHKH
MOCJIEAICTBUI CBOEH JEATEIbHOCTH IO OTHOLIEHHWIO K OKpYXarouleil cpene, COOCTBEHHOMY
310pOBBIO, 000CHOBaHUE U COOJI0ICHNE Mep TTPO(HIIaKTHKH 3a007I€BaHU.

B cucreme cpennero obuiero oopasoBanus «buosnorus», nydaemas Ha 0a30BOM ypOBHE,
ABISIETCA 00s3aTeIbHBIM y4YeOHBIM IMPEIMETOM, BXOSIIUM B COCTaB MpPEIMETHOM o0iacTtu
«EcTecTBeHHO-HAYYHBIE TIPEIMETHI.

Jnst m3ydennst 6noaorud Ha 6a30BOM ypOBHE CpPEeIHETO OOIero oopa3oBaHUs OTBOJIUTCS

68 yacoB: B 10 kimacce — 34 yvaca (1 wac B Henemo), B 11 kmacce — 34 gaca (1 gac B Henenro).



COILEPKAHUE OBYYEHUA 10 KJTACC

Tema 1. buosorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JAPYTUMHU
€CTECTBCHHBIMU HayKamu, Quiocodueid, 3TUKON, ACTETHKOW W mpaBoM. Poib Ouonoruu B
(dbopMUpOBaHUM COBPEMEHHOI HaydHOH KapTUHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTo1p1 TO3HAHUS KUBOUM MPHUPOALI (HAOII0IeHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHHE,
KJIacCU(UKALUS, MOJISTHPOBAHKE, CTATHCTHUYECKAss 00pabOTKa JaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. HapBun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS KUBON TPUPOIBD.

JlabopaTopHble M MpaKTHYeCKHe PadOThI:

[Tpaktueckast pabora Ne 1. «lcmnonbp3oBaHUE pa3IMUHBIX METOAOB IPU H3YYEHUU
OMOJIOTUYECKIX OOBEKTOBY.

Tema 2. JKuBble cucTEeMBbI M HX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MOpeaMeT u3ydeHus Ouonoruu. OTIWYHE >KUBBIX
CHUCTEM OT HEOPTAaHHUYECKOU MPUPOJIBI.

CgoiictBa OuocucteM U HX pa3zHooOpa3ue. YPOBHHM OpraHU3AIMH OUOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIIETOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBIM,  IOIMYJIALMOHHO-BUIOBOM,
9KOCHUCTEMHBIH (OMOTreoeHOTHYECKHI), OMOC(hEepHBI.

JdemMoHcTpaumu:

Tabmuupl 1 cxeMbl: «OCHOBHBIE TPHU3HAKH >KU3HU», «YPOBHU OpraHU3AIMH >KUBOU
MIPUPOABDY.

O6opynosanue: Moaens Moiekynsl JTHK.

Tema 3. XuMHYECKHUIi COCTAB U CTPOEHHE KJIETKH.

XUMUYECKU I COCTaB KJIETKH. XUMUYECKUE  DIJIEMEHTHI: MAaKpOIJIEMEHTHI,
MHUKpPO3JIeMeHThI. Bo/la 1 MuHepanbHbIE BEIIECTBA.

OyHKUIMM BOJBI UM MHUHEpAJIbHBIX BellecTB B KieTke. [logaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKUCIOTHI — MOHOMEpHI OenkoB. HezameHnnMeble
U 3aMEHHUMbIE AMHHOKHUCIOTHI. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOIA
MOJIEKYJIbl (TI€pBUYHAs, BTOPUYHAs, TPETHYHAs M YETBEPTHUHASL CTPYKTypa). XUMHUYECKUE
cBolicTBa OenKkoB. bruonorndyeckue GyHKIMM OCITKOB.

®depmeHThl — OmoJornueckne Karanu3atopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTP,
cyoctpatHas  crenuduuHocts.  Kodepmentsl. Buramusbl.  OTnuuus  (QepMEHTOB  OT
HEOPraHUYECKHX KaTalu3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TJIFOKO3a, puO03a U Ie30KCHpuO03a), Aucaxapuiasl (caxaposa,



JIaKTO3a) W Tojucaxapunbl (KpaxMmaj, TJIMKOTEH, IeJUT0iI03a). buonorndeckue ¢QyHKIAN
YIJIEBOJIOB.

Jlumuael:  Tpuraunepuasl, ¢Gocdomunuas, crepounsl. [ 'mapodusHO-TUAPOPOOHBIE
cBoiicTBa. bronornueckue Qpynkuuu munuaoB. CpaBHEHUE YIIIEBOJIOB, OENKOB M JTUMHIOB KaK
ucrouynukoB sHeprur. Hyknewmnoseie kucnotel: JIHK u PHK. Hykneotuabsl — mMoHOMEpHI
HYKJIeuHOBBIX KHCIOT. Ctpoenue u ¢pynkuuu JIHK. Ctpoenune u ¢pynkmuun PHK. Bunsr PHK.
AT®: crpoenue u GyHKIIHU.

[Muronorus — Hayka o kierke. Kiierounas teopus — mpuMmep B3aUMOJICHUCTBUS HUIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUsI KIETKH.

Knerka kak nenoctHas >xuBas cucreMa. OOlye NpU3HAKU KIETOK: 3aMKHYTasi HapyxXHast
memOpana, monekynsl JJHK kak renetnueckuii anmapar, cuctemMa CHHTE3a OeJka.

Tunel KJIETOK: dJyKapuoTHyeckass U Inpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoil kinetku. Kierounas crenka 6akrepuil. CTpoeHne 3yKapuOTHYECKON KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTEIIbHON, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, MX (QYHKIUH.
[Tna3maruueckass memOpana, e€ cBoictBa W (QyHKiuH. LluTorurasma m e€ OpraHoWbL.
OnnomeMmOpanHbie opranouas! kinetku: JIIC, annapat 'onbmku, muzocomsl. [lonmyaBTOHOMHBIE
OpraHouzbl KJIETKU: MHUTOXOHAPHUH, IacTuiabl. IIponcxoxkaeHne MUTOXOHIAPHHA W IUIACTHA.
Buns! mitactun. HememOpaHHbIe OpraHOUIbI KIETKU: PUOOCOMBI, KJIETOUHBIHN LIEHTpP, LIEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIIMN OpraHOUA0B KIETKU. BKitoueHus.

Anpo — perynaropHsblil neHTp KiaeTku. CTpoeHue sapa: sjiepHas 000104Ka, Kapuoria3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemMoHcTpaumu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammsl: «PacnpeneneHne XMMHUECKHUX DJIEMEHTOB B HEKUBOH NPUPOIE»,
«Pacrnipenenenne XuMUYECKUX 3JIEMEHTOB B JKUBOU MTPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabauIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbI BOABIY, «buocnunTes 6enka», «CtpoeHune Mosiekyisl Oenka», «CtpoeHue hepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuOTHYECKON
KJIeTKn», «CTpO€HHE >KUBOTHOM KIETKH», «CTpOCHHE paCTUTENIbHON KIETKW», «CTpoeHue
MPOKAPUOTHYECKOHN KIETKNY», «CTpOEHUE A/ipa KIETKU», «Y TJICBOABDY, «JIMIUIBI.

Ob6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYIOBaHUE Ui NPOBEIACHUS HAOIIOICHHIA,
M3MEPEHUH, HKCIIEPUMEHTOB, MUKPOIIPENapaThl PAacTUTEIbHBIX, KHUBOTHBIX M OaKTepHAIbHBIX

KJICTOK.



JlaGopaTopHble U IPaKTUYeCKUE PA0OTHI:

JlaGopatopnass pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMeEpE aMmIIa3bl WIN KaTajaasbl)».

Jlaboparopuass pabora Ne 2. «l3yueHue CTpOCHHS KIETOK PACTCHHUH, >XUBOTHBIX U
OaxkTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMHCAHUEY.

Tema 4. JKusHeaeaATeIbHOCTH KJIECTKH.

Ob6men BemecTB, Wik Merabomm3M. Accummwranus (mIacTH4eckuid  oOMeH) U
TUCCUMUIISALIUS (PHEPTETUUECKUH 0OMEH) — JIBe CTOPOHBI €MHOTO Tpoliecca Metadonusma. Pob
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbid. Pons pepmeHTOB B 00MEHE
BELIECTB U MIPEBPALLEHUHU SJHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TemHOBas (a3el (ortocuHTe3a. Peakumm QoTocuHTE3A.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JJIs KU3HU Ha 3emiie. BiusiHue ycinoBuid
cpensl Ha (OTOCHMHTE3 U CHOCOOBI MOBBIIICHUSI €r0 MPOIYKTUBHOCTU Y KYJIBTYPHBIX PACTEHUM
XeMocHuHTe3. XeMOCHHTE3UPYIOIIHe OaKTepun. 3HaUeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIIe.

OHepretuyeckuii oOMeH B  KieTke. PacuiensieHue  BeIIECTB, BbIJCIEHUE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl 3Heprerudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucioponHoe oOkucIeHHME, WIM  KIETOYHOE JbixaHue. OKHUCINTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuuHoro cuHte3a. ['enermueckas unpopmanus u JIHK. Peanusanus
TreHeTUYEeCKOM MHpoOpMaIu B KieTke. ['eHeTnuueckuid Ko M ero cpoicTBa. TpaHckpumnus —
Mmatpuunblii cunTe3 PHK. Tpancnsauus — GuocunTe3 Oenka. Jransl TpaHcasanuu. Koauposanue
aMMHOKUCIIOT. Posib pubocom B OnocuHTe3e Oernka.

Heknerounsie ¢opmbl xu3Hu — BHUpycbl. Mcropust otkpeitus BupycoB (. .
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI U KU3HEHHOTO ITMKIIa BUPYCcoB. bakrepnodaru. bone3an
pacTeHuil, )KUBOTHBIX U YellOBeKa, BhI3bIBaeMbIe BUpycamu. Bupyc nMmyHoaeduuTa yesoBeka
(BUY) - Bo3oyaurens CIIMJa. OOparHas TpaHCKpUILMs, peBepTra3a M HHTErpasa.
[IpodunakTrka pacipocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIM.

JdemMoHcTpaumu:

[Toptpetsr: H. K. Konsnos, 1. U. IBanosckuii, K. A. Tumupsizes.

Tabmupr  u cxembl: «Tumbl  nutanHus», «Mertabonusm»,  «MUTOXOHIPUSY,
«DHepreTuueckuii ooMeny, «Xmoportacty, «Dorocuntes», «Ctpoenune JIHK», «Ctpoenue u
dbyHKIIMOHMpOBaHUE  TeHay, «CuHre3  Oemka», «['eHetmueckmii  Koay, «Bupycem,
«bakrepuodarn», «Crpoenne u xu3HeHHbId 1wkn Bupyca CIIMa, Oaxtepuodaray,
«Penmukanus JTHK».

O6GopynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunius», «buocunres



oenkay, «CTpoeHHE KIETKU», Moaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHoKeHNe U HHAMBHAYAJIbHOE Pa3BUTHE OPraHNU3MOB.

Knerounslii 1K, WM KU3HEHHBIM LUK Kietku. MuHtepdasa m mwmros. Ilporeccsl,
npoTekaromue B uHTEepdasze. Pemnmukamus — peakuus marpuunoro cunreza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapwoOTHUIl. JIMIUIOWIHBI M TaIUIOWIHBIA XPOMOCOMHBIC
Habopbl. Xpomatusl. LluTonornueckre OCHOBBI Pa3MHOMKEHUSI M WHAMBUAYAIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnerkn — muto3. Craaum muto3a. Ilpouecchl, NMpoucXonsdlIMe Ha Pas3HbBIX
CTaAUSAX MUTO3a. BHOJIIOrMYecKuii CMBICII MUTO3A.

[TporpamMmmupyemasi ruGesb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHMSI OpraHM3MoOB: Oecrnoioe U moioBoe. Buael Oecrosioro
pPa3sMHOXKCEHHUS: JeNIeHNE HaJBOE, MOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYCHHE IS
CEJICKLIUH.

[TonoBo€ pa3sMHOXKEHHUE, €0 OTINYHS OT OECIOI0ro.

Meiios. Craguu meiosza. [Iporeccel, mpoucxomsnie Ha cragusx Mmeinosa. [loBenenue
XpoMocoM B Meno3e. KpoccuHrosep. bronorndecknii CMbICI U 3HaYEHHUE Me03a.

["ameTorenes — mpouecc 00pa3oBaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [10JI0BBIE JKeTe3blI:
CEeMEHHUKU M siMyHUKH. OOpa3oBaHHE U pa3BUTHE IOJIOBBIX KJIETOK — ramer (CrepMaro30M[,
silleKIeTka) — crepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpPOEHUs SAWLEKIETOK |
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WNunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpHOHaNbHOE pa3BUTHE (3MOPHUOTEHE3).
Otanbl AMOPHOHAIBHOTO pPa3BUTHS Y MO3BOHOUHBIX JKUBOTHBIX: JIPOOJICHHME, TacTpyJsiLus,
opranorenes. IToctamOproHanbHOe pa3BuTHE. THUIBI MOCTAIMOPUOHAIBHOTO PA3BUTHS: MPSAMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeabl Ha pa3BUTHE OPraHu3MOB, (AKTOpPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOACTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU
pa3BUTHSL.

JdemMoHcTpaumu:

Tabmuupl u cxemsl: «DOpPMBI pa3MHOXKEHUS OPTaHU3MOBY, «JIBOITHOE OIIOOTBOpEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHME pacTeHui», «/leneHue kieTkn
OakTepuit», «CTpOCHHE IOJOBBIX KJIETOK», «CTpPOCHHE XPOMOCOMBI», «KIIETOUHBIN MUK,
«Penmukanus [JHK», «Mutosy, «Meio3», «lIpsimoe u Henpsmoe pa3Butue», «l'ameroreHes y
MJIEKONUTAIOINX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTECHE3A».

ObopynoBaHue: MHUKPOCKOIN, MHUKponpenapaThl «CriepMaTro30ubl MIIEKOIUTAIOLIETOY,

((HﬁHeKHeTKa MIJICKOITMTAIOIICT O, ((KapI/IOKI/IHGS B KJICTKax KOpPCIIKa JyKa», MarduTHas



MoeNb-anuIukaus «/lenenue knetkn», monens JIHK, moaens MmetadazHoit XpoMOCOMBL.

JlaGopaTopHble U IPaKTHYeCKUE PA0OTHI:

Jlaboparopuas pabora Ne 3. «HabmoneHue MuTO3a B KIIETKAaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax».

Jlaboparopuas pabora Ne 4. «l3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIMpenaparax.

Tema 6. HacjiencTBeHHOCTh U H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pa3BUTHS TEHETUKU. Poib LUTONOTMH H
SMOPHUOJIOTUU B CTAHOBJICHUH T'€HETHKU. BKitag poccuiickux u 3apyO0eXHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToapl TeHEeTUKH (TUOPHUIONIOTUYECKUM, LUTOTEHEeTUYECKHU, MOJEKYISIpHO-
reHeTu4eckuii). OCHOBHbBIE T€HETUYECKHUE TTOHATHUS. | eHeTnYecKass CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIMBaHHI.

3aKOHOMEPHOCTH  HACJEAOBaHUS  TMPU3HAKOB, ycTaHoBIeHHble [.  MeHnenem.
MounorubpuaHoe ckpenmBanue. 3aKoH eIuHOo00pasusi THOPUIO0B MEepBOTo MokoseHus. [IpaBuio
JOMUHUPOBaHMUS. 3aKOH paculeuieHus npu3HakoB. [mnore3a uyuctorhl ramer. [lonmHoe wu
HETIOJTHOE JOMUHUPOBAHHUE.

JurnbpugHoe CKpemMBaHWE. 3aKOH HE3aBHCHUMOTO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI TUTHMOPHIHOTO CKPEIIMBAaHUSA. AHAIM3UPYIOLIEE CKpeIllMBaHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIS ONIpEIeTICHHs TEeHOTUIIA OCOOH.

CuenneHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mno cUEIIEHHOMY
HacJe0BaHUIO TeHOB. HapyiieHue ClierieHusl TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOpUsI HACIEACTBEHHOCTH. | eHeTuYeCcKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeAesIeHHE MoJia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'omorameTHsie W reTeporaMeTHble OpraHu3Mbl. HaciemoBanue MPU3HAKOB, CIEIJICHHBIX C
TIOJIOM.

N3meHunBOCTh. BUIbI MN3MEHUMBOCTH: HEHACJEICTBEHHAs U HAacleACTBEeHHas. Poib cpesbl
B HEHACJICJICTBEHHOW HW3MEHUYUBOCTHU. XapaKTEPUCTHKAa MOIU(DUKAIMOHHOW W3MEHUYHUBOCTH.
BaprannonHsslil psan v BapuanuoHHas kpusas. Hopma peaknun npusHaka. KonnuecTBeHHbIE 1
KaueCTBEHHBIC MMPU3HAKU U WX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYHNBOCTH.

Hacnencreennasi, UM TeHOTUIHYECKAs, U3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TMpOIECC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTH. MyTannoHHas
n3MeHYuBOCTh. Kiaccudukamuss MyTauuii: T€HHbIE, XPOMOCOMHBIE, T'eHOMHBIe. YacTtoTa u
MPUYUHBI MyTanuii. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACJIECACTBEHHOM
n3MenunBocty H. U. BaBuiosa.

Buesinepnast HacneICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TEHETHKH 4YEJIOBEKa:



TCHEATOTHYCCKUN,  OJIM3HEIOBBIM, [HUTOTCHETHYECKUH, OMOXUMHUYECKUM, MOJICKYJISAPHO-
reHeTudyeckuii. COBpPEMEHHOE ONpeleNieHne TEeHOTHUIIA: ITOJIHOT€HOMHOE CEKBEHUPOBAHME,
TCHOTUIIUPOBaHUE, B ToM umcie ¢ nomoinsio [M[P-ananm3a. HacnenctBennbie 3a0oieBaHms
YejoBeKa: TeHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOM IPenpacioyioKEHHOCTHIO,
xpomMocomHble Oone3Hu. ComaThueckue M TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIETKH.
[IpuHIMIBL 310pOBOr0 00pas3a >KU3HU, AUATHOCTUKH, MPOPUIAKTUKH U JICYCHHS] T€HETUYECKUX
Oone3nell. MeanMKO-TeHEeTHUYECKOe KOHCYJIbTHUPOBAaHUE. 3HAYCHHWE MEIMIIMHCKOM TEHETHKH B
MPEJOTBPAILLICHUN U JICYEHUN TeHETUYECKUX 3a00JIeBaHMIA YEeTIOBEKA.

JdeMoHcTpauMu:

[Toptpetsr: I'. Mennenn, T. Mopran, I'. ne ®@pus, C. C. Yersepukos, H. B. Tumocdees-
Pecorckuii, H. 1. BaBunos.

Tabmuip! u cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE U €r0 LIUTOI€HETUYECKasi OCHOBAY,

«3aKOH paclIeIUIeHUs] U €ro IMTOI€HETHYECKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,

«durubpunnoe ckpemuBanue», «llUTonoruueckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSY,
«Meiio3», «B3aumMoaeiicTBuEe amienbHbIX T'€HOBY», «['eHeTuyeckue KapThl paCTeHUH, )KUBOTHBIX
u yenoBekay, «l'eHeTuka nona», «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CLEIJIEHHOIO C IOJIOM»,
«Kapuotunsl 4enmoBeKa W JKUBOTHBIX», «Buabpl wu3MeHuuBocTH», «MoauduxanmoHHas
M3MEHUYUBOCTHY, «HacnemnoBanue pesyc-gakropay», «['eHeTHKa TPy KpoBu», «MyTallMOHHas
U3MEHUYUBOCTbY.

Ob6opynoBanue: Moaenu-anmiaukanuu «MoHoruOpuaHoe ckpemuBaHue», «HemnomaHoe
JOMUHUpOBaHUe», «JluruOpuaHoe ckpemmBaHue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpomnpenapat «Jpo3oduna» (HopMma, MmyTanuu (HOpMbI KPbUTHEB M OKPACKU Tena), repOapwuii
«I"opox MOCeBHOM.

JlabopaTopHble U MPaKTH4YeCKHeE PadoOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydenue pe3yabTaToB MOHOTHOPUIHOTO W TUTHOPUTHOTO
CKpEIIMBaHUA Y IP030(UIIBI HA TOTOBBIX MUKpPOMpEnapaTax.

JlaGopatopHas pabota Ne 6. «3yuenre Mou(pUKaITMOHHON U3MEHUMBOCTH, TIOCTPOEHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JlaGopatopnass paGora Ne 7. «AnHamu3z wmyrammid y JApo30GMiIbl  Ha TOTOBBIX
MHUKpOMpernaparax.

[TpakTudeckas pabota Ne 2. «CocTaBieHHe U aHATTU3 POJOCTIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U mpouecc. 3apoKJICHHUE CEIEKIUU U ToMecThkanus. Yuenue H. U.
BaBuioBa o LeHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJNbTypHBIX pacTeHHid. LIeHTpsl
MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOpOJa, IITAMM.

CoBpeMeHHBIE METOBI CENeKIIMU. MacCOBBIM M MHAWNBUIYATbHBI OTOOPHI B CEJICKITUU



pacteHuii u KUBOTHBIX. OIleHKa 3KCTepbepa. bInu3KopoicTBEHHOE CKpeIIMBaHHEe — WHOPUIMHT.
Uucrtas gunua. CkpenBaHue YHCTBHIX JUHUA. ['ereposuc, wim ruOpuaHas cuja.
HeponcreenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas TuOpuauM3anus U €€ yCIexwu.
HcKycCTBEHHBI MYyTareHe3 M MOJy4YEHUE MOJHUILUIOWIOB. JlOCTHIKEHUS CENEKIMU PACTCHUM,
KUBOTHBIX M MMKPOOPTaHM3MOB. bHOTEeXHOIOrMs Kak oOTpacib NPOU3BOACTBA. | 'eHHas
WHKeHepus. Dtarbl co3aanus pekomOuHanTHo JIHK u Tpancrennsix opranu3zmoB. Kierounas
nHxeHepuss.  Kinerounesle  KyiabTypbl.  MHUKPOKJIOHAJIBHOE  PAa3MHOXKEHHUE  PACTEHU.
KiionnpoBanue BBHICOKOTPOAYKTUBHBIX CEIIbCKOXO3SMCTBEHHBIX OPraHU3MOB. JKOJOTUUECKHUE U
studeckue rnpodnemsl. MO — renernyecku MOIU(GUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTparuu:

IToptpetsr: H. . Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. VBaHoB.

Tabmumel U cxembl: Kapta «LI[eHTpBI MPOMCXOXKICHUS W MHOTOOOPa3us KYyJIbTYpPHBIX
pactenuit», «llopoapl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OtnanéHHas
rubpunmzamus», «Paborel akamemmka M. @. UMBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «KierouHnele KylbTypbl U KIOHHpOBaHUE», «KOHCTpynpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB U KOPHEIUIOAOB TUKHX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035CTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKTHYeCKHe PadoThI:

Oxckypcusi «OCHOBHBIE METOJBI M JOCTHKEHUS CEJIEKIIUMM PACTeHHH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIA y4acTOK, B TEITUYHOE

XO03SICTBO, JJA0OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. JBoJroMOHHAs1 OMOJIOTHS.

ITpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpPUS U €€
MecCTO B OMoJIOrHH. BinsiHue 3BOMIOIIMOHHON TE€OpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeugerenscrBa HBONMONMU. [lane€oHTOIOrMYECKHE: IOCIIEI0BATEIBHOCTh IOSIBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOH JleTonucH, nepexoausie ¢popMbl. buoreorpaduueckue: cxoacTso
U paznuuue GayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iIMyusi SMOPHOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: T'OMOJIOTHYHBIC, AHAJOTUYHBIC, PYAMMEHTapHBIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKUE: CXOJCTBO MEXAaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomtonmonHasg Tteopus Y. JlapBuna. IlpeamnochbulkM BO3HUKHOBEHMS JapBHHHU3MA.

JIBuwkymiye Cwibl ABOMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMpU



OTPaHUYEHHOCTH PECYpPCOB, HEONpeAeaEHHas H3MEHUYUBOCTh, Oopb0a 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3sotoruu (CTI) u e€ 0OCHOBHBIE MOJIOKEHMUS.

MuxkposBomtonus. [lonynanusa kak eMHULA BUAA U IBOJIIOLUH.

JBmwxyume cuibl ((pakTopbl) BOJIOLMU BUAOB B Npupojae. MyTallMOHHBIM mpouecc U
KOMOMHATHBHAas M3MEHUYUBOCTh. [lomynsnuoHHble BOJHBI U JApeid renoB. Mzomsauus u
MUTpaLys.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop s3Bomonund. DopMbel eCTEeCTBEHHOTO
otbopa.

[TprcnocoO1eHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bostonuu. IIpumepsl npucnocobnenuit
y opraau3mMoB. ApoMOp(}O3bI U UINOATATITAIIH.

Bun u BumooOpazoBanme. Kpurepum Buma. OcHOBHBIE (GOPMBI BHI000pa30BAHUS:
reorpaduueckoe, 3KoJormueckoe. MakposBomronus. POpMBI  SBOMIONUHU:  PHIIETHYECKAS,
JMBEpPreHTHas, KOHBepreHTHasl, napauienbHas. HeoOpaTUMOCTh 3BOIIOLINY.

ITpoucxoxnenne OT  HeCHeUUATU3UPOBaHHbIX IIPEJKOB. IIporpeccupyromas
crenuanu3anysa. AganTuBHas pajualus.

JdemMoHcTpaumu:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepros.

Tabmunpel u  cxeMmbl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emie», «3apoJbIln
MTO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «Popmbl O0pbOBI 3a CyIIECTBOBAHHUEY,
«EctecTBenHbIit  0TOOp», «MHOroobpaszue copToB pacteHuil», «MHorooOpasue Mnopox
KHUBOTHBIX», «[lomynsauuny, «MyTalMOHHAas HM3MEHUYHBOCTBHY, «ApoMOp(do3bD»,
«MUmnoananrtanuny», «OO0mmas aerenepanusy», «JIBwkymue cuisl sBomonun», «Kapra-cxema
Mapuipyra myremectBus Y. Jlapsuna», «bopb0a 3a cymectBoBanue», «lIpucnocodieHHOCTH
OpraHusMoBy, «I eorpaduyeckoe BU1000pa3oBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMU OKPACKH, HAOOP IJIOJ0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX PUCTIOCOOIECHUH Y KUBOTHBIX», MOjieTb «OCHOBHbBIE
HaIpaBJIEHUs IBOJIIOLUNY», 00bEMHAs MoJienb «CTpOeHHE FOJIOBHOIO MO3Ta MMO3BOHOYHBIX ).

Buoreorpaduyeckas kapra wmwupa, KoOeKius «@DOpMBI COXPAaHHOCTH MCKOMAeMbIX
KUBOTHBIX M PAacTeHUi», Moaenpb anmmkanus «llepekpéct XxpomMocom», BIIaXHBIE MpETapaThbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JArymIKM», Mukpompenapar «/lpozoduna» (Hopma,
MyTaruu (OpMbI KPBUTHEB U OKPACKHU TENa).

JlabopaTopHble 1 npakTHYecKHe padoThI:

JlaGopatopHas pabota Ne 1. «CpaBHEeHHE BUI0OB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabGora Ne 2. «OmnmcaHue TPUCIOCOOICHHOCTH OpraHu3Ma u eé



OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHUE U Pa3BUTHE )KM3HU Ha 3eMule.

JloHayuHble IIpeICTaBICHUS O 3apOKICHUM XKM3HU. HayuHble TMIIOTE3bl BO3ZHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMusi. XUMHYECKas 3BOMOUMA. AOHMOTCHHBIM CHUHTE3
OPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. ODKCHEPUMEHTAIBHOE  MOJITBEPKIACHUE
XUMHUYECKol sBomonuu. HauanbHble Tanbl Ouosnorunyeckoil sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPaHHBIX CTPYKTYpP M BOSHUKHOBEHHUE MPOTOKIETKU. [IepBhIe KISTKU U HX
sBomtoLUs. DOPMUPOBAHNE OCHOBHBIX IPYIII dKUBBIX OPTAHU3MOB.

PazButne ku3HuM Ha 3emisie 1Mo Hpam U nepuoaam. Karapxeid. Apxeickas u
nporepo3oiickas dpbl. Ilaneozoiickas spa u e€ mnepuoabl: KeMOPHUICKHI, OpIOBUKCKUH,
CUJIypUHCKHM, I€BOHCKUHM, KAMEHHOYT OJIbHBIN, TIEPMCKHIA.

Me3o30iickast 3pa u €€ epruopl: TPHACOBBIN, FOPCKUIA, MEJTOBOI.

Kaiino3zoiickas 3pa u €€ nepuopl: NaJeoreHOBbI, HEOT€HOBbBI, aHTPOIOT€HOBBII.

XapakTepucTuKa KJIMMara U TIeoJIOTMYEeCKUX mpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLIMH
pPacCTUTENBHOTO U KUBOTHOTO MHpa. Apomopdo3bl y pacTeHHii W KHUBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpakeHue 3BOJoLUU. OCHOBHBIE CHCTEMATUYECKUE
TPYIIIbI OPTraHU3MOB.

OBOJIIOIIMSL  YeNIOBEKAa. AHTPONOJOruMs Kak Hayka. Pa3BuThe npencTraBlieHU O
MIPOUCXOXACHUN YeloBeKa. MeToibl u3ydeHus antpornorenesa. CXoAcTBa M pa3inyus 4eJoBeKa
n KUBOTHBIX. CHcTeMaTHYecKoe TMOJOoXKeHHe 4YenoBeka. JIpwkymme cuibl ((pakTopsl)
aHTpornioreHe3a. HacrneacTBeHHass ”3BMEHYHBOCTh U €CTECTBEHHBINH 0TOOp. OOIIeCTBEHHBIN 00pa3
YKU3HH, U3TOTOBJIEHUE OPYIUUA TPY/ia, MBIILJIEHUE, PEYb.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLMM YEJIOBEKAa: aBCTPAIONUTEKH, YeloBeK yMeblid,
UYenosek mnpamoxoasamui, YenmoBek HeaHAepTalbCKui, YenoBek pasymHbld. Haxonku
HCKOMAEMBIX OCTaTKOB, BPEMS CYIIECTBOBaHUs, 00JIACTh PACHpPOCTPAHEHHUs, 00BEM TOJIOBHOTO
MoO3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckne packl. OCHOBHBIC OONBINHE pachl: eBPOINEOUIHAs (€Bpa3uiickas), HETPO-
aBcTpajoujgHas  (9KBaTOpHaJbHAasA), MOHIOJOWIHAS  (a3uaTcKo-aMepukaHckas). UepTsl
MPUCIIOCOOJICHHOCTH TPEACTABUTENIEH UYeIOBEYECKUX pac K YCIOBHMSM CYLIECTBOBAHHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JdemMoHcTpauMu:

[Toptpetsi: @. Penu, JI. [Tactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y. lapBuH.

Tabmunet 1 cxembl: «Bo3HukHOBeHNEe CONHEYHOUN CHCTeMbI», «Pa3BUTHE OpraHUYECKOTo
Mupay, «PactutenbHas kieTka», «KuBoTHas kierkay, «lIpokapuoTuueckas KIieTKay,

«CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHATOMHYECKHX YEepT CTPOCHUs



YelloBeKa U 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTUYECKUX HAXOJOK
MIPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHelmme moan», «peBHue mroau», «llepBbie
COBpPEMEHHBIE JTIOAN», «YenoBeueckue pacbi».

Oo6opynoBanue: wmynsiku — «[IpoucxoxxaeHne denoBeka» (OIOCTBI  aBCTPATIONMTEKA,
MUTEKAaHTPOIla, HeaHJepTaiblla, KPOMAHbOHIIA), CJICNKH WM M300paKeHHs] KaMEHHBIX OpyIui
MEePBOOBITHOTO YeJIOBeKa (KaMHHU-YOMIEPHI, pyOmIia, ckpedia), TeOXPOHOJIOTHYECKas TaOIuIla,
KoJuteKust «@opMbl COXPAaHHOCTH MCKOINAEMBbIX )KMBOTHBIX U PACTECHUI».

JlabopaTopHble n npakTHYecKHe padoThI:

[TpakTnueckas padora Ne 1. «M3ydeHue MCKOmaeMbIX OCTATKOB PACTCHHH M KUBOTHBIX B
KOJUICKIUSIX.

OKcKypeusi «IBOJIOLUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbIN WIIU
KpaeBeIueCKHil My3eil).

Tema 3. OpraHu3Msl U OKPY:KA0IIasi cpeaa.

DKkolorusg Kak Hayka. 3ajauyd M pa3eibl AKOJIOTUU. MEeToIbl SKOJIOTHYECKHX
UCCIIEeIOBaHMHI. DKOIOTHYECKOe MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKa.

Cpenpl  oOuTaHMs ~ OpPraHU3MOB:  BOJHAas,  HA3eMHO-BO3AYIIHAaf, HIOYBEHHAA,
BHYTPHOPraHU3MEHHAS.

Okonornyeckue ¢akropsl. Kiaccuduxanus skonoruueckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHUE U aHTPOIOreHHbIe. J[efiCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AOuotnueckue  (pakTOphl:  CBET, TeMmImepaTrypa, BIWKHOCTb.  DOTONMEPHOIU3M.
[IpucnocoOnenust opraHu3MOB K JIEHCTBUIO aOMOTHYECKHUX (aKTOpOB. bruonornueckue puTMsl.

buotnueckne  Qaktopel. Bumbl OMOTHYECKHMX  B3aMMOJCUCTBUN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazntusm, kooneparys, MyTyaau3M, KOMMEHCAIN3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCANM3M, HEUTpaau3M. 3HaueHHEe OHWOTHYECKHX
B3aMMOJICHCTBHII 1715 CYIIECTBOBAHHUSI OPTraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapPaKTEPUCTUKU monyisiquu. OCHOBHBIE TIOKa3aTelld MOIMYJISIUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JluHamuka
YHCJIEHHOCTHU MOMYJISILIUY U €€ PeryJisiusl.

JdemMoHcTpaumu:

[Toptpetsr: A. 'ymGonsar, K. @. Pynbe, 3. 'ekkens Tabmuiibl U cXeMbl: KapTa

«[Ipupoansie 30HbI 3eMiun», «Cpeapl OOUTaHUS OPTaHU3MOBY,

«®Doronepuoausmy, «llomynsamuny, «3aKOHOMEPHOCTH POCTa YHMCICHHOCTU  MOIMYJSALUU
nHpy3opun-tydenpkny, «lumespie nenmy.

JlabopaTopHble 1 npakTHYecKHe padoThI:

JlaboparopHas pabota Ne 3. «Mopdonoruueckne 0COOCHHOCTH paCTEHUH U3 pa3HBIX MECT

oOuTaHUIY.



JlaGopaTtopHnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktuueckas padora Ne 2. «[locu€T MIIOTHOCTH MOMYJISIIIUI pa3HBIX BUJIOB PACTEHUIN.
Tema 4. CooO1ecTBa 1 3K0JI0rHYeCKHE CHCTEMBbI.

CoobmectBo  opranuzmoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBas,
IIPOCTPaHCTBEHHas, Tpoduueckas (nuuiesas). Bunpl-noMuHanTsl. CBsi3u B GMOLIEHO3E.

Okonoruyeckue cuctemsl (dkocucremsl). [loHsTHe 00 skocucTeMe M OMOreoLeHO3e.
OyHKIIMOHAIBHbIE KOMIIOHEHTBI AIKOCHUCTEMbI: MPOAYLIEHTHI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB M HOTOK SHEpruM B dKocucreMme. Tpoduueckue (MHIIEBBIE) ypOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE II0Ka3aTed 3KOCUCTEMBI: Ouomacca,
OPOAYKIUS. OKOJIOIMYECKHE NHpaMHbL: MPOIYKLUH, YHUCICHHOCTH, Ouomacchl. CBOMCTBa
HKOCHUCTEM: YCTOMUMBOCTD, CAMOPETYIIsiLus, pazButue. CyKieccusl.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOT O JIeca.

AHTpONOreHHbIe 3KOCUCTEMBI. ATpo3KOcHCTEMBI. Y pOo3kocucteMsl. buonornueckoe u
XO03sICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenune B. U. Bepnanckoro o 6muocdepe. I'panuipl, coctaB U CTpyKTypa OuOChEpHI.
XKusoe BemecTBO U ero GyHkuuu. OcoOeHHOCTH OHOChepbl Kak TI00aJbHOW IKOCHUCTEMBI.
Jlunamuyeckoe paBHOBECHE U oOpaTHas CBA3b B Onocdepe.

KpyroBopoTbl BemecTB W OHMOT€OXMMHYECKHE ITUKIBI DJIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emau. AHTpONIOreHHbIe U3MeHeHHs B Ouocdepe. ['mobanbHble
9KOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOBI U yeraoBeuecTBa. CoxpaHeHue 61MopazHo00pas3usi Kak OCHOBA
ycroitunBocTi Ouochepsl. OCHOBA pPallMOHATIBHOTO YIPABJICHUS NPUPOAHBIMUA PECYpcaMH U HX
ucnoib3oBanue. JlocTixeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemMoHcTpaumu:

[Toptpetsr: A. JIxk. Tencin, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «[lumeBsle nenun», «buoneHo3: cocTaB U cTpyKTypa», «IIpuponHsie
coobmiectBa», «llemn mnuranus», «OKonornyeckas nupamuaa», «buochepa u uenoBeky,
«JKocUCTEMA IIMPOKOJHUCTBEHHOTO Jieca», «IDKOCHUCTEeMa XBOWHOro Jiecay, «buoleHos
BOZI0OEMay», «ArponeHo3», «lIpumepHble aHTPONOTEHHbIE BO3JACHCTBUSA Ha HPUPOILY»,
«BaxHenmue UCTOYHMKHU 3arpsi3HEHMs BO3JyXa U I'PYHTOBBIX BOI», «IlouBa — BakHeWInas
cocTaBisitolast ouocheps», «PakTopsl Aerpaganuu nouBy», «Ilapaukosslii a3 dexry», «DakTopsl

PaIMoOaKTUBHOTO 3arps3HeHus Ouocheprr», «O01mas ctpykrypa ouocheps», «PacnpoctpaneHue



XKU3HU B Omocdepe», «O30HOBBIA 3KkpaH Ouocheps», «Kpyrosopor yriepoma B omocheper,
«KpyroBopot a3ora B npupozae».
ObopynoBanue: MO/1€Jb-aNITUKALS «Tunuunsle OMOLIEHO3BIY, repOapuit
«PacturennHble CO00IIIECTBAY, KOJIICKIIUH «buoneHosy, «Bpegurenn — BaKHEWIIUX
CEJIbCKOXO3SUCTBEHHBIX ~ KYNbTYp», TepOapud ¥ KOJJIEKIMA PacTeHU U JKUBOTHBIX,
MpUHA/IJIeKAIINe K Pa3HbIM SKOJOTHYECKUM Ipymnam ofgHoro Buaa, Kpacuas kaura Poccuiickoit

denepanyn, U300paykeHHsI OXPaHIEMBIX BHIOB PACTEHUH U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI
Cornacho ®I'OC COO, ycraHaBnuBarOTCsl TpeOOBAaHUSA K pe3ylbTaTaM OCBOEHUS
00yJaroImuMUCs MPOrpaMM CpeaHero oomiero oOpa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U

MpECAMCETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType IMYHOCTHBIX pe3yJbTaTOB OCBOECHHUS Npenmera «buonorus» BblAEIEHbI
CIIEAYIOIIME  COCTABIIONIME: OCO3HAaHHE OOyJYalOIIMMHUCS  POCCHICKOW  TpakJaHCKON
HUJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIPEIEIEHHUIO,
HaJIMYMe MOTHBAIMM K OOy4YeHWIO OWOJIOTHH, IeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHX
yOeXIeHU JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
cBoeit ACATCIIbHOCTHU INEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MpUCymuMu CHUCTEMCEC
OMOJIOTMYECKOTO 00pa3oBaHUs, HaJIMYME HKOJOTMUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIEC TIJIAHBI.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHHA MPEAMETA «bnonorusy JOCTUI'alOTCA B CJAHUHCTBEC
y‘-IG6HOI>i W BOCHUTATEIbHOMN ACATCIBHOCTH B COOTBECTCTBHUH C TpaJULIHMOHHBIMH pOCCHfICKPIMPI
COLIMOKYJbTYPHBIMU, HCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMHU B
o0miecTBe MpaBUIaMH U HOPMaMHU TOBEACHHUS M CHOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUA U CaMOPA3BUTHUA, PA3BUTHA BHYTpeHHeﬁ MMO3UIMUH JIMYHOCTH, IMAaTPpUOTU3MaA,
YBaXKEHUS K 3aKOHY W IPABOIMOPAAKY, YEIOBEKY Tpyda W CTaplIEMy MOKOJEHHUIO, B3aUMHOIO
YBOKEHUS, OEpeKHOro  OTHOMIEHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJAULUAM
MHOTOHallMOHAJIBHOTO Hapoaa Poccuiickon denepaunu, IpUPOIE U OKPYKAKOLIEH Cpeie.

JInaHOCTHBIE pe3ylbTaThl OCBOEHUS y4eOHOro npeamera «bruosiorus» J0KHBI OTpaXkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYarOIUXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHONW BHYTPECHHEH
no3nuneﬁ JINYHOCTH, CHUCTEMOH OECHHOCTHBIX OpHeHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHUX
yOeXICHHI, COOTBETCTBYIONIMX TPAJAWIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OIIecTBa,

pacCiiupC€HUEC KMU3HCHHOI'O OIIBITA M OIIbITa ACATCIIBHOCTH B IPOLECCE pCain3alliid OCHOBHBIX



HaTPaBJICHUH BOCITUTATEIBHOMN NESTETLHOCTH, B TOM YUCIIC B YACTH:
1) rpakIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydaromerocs Kak AaxkTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOT0 OOIIECTBa;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPaBOIIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
peIICHUN y‘-Ie6HbIX U ITIO3HABaTCJIbHBIX 3a1a4, BBIIIOJIHCHUU 6I/IOJIOI‘I/I‘-ICCKI/IX OKCIICPUMCHTOB;,

CHOCOOHOCTh  ONpPENeNiATh COOCTBCHHYIO TIO3HMIIMIO [0 OTHONICHHIO K SIBJICHUSM
COBPEMEHHOM KH3HH U OOBSICHSATH €€;

YMCHUC YUUTBIBATDH B CBOUX HeﬁCTBHﬂX H€O6XOIII/IMOCTI) KOHCTPYKTUBHOI'O
B3aHMOH€ﬁCTBHﬂ J'IIOZI@I;'I C pasHbIMHA Y6G)KI[6HI/I$IMI/I, KYJIbTYPHBIMU LNEHHOCTAMU U COLIMAJIbHBIM
IMOJIOKCHHUEM,; TOTOBHOCTH K COTPYAHHUYCCTBY B IMPOLCCCEC COBMCCTHOI'O BBITIOJIHCHUSA y‘I€6HI)IX,
MO3HABATEIBHBIX W HWCCIEJI0BATCIbCKUX 3a/la4, YBaKUTEILHOTO OTHONICHUS K MHEHUIO
OIITOHEHTOB MPU 00CYXJICHUH CITIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTapPHOUN U BOJIOHTEPCKOM JAESTEIIBHOCTH;

2) NAaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCHUICKOM TpaskJaHCKON UICHTHUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoll, roproctu 3a cBoW Kpail, CBOIO
Ponuny, cBOM SI3BIK U KYJIBTYPY, IPOILUIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoia Poccuu;

OECHHOCTHOC OTHOWICHHWE K MPUPOJHOMY HACICAUIO W MNaMATHUKaM HOPUPOIBLI,
nocTuxkeHusIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOIOTHUSX, TPY/E;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUHCKHX YYEHBIX B CTAHOBJICHHWE M pa3BHUTHE
6I/IOJ'IOFI/II/I, [IOHUMAaHU 3HAYEHUsI OMOJIOTHHN B [IO3HAHUN 3aKOHOB MMpUpOJbl, B )KU3HHU YCJIOBCKA U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoexx1IEHHOCTh, TOTOBHOCTh K CIY>KEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHUE AYXOBHBIX [IEHHOCTEW POCCHUIICKOTO HAPO/Ia;

c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBE/ICHHS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH;

OCO3HAHKE JINYHOTO BKJIAJIa B TIOCTPOCHUE YCTOHYHBOTO OYyIyIIIEro;

OTBCTCTBCHHOC OTHOMICHUC K CBOUM pPOAUTCIIAM, CO3OJAaHUIO CCMbHM Ha OCHOBC
OCO3HAHHOT'O IMPUHATUSA HCHHOCTeﬁ CEMEUHOU JKU3HU B COOTBETCTBUHU C TpaaulussMu HaApOIaOB

Poccum;



4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE AYMOLMOHAIILHOTO BO3ACHCTBUS KUBOU IMPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauyecTBa TBOPUYECKOU JTUUHOCTH;

5) ¢wusuueckoro BocmUTAHUsl, (opMHpPOBaHHSI  KYJIbTYPbl  3I0POBbSI M
IMOLUMOHAIBLHOTO GJIArONMOTyYHs:

MOHMMAaHUE U peajn3alus 3J0pOBOro u 6e30macHoro oopasa KU3HH (310pOBOE MUTAHUE,
COOIOICHNE TUTUEHUYECKUX MPaBWJI U HOPM, COAlaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
peryispHas (QU3AYECKash AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAHWE I[[EHHOCTH TPABWJI WHAMBUAYAIBHOTO M KOJUICKTHBHOTO 0OE€301acHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TMOCIEICTBUI M HENPUSATUS BPEAHBIX MPHUBBIUEK (YIMOTPEOJCHUS alKOroJs,
HapKOTUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOII00ue;

TOTOBHOCTb K aKTUBHOMW JIESATEIbHOCTH TEXHOJOTUYECKON U COLMaIbHON HaMpaBIeHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITCIBHO — BBIMIOJHATH  TaKyHO
NEeSITeTbHOCTD, MHTEPEC K pa3uuHbIM cdepaM MpodecCHOHATBHON AeSITeTbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccur U pearTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHUIO M CaMOOOpA30BaHUIO Ha MPOTSKEHUU BCel
KHU3HU;

7) 3K0JIOrH4eCcKOro BOCIIMTAHHUS:

DKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIBTYpPhI: NMPUOOPETCHHE OIBITA TIAHHPOBAHUS
MTOCTYIIKOB M OIEHKH WX BO3MOXHBIX MMOCIEICTBUH IS OKPYKAIOIIEH CPeIbl;

OCO3HaHHE TTI00ATBHOTO XapaKTepa PKOJIOTHUECKUX MPOOIeM U MyTel UX PeIIeHus;

CIIOCOOHOCTh MCMOJB30BaTh MpUOOpeTaeMble MPU U3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
MpU pEIIeHUH MpoOJieM, CBSI3aHHBIX C palMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COONIIOIEHNE
MpaBWJI TIOBENICHUSI B MPUPOJE, HANPABICHHBIX HA COXPAHCHHWE PAaBHOBECHS B JKOCUCTEMAX,
OXpaHy BUOB, YIKOCHCTEM, Orochepsl);

AKTUBHOE HEMPUITUE NCUCTBUM, MPUHOCIIIMX BpPEIl OKPYKAloIled MPUPOIHON cpene,



YMEHHE MPOTHO3MPOBATH HEOJAroNpUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMBIX
JEWCTBUM U NMPEOTBPAIATh HX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIBTYpbI, OIbITA
JESTEIbHOCTH  3KOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOW M COLMAIbHOM NPAKTUKE, I'OTOBHOCTU K YYacTHUIO B
MIPAKTUYECKOH 1€ATEIIbHOCTH SKOJIOIHYECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOTO O3HAHWS:

c(OPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsL HAyKl M OOLIECTBEHHOM NPAaKTUKM, OCHOBAaHHOIO Ha JAMAjoOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IOJIUKYJIBTYPHOM MHUDE;

COBEPLIECHCTBOBAHUE A3BIKOBOM U YMTATEIbCKOM KYJIbTYphl KaK CpeJICTBAa B3aUMOICHCTBUS
MEXTy JIFOIbMU | TTO3HAHUS MHPA;

NOHMMaHue crenu(ukn OMONOTHM KaK HAyKW, OCO3HaHHS €€ posid B (OPMHPOBAHUU
palMOHAIBHOI'O HAyYHOI'O MBIIIJICHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKpY)KarolleM
MHUpE KaKk O €IUHCTBE MpPUPOJbI, 4YEJIOBEKa M OOLIecTBa, B IO3HAHUM IPHUPOJHBIX
3aKOHOMEPHOCTEN U pelieHuH NpoOJieM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHOW IMBMIIM3AIMU: 00ECTIeUEeHHUs
HOBOT'O YPOBHS Pa3BUTHUSl MEIMIIMHBI, CO3/IJaHHE MEPCHEKTHUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pemaTb pecypcHble IpoOIeMbl pa3BUTHs YEIOBEUECTBA, IOUCKA MyTeH BbIXO/a U3 TI00aTbHBIX
9KOJIOTMUECKUX MPoOsieM U o0ecrieueHus nepexoaa K yCTOYMBOMY Pa3BUTHIO, PalliOHAILHOMY
HCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKHX 3HAHUM B IIEJSAX MOBBIMICHUS OOIIen
KYJIBTYpbl, €CTECTBEHHO-HAy4YHOM T'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIbHON
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTUH;

NMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHMS M aHaliu3a M OOBACHEHHs SBJICHUH
OKpY>KaloIIEero MUpa M MPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHE JielaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAy4yHbIX (P)aKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 MOJyYEHHS
TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIFHO HCIOJb30BaTh OHMOJIOTMYECKHE 3HAaHUS IS peIIeHUs
npobJieM B pealbHBbIX JKU3HEHHBIX CUTYallMsX; OCO3HaHHME IEHHOCTH HAy4YHOH JesTeNbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh IPOSKTHYIO U MCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBHUYyaIbHO U
B IpyIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
aKTUBHOMY TIIOJIYY€HHUIO HOBBIX 3HAaHMA MO OHOJOTMM B COOTBETCTBHH C IKMU3HEHHBIMU

MTOTPEOHOCTSMHU.



METANIPEAMETHBIE PE3YJIbTATbBI

MeranpeaqmeTHble pe3ysbTaTbl OCBOEHHUS yueOHOro mnpeamera «buosorus» BKIHOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHS OOYYAIOMIMXCS  MEKIUCHUIUITMHAPHbIC
(MexnpeaMeTHbIC) 00LIeHAYYHBIE TOHATHUS, OTPAKAIOIIUE IETOCTHOCTh HAYYHOU KapTUHBI MUPa
U cHenu(UKy METOJ0B IMO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIHs,
SBJICHHE, IPOLecC, CHUCTEMA, HAY4HbIM (DaKT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIE0BaHNEe, HAOMIOIEHHE, U3MEPEHUE, SKCIEPUMEHT U JIPYTHX), YHUBEpCAIbHbIC
yueOHbIe neiicTBus (TO3HABATENbHbIC, KOMMYHUKATUBHBIE, PETYJISATUBHBIE), 00ECICUNBAIOIIIE
¢dopmupoBaHue (PYHKIMOHAJIBHOW I'PaMOTHOCTH M COLMAJIBHOM KOMIIETEHLMH OOy4aroluxcs,
CIOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEX U CLUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHble YdeOHbIE ICHCTBUS B IO3HABATEJIbHOM U
COLIMAJIBHOM ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHHUS MPOrpamMMbl CpPEAHEro oO0IIero o0pa3zoBaHUS
JIOJKHBI OTPaXKaTh:

OgJaieHHe yHHBePCAJbHBIMH y4eOHBIMHU O3HABATEJILHBIMH ACHCTBUSAMM:

1) 6a3oBble JJOrHYeCKHUe JeliCTBUS:

CaMOCTOSITENIbHO (OpMYIMpOBaTh M aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIMOJIb30BaTh MpPHU OCBOCHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIIICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHus1), pPacKpbIBaTh CMBICI OHOJOTHYECKUX
MOHATHUH (BBIIENATH UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATE CBSI3U C JPYTUMH ITOHITHSIMH ),

ONpeNeNaTh LeNU JAEATeNbHOCTH, 33aJaBas MapaMeTpbl U KPUTEPUM MX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl IEATEIILHOCTHU C MOCTABICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOrMUYECKHE MOHSTHUSI JUIsl OObACHEHUs (AaKTOB M SBJICHUN >KUBOMU
TIPUPOJIBL;

CTPOUTH JIOTUYECKUE PpACCYXAEHUS (MHAYKTUBHBIC, JEAYKTHBHbBIC, IO aHAJIOTUH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUUS B pacCMaTpUBAEMBbIX SABICHHSX, (HOPMYIHpPOBATH
BBIBOJIbI M 3aKJIFOUYEHUS,

IPUMEHSTh CXEMHO-MO/JIEIbHbIE CPEACTBa JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOLICHUN B M3Y4YaeMBIX OMOJIOTHYECKMX OOBEKTax, a TakXKe NMPOTUBOPEUMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PELIEHUS MPOOJIEMBbI ¢ YUETOM aHAINM3a UMEIOLIUXCS MaTepUalbHbIX
Y HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHMBAaTh COOTBETCTBUE PE3YJBTATOB LEISIM,
OLICHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHSX pPEabHOTO, BHUPTYaJbHOTO U



KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBILUICHUE IIPU PELIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCiIeI0BaTeIbCKUE AeHCTBUS: BJIAICTh HaBBIKAMH y4eOHO-MCCIIC0BATEIbCKOM
U TPOCKTHOM JEATENbHOCTH, HABBIKAMU pa3pelIeHus MpodJeM, CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY MOHMCKY METOJOB pEUICHHsS MPaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOJI0B TIO3HAHMUS,

UCITIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSATEIBHOCTH IO TOJXYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIpPETAlUY, MPEOoOPa30OBaHUIO U MPUMEHEHHIO B YYEOHBIX CUTYalMsX, B TOM YHUCIE TpU
CO3/IaHUU YYEOHBIX U COIIMANIbHBIX IPOEKTOB;

dbopMupoBaTh HAYYHBIA THI MBIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSIMHU U METOJAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 33Jaud B OOPa30BaTENbHOW NEATEIBHOCTH U
KU3HCHHBIX CUTYalUsX;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3aJady, BbIABUTAThH
TUNOTe3y €€ pelIeHHs, HaXOJUTh AapryMEHTHI [UIs JO0Ka3aTelbCTBAa CBOMX YTBEPXKICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh IIOJNyYEHHBIE B XOJE pEIICHHWs 3aJadd pPe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN ITOMCK IIEPEHOCa CPEACTB W CIIOCOOOB ICHWCTBUS B
po¢eCCUOHANBHYIO CPENY;

yMeTh TEepeHOCUTh 3HAHHWA B  I[IO3HABATENBHYIO M  MPAKTHYECKYl0  00JacTu
KU3HEAEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MpeUlaraTh OpPUTHHAIBHBIC TOJXOAbI W PEIICHUsS, CTaBUTh
npoOJIeMBbl U 33aJ1a4H, IOMyCKAIOIUe aJbTepHATUBHBIEC PELICHHUS.

3) pa6ora c undopmanueii:

OpUEHTUPOBATHCS B Pa3IUYHbIX MCTOYHMKAX HH(popmanuu (Tekcre yueOHOro mocoowus,
HAYYHO-TIONYJISIPHOW JITEepaType, OMOIOTHYECKUX CIOBapsIX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX
06a3ax JaHHbIX, B VIHTepHeTe), aHATU3WPOBaTh WHGPOPMALIMIO pa3IMYHBIX BUAOB U (opm
MPEJCTAaBICHUS, KPUTUIECKH OLIEHUBATh €€ JIOCTOBEPHOCTh M HETPOTHBOPEUYUBOCTH;

dbopMynupoBaTh 3ampockl W MPUMEHATH pa3jMYHble METOAbl IpHU IOHCKE U 0TOope
Ouosornueckoil nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 3a7a4;

nproOpeTaTh OMNBIT MCIOIb30BaHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (OpPMY TMPEACTaBICHUS OWOIOTHYECKOM



nHpopManuu (cXembl, Tpa@uKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BAaTh HAYYHBIM f3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOIIOTHYECKOM
uHboOpManKel: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe M MaTeMaTHYeCKHe 3HAaKH M CHMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BJIQ/IeTh HABbIKAMHU pACMO3HABAaHUS M 3alIUThl HMHQOpMAIMK, WHGOPMALUOHHON
0€30MaCHOCTH JTMYHOCTH.

OsJajieHne YHHBePCAIbHBIMU KOMMYHUKATHBHBIMH AeiiCTBUAMU:

1) obmenue:

OCYIIECTBIISITh KOMMYHHMKAIIMN BO BceX cdepax KU3HU, aKTUBHO YYaCTBOBATh B JIMAJIOTE
WIM JTUCKYCCHU IO CYILECTBY 00CYXk/J1aeMoil TeMbl (yMEHME 3aJ1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJEHHMSI OTHOCUTEJIbHO BBIIIOJHEHUS IIpeajgaraeMoil 3ajaud, Y4YMTHIBaTb MHTEPECHl U
COIVIACOBAHHOCTh IO3ULMN JPYrUX YYacTHUKOB Juajora WJIM JUCKYCCHUH); pacllo3HaBaTh
HeBepOabHBIE CPEACTBA OOIICHMS, MOHMMATh 3HAYEHHE COIMAIbHBIX 3HAKOB, MPEINOCHUIOK
BO3HHUKHOBEHHUS KOH(MIUKTHBIX CUTYaIlHi, yMETh CMAT4aTh KOH(DIUKTHI U BECTU NIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMHU OOIIEHHS U B3aUMOJICHCTBUS, ITOHUMAaTb HaMEPEHUS
JPYTUX JIIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHMsI C HCIOJB30BAHUEM S3BIKOBBIX
CpPEACTB.

2) cOBMeCTHAs 1eSITeIbHOCTD:

NOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYaJbHON paOOThI mpu
pemeHny 61onoruyeckoi mpo0iaeMbl, 000CHOBBIBaTh HEOOXOJMMOCTh MIPUMEHEHHS IPYTIOBBIX
(¢hopM B3aMMOJEHCTBYS NPU pEeUICHUH y4eOHO! 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHI C y4y€TOM OOILIKMX WHTEPECOB U
BO3MOXKHOCTEHN KaXKJI0T0 4JI€Ha KOJUIEKTHBA;

OPUHUMATh IIeJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPJMHHUPOBATH
JNEUCTBHSL MO €€ TOCTHIKEHHUIO: COCTABJIATH IUIAH JIEWCTBUH, PacHpelessiTh POIH C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOI pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJla U KAXJIOTO YYaCTHHUKA KOMaH/bI B OOIIUil pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBblE MPOEKTHI, OLICHUBATh WAEH C MO3ULMK HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TMO3UTUBHOE CTPAaTETMYECKOE IIOBEJEHUE B pPa3jIMYHBIX CHUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

OBi1aieHHe YHUBEPCAJbHBIMY PeryJIITHBHBIMHU JI€CTBUSIMM:



1) camoopraHuzamus:

UCIOJIb30BaTh OMOJOIMYECKHE 3HAHUS [UId BBIABICHHA NpoOJIeM M HUX pEUIeHUs B
KU3HCHHBIX M YUCOHBIX CUTYaIHsX;

BBIOMPATh HAa OCHOBE OMOJOIMYECKMX 3HAHUU 1LIETIEBhIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAX IO OTHOILUIEHUIO K >KMBOW INPUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKalOLINX;

CaMOCTOSITENIFHO OCYILECTBIJIATh IO3HABATEIbHYIO JESTEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYIHMPOBATH COOCTBEHHBIC 33/7a4l B 00pa30BATENbHON JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH pelieHUs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH H MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYAaLMsIM;

paciupsATh paMKU y4eOHOTOo IIpeIMeTa Ha OCHOBE JIMYHBIX IPEATNIOYTEHHI;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

C1oco0cTBOBATh (POPMUPOBAHUIO U MTPOSIBICHUIO HIMPOKOM 3PYIUIMH B pa3HbIX 00JacTsIX
3HAHUMN, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB 1I€JIIM; BJIaJIeTh HAaBbIKaMU NTO3HABATENIbHOM pe(IeKCUuu Kak
OCO3HAHUS COBEPIIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBaHUH,
UCIOJIb30BaTh MPUEMBI pedIIeKCHUH TS OLIEHKH CUTYAIMH, BEIOOpa BEPHOTO pEIICHUS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPU aHAIU3E PE3YyJIbTaTOB AEATEIBHOCTH;

3) npuHsTHE CeOs U APYTUX:

IpUHUMATH ce0s1, TOHNMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apTyMEHTHI IPYIUX IIPU aHAJIN3€E PE3YIbTATOB AESATEIBHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMINOKU;

pa3BHUBaTH CIIOCOOHOCTH MOHUMATh MUP C IMO3UIUHA APYTOIr0 YCIOBCKA.

HNPEAMETHBIE PE3YJIBTATHI
[IpeametHbIe pe3ynbTaThl 0cBoeHUs mporpammMbl COO mo 6uosnoruu Ha 0a30BOM YPOBHE
BKJIIOUAIOT crienuduyeckue g yueOHoro npenmera «buonorusy HaydHble 3HAHHS, YMEHUS U
CrocoObl JCWCTBHII MO OCBOCHHIO, HMHTEPHpPETAMHd UM TPeoOpa3OBaHUIO 3HAHHMA, BHJIbI
ACATCIIbBHOCTHU TIO MOJYYCHUIO HOBOI'O 3HAHUA W NPHUMCHCHUIO 3HAaHUH B PA3INIHBIX y‘IGGHbIX

CUTyallusX, a TaKXC B pPCaJbHBIX JXU3HCHHBIX CHTYAllMAX, CBA3aHHBIX C ouojorueii. B



IIporpamMMe IpeaMETHBIE PE3yJbTaThl IPEACTABIECHbI 110 FoJaM 00y4eHHs..

[IpenmerHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpenmera «buosorus» e 10 knacce
JOJDKHBI OTPAXKAaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIM OHWOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbBIX HayK, B (DOPMHUPOBAHHM COBPEMEHHOI €CTECTBEHHO-Hay4YHOH KapTHHBI MUpPa U
Hay4YHOI'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOekHbIX YUEHBIX-OMOIOIOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa I PELICHUS KU3HEHHBIX 33/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOTMYECKUX TEPMUHOB W TOHSTHI: XKH3Hb, KIETKA,
opraHusM, Meraboiau3Mm (oOMeH BeIeCTB M  INPEBpallleHHe HHEpPrum), TOMEeOcTas
(camoperyinsilusi), ypOBHEBas  OpraHU3alMsl  JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpomyKIwsi), HaCIEACTBEHHOCTh, I3MEHUYHUBOCTD, POCT M Pa3BUTHE;

yMEHHUE Wu3jaraTb OWOJIOTHUECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAs, MYTAaIlMOHHAs,
[EHTpaJIbHAs J0TMa MOJEKYJspHOi Owmonormm), 3akousl (I. Menpmens, T. Moprana, H. U.
BaBuioBa) u yueHus (0 LeHTpax MHOrooOpasusi M MPOUCXO0XKICHUS KyJIbTypHbIX pactenuit H. 1.
BaBuiosa), onpenensTh rpaHUIbl MX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHUS B OMOJOTWHU: HAONIOJCHHE W OIMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB W SIBIICHUH, OpraHW3amys W TPOBEICHHE OHOJOTHYECKOTO
HKCHEPUMEHTA, BBIJBM)KEHUE TUIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXIy MCCIEe1yeMbIMU
BEIMYMHAMHU, OOBSCHEHHE IIOJIyYEHHBIX pPE3Y/IbTaTOB, HCIOJB30BAHHBIX HAYYHBIX MOHSATHH,
TEOPHil ¥ 3aKOHOB, YMEHHE JeJIaTh BEIBOJIBI HA OCHOBAHHMH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICNATh CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPHOT M DYKAPHUOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTHU NPOLIECCOB: 0OMEHa BEIIEeCTB U
IIpEeBpallleHHs] PHEPTUU B KJIeTKe, (POTOCHHTE3a, IMJIACTUYECKOTO U JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOJOTBOPEHUS, PA3MHOXKECHHUS, MHIUBUAYAILHOTO Pa3BUTHSA
opraHu3ma (OHTOTEHE3);

yYMEHHUE MPUMEHATh MOJTy4YEHHbIE 3HAHUS Ul OOBSCHEHUS OMOJOTMYECKHX IMPOLECCOB U
SBJICHUM, JJIS1 IPUHATHS MIPAKTUYECKUX PELICHUH B IOBCEAHEBHOM KU3HU C LIENIbIO 00eCIIeueHus
0€30IIaCHOCTH CBOETO 3[I0POBbsi U 3I0POBbS OKPYXAIOIIUX JIHOAEH, COOIIOACHUS HOPM
TPaMOTHOTO TIOBENIEHHsI B OKPYXAroOIIeH NPUPOJHON cpene, TMOHMMaHHE HEOOXOTUMOCTH
WCTOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM OMOJOrMM M OMOTEXHOJOTUH AJS PallOHAIBHOTO
IIPUPOJIOTIONB30BAHUS,

YMEHHUE pelliaTh 3JIEMEHTapHbleé TE€HETHYECKHE 3aJaud Ha MOHO- W JUTIHOpUIHOE
CKpELIMBAaHUE, CLIEIUICHHOE HAaClIeZIOBAaHUE, COCTABIATh CXEMbl MOHOTMOPHIHOTO CKPEIMBAHUS
IUIS TIpeicKa3aHusl HaclleTI0BaHMsI TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAaKTUYECKHE PabOThI, COONIONATh MpaBUiIa MPU

pabote ¢ yaeOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;



YMEHHE KPUTHUYECKH OILICHHBAThb W HHTEPHPETUPOBATH HHPOpPMAINIO OHMOIOTHYECKOTO
CoJiep>KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelacTBa
MaccoBOi MH(OpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUabl), STUHYECKHE aCIIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIC IHMChMEHHBIE M YCTHBIE cOoOUIeHus, 0000mmas
OMOJIOTMYECKYyl0 HMH(POpPMAIMI0 M3 HECKOJBKUX HCTOYHHMKOB, TPaMOTHO HCIIOJIb30BaTh
MOHATUMHBIN anmapaT OUOJIOTHH.

[IpenmerHbie pe3yibTaThl OCBOEHUS yuyeOHoro mpenmera «buonorus» 6 11 knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTe M POJU OHMOJOTHMH B CHCTEME HAyYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MUpa H
HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/IE POCCUICKUX M 3apyOEKHBIX YUEHBIX-OHOIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COJCpPKAHNE OMOIIOTUYECKUX TEPMUHOB U TIOHATUIN: BUJ, OIS,
reHoOHA, DJBOJIONMS, JBUXKYIIHME CHUIbl ((aKTOpbl) SBOJIONUHU, MPUCIOCOOIEHHOCTD
OpPTaHU3MOB, BHJI000pa30BaHHE, OSKOJIOTUYECKHE (AKTOPBI, OSKOCHCTEMA, TPOTYLEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIeTIH MUTaHUs, SKOJIOrHYecKas mupamMmuaa, OuoreoueHos, onocdepa;

YMEHHE Wu3NaraTh Owuonoruueckue Teopuu (dBomouuoHHass Tteopus Y. JlapsuHa,
CHUHTETHYECKasi TEOPUS IBOJIIOLMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojiplieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid u myred spomonuu A. H. Cesepuosa, ydyeHus o
ouocdepe B. . Bepnanckoro), onpeaensats rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHHUE Ba/leTh METOJaMHM Hay4YHOTO MO3HAaHUs B OMOJIOTMHU: HAOJIOJEHUE M OIMCaHHe
KHUBBIX CHCTEM, TIPOLIECCOB M SIBIEHUH, OpraHu3anus M MPOBEACHHE OHOJOTHYECKOTO
OKCIEPUMEHTa, BBIIBUKEHUE THUIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIETyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TOIYYEHHBIX PE3yIbTAaTOB, HWCIIOIB30BAHHBIX HAYYHBIX MOHSTHH,
TEOpHUH U 3aKOHOB, YMEHHUE JeNIaTh BBIBOJIbI HA OCHOBAHUH TOTYYEHHBIX PE3yNIbTATOB;

YMEHUE BBIIENATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJOIMYECKUX OOBEKTOB: BUJIOB,
MOMYJISIUM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOT€OI€HO30B M HOKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACJIEICTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOrOo  OTOOpa,
BUZI000pa30BaHusi, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JAEUCTBHUS 3KOJOTMUYECKHX (PAKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILIECTB U MMOTOKA SHEPIHH B IKOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KpyroBOpOTa BEIIECTB W OMOr€OXHMMHYECKHX ILHKIOB B
ounocdepe;

YMEHUE NMPUMEHSATH MOJTy4YeHHbIE 3HAHUS 1 OOBSCHEHUs OMOJOTMYECKHX IMPOILECCOB U
SIBIICHUH, Il IPUHSTUS TPAKTUYCCKUX PEIICHUH B TOBCEIHEBHOM )XHM3HU C IENBI0 00eCTICUeHUS

0€30MaCHOCTH CBOETO 3JIOPOBbS W 370POBbS OKPYKAIOIIUX JIIOJIEH, COOJIIOJICHUS HOPM



IPaMOTHOTO TIOBEICHHS B OKPYKArolleld NPHUPOTHOI cpene, MOHUMaHHE HEOOXOAUMOCTH
UCIIOJIb30BaAHUS JOCTHKCHUI COBPEMEHHOM Ouonoruu v PalOHAIBEHOTO
MPUPOJIONOJIL30BAHHS;

yYMEHHE peIIaTh JJIEMEHTapHbIe OWOJOTMYECKUE 3aJa4yH, COCTABJISATH CXEMbI IEpeHOoca
BEI[ECTB U SHEPTUH B KOCUCTeMaxX (LS MUTaHHSA);

YMEHHUE BBINOJHATH Ja0OpaTOPHBIC U MPAKTHYECKUE PAaOOThI, COOMIOATh MpaBUiia MPU
pabote ¢ y4eOHBIM U 1a00paTOpHBIM 000pPYI0BAHUEM;

yYMEHUE KPUTHUYECKH OIICHHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTMYECKOTO
CoZiepyKaHMsl, BKIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeacTBa
MaccoBOd WH(OpPMALMK, HAYYHO-MOMYJISIPHbIE MAaTepUalibl), PacCMaTpUBAaTh III00ATbHBIC
IKOJIOTMYECKUE TPOOIIEMBI COBPEMEHHOCTH, (JOPMUPOBATH MO0 OTHOILICHHUIO K HUM COOCTBEHHYIO
HO3ULHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIC IIMCbMCHHBIC M YCTHBIE COOOLICHHS, 0000mas
OMOJIOrNUecKy0 HH)OPMAIIHIO M3 HECKOJIbKHX HCTOYHUKOB

I'paMOTHO HCIIO0JIB30BATbH TTOHATHHHBIN alrmnapar OHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Nen/m | HammeHoBaHMe pa3/iesioB U TeM IpakTuyeckne | (uuppoBbIE) JlaGopatopHasi
MPOrpamMMbl Bcero padoThbI o0pa3oBaTe/ibHbIE pabora
pecypchbl
1 buonorus kak Hayka 2 0.5 bubnuoreka [IOK 1
https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMBI M MX OpraHu3anus 1 bubnuorexa [JOK 1
https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubnnoreka [JOK 1
https://m.edsoo.ru/7f41¢292
4 KuznenesaTenbHOCTh KIIETKH 6 bu6mmoreka [IOK 1
https://m.edsoo.ru/7f41c292
5 Pa3smHOXkeHNE U THANBUYAJIBHOE Pa3BUTHE 5 1 bu6nuorexa [IOK 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrtBeHHOCTh M U3MEHUHBOCTH 8 15 bubnuoteka [JOK 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnuorexa [JOK 1
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 Pe3epBHOE Bpems 1 bubmuorexa [IOK
https://m.edsoo.ru/7f41c292



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

OBIIEE KOJIMYECTBO HACOB 10
I[TPOIT'PAMME
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11 KUIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
Ne ni/mm HaumeHnoBaHue pa3aesioB U TeM IIpakTuueckue | (uuppoBbIe) JlaGopaTtopHas
MPOrpamMMbl Bcero padoThbI o0pa3oBaTe/bHbIC pabora
pecypchbl
1 DBOIIOIMOHHAS OUOJIOTUs 9 1 bu6mmoreka [IOK 2
https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnnorexka [HOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl 1 OKpy>Karouiasi cpeaa 5 1 bubnunoreka [JOK 1
https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa 1 SKOJIOTUYECKUE CUCTEMBI 9 bubnuotexa [JOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB 10 34 2.5
I[MTPOT'PAMME



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

MMPOBEPSAEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30BATEJIbHOI IMPOI'PAMMBI 10 KJIACC

Kon
MPoBePSIEMOro

pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM

00pa3oBaTeJIbHOM NPOrpaMMbl CpeIHero 001ero oopa3oBanusi

CdopMUpOBaHHOCTh 3HAHUNW O MECTE W POJU OWOJIOTMH B CUCTEME
HAy4YHOT'O 3HAHUS €CTECTBCHHBIX HAayK, B (DOPMUPOBAHUH COBPEMECHHOMN
€CTECTBCHHO-HAyYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHUHCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
Oouonoruu; (yHKIIMOHATHHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHHS

JKHN3HCHHBIX 3aJ1a4

YMeHHe packpbiBaTh CoOJep)KaHUE OHOJOTMYECKMX TEPMUHOB U
MOHSTHI: KU3Hb, KIETKA, OpraHu3M; MeTa0oau3M (0OMEH BEUIECTB U
MpEBpalllCHHEe JSHEPruM), TroMeocTa3 (CaMOperyJsius), YpOBHEBas
OpraHu3aIys >KUBBIX CHCTEM, CAMOBOCIIPOM3BENCHUE (PErPOIYKIIHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTL, POCT U PA3BUTUC

VYMeHue u3naratb OMOJIOTHYeCKHe TeOpUH (KJIeTOYHas, XpOMOCOMHas,
MyTtaunoHHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basunosa) u
yueHus (0 IEHTpaXx MHOrooOpaszus M MNPOMCXOXKIEHHUS KYJIbTYPHBIX
pacrenuit H.W1. BaBunosa), onpeaensTs rpaHULbl UX TPUMEHUMOCTH K

JKHBBIM CUCTCMaM

YMeHne BiafeTh METOJaMH HAyYHOTO TO3HAaHWUA B OHOJIOTHH
(HaOmro/leHNe W OIMCaHWE >KUBBIX CHCTEM, IPOIIECCOB U SIBICHHIA;
OpraHM3ais W TMPOBEJEHUE OHOJOTHYECKOTO  OKCIIEPUMEHTA,
BBIIBIDKCHUE  THIIOTE3bI, BBISIBJICHHE  3aBUCUMOCTH  MEXKAY
UCCIICTyeMbIMU BEITMIMHAMH, OOBSICHCHHE TIOJYyYSHHBIX PE3YJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHATHW, TEOPUH W 3aKOHOB, yMEHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUH MMOJIYYCHHBIX pe3y'J'IBTaTOB)

YMeHue BBIIEIATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
IMPOKapuoT W OJYKApHOT, OOHOKJICTOYHBIX W  MHOTOKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH  TMpPOIECCOB OOMEHa  BEHIECTB U
MpeBpaIleHrs] HEPTHH B KIETKe, (DOTOCHHTE3a, IMIACTHYECKOTO |
DHEpreTHUecKoro  oOMeHa,  XEeMOCHHTe3a, MHT03a,  Meio3a,
OIJIOJJOTBOPEHUSI, PA3MHOXKCHHS, WHIAMBHIYaTHHOTO PAa3BHTHUS

opranu3ma (OHTOTEHE3)




Ymenune IMPUMCHSITH MOJIYYCHHBIC 3HaAHUA JJIA OGLHCHGHI/IH
OMOJIOTMYECKHUX IMponeccoB U ﬂBHeHHﬁ, AJId TIPUHATUA TPAKTHYCCKUX
pelIeHuit B MOBCEHEBHON JKU3HU B IEJIAX o0ecreueHus: 0€30MacHOCTH
CBOETO0 3/I0POBBS U 3[I0POBBSI OKPYKAIOIIUX JIOACH, COOTIOICHHUS HOPM
TPaMOTHOI'O  MOBEAEHUS B  OKPYXKAIOIIEH NPUPOAHON  CpEAE;
IIOHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/DKCHI/Iﬁ
COBPEMEHHOM OnoIoruu M OMOTEXHOJOTUHN Ml PalMOHAIBHOTO

MMpHUPOAOITIOJIb30BaAHHA

YMmenune peiiatb JJICMCHTAPHBIC T'CHCTHUYCCKUC 3aJadd Ha MOHO- U
III/IFI/I6pI/IIlHOG CKpCIIMBAHUE, CHCINICHHOC HACJICAOBAHUEC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOI‘O CKpCIIUBAHUA JIA IIPEACKA3aHUs

HacCJICJOBAaHUS IPU3HAKOB Y OPraHUu3MOB

YMeHue BBIONHATH JIA0OpAaTOpPHBIE W MNPAaKTHYECKHe paboThI,
coOnroaaTh mpaBuiia Mpu pabore ¢ ydyeOHbIM U J1a0OpaTOPHBIM

00opyI0BaHHEM

YMeHHne KpUTHYECKH OLEHMBATh M HMHTEPIPETUPOBATH MHPOPMALUIO
OMOJIOrMYECKOr0 COJEpKaHMs, BKIIOYAOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3ianyuHbIX UcTOYHNKOB (CMMU, HayuyHO-TIONyJIsipHBIE MaTepUabl);
ATUYECKHE ACMEKThl COBPEMEHHBIX MCCIIEOBaHUN B OHMOJIOTHH,

MCIUINHC, OMOTEXHOJIOTHUU

10

YMeHue co3iaBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111251 OMOTOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BATh MMOHSITUNHBIN arrmapar OnoJIorun

11 KJIACC

Kon
MPOBEPAEMOro

pe3yJabTarta

IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM

o0pa3oBaTeILHON MPOrPaMMbI CPeTHEr0 001ero 06pa3oBaHMs

ChopMupOBaHHOCTh 3HAHUH O MECTE U POJM OUOJIOTUM B CHCTEME
HAYYHOT'O 3HaHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE
ouosioruy; (yHKIMOHAJIHHOM T'PAMOTHOCTH YEJIOBEKA IS PELICHUS

JKU3HCHHBIX 3a1a4




YMeHue packpbiBaTh COACp)KaHHE OWOJNOTMYECKUX TEPMUHOB U

MOHSTHH: BUJ, IOIIYJIALNA, I‘eHO(bOHII, SBOJIIOLMA, ABHUXXYHIUC CHUIIbI

(daxTopsr) IBOJTIOINH, MIPUCIIOCOOICHHOCTD OpPTaHU3MOB,
BU000pa30BaHUeE, IKOJIOTHYECKUE baxTopsl, IKOCHUCTEMA,
MPOYIEHThI, KOHCYMEHTBI, PEIyIEHTHI, IENU MHTaHUS,

IKOJIOTHUECKasl MTUpaMua, OrnoreoneHos, ouochepa

VYMeHue uznaraTb OMOJIOTMYECKUEe TEOpUHU (3BONMIOLIMOHHAA Teopus Y.
JlapBuHa,  CHHTETMYeCKass  TEOpHUs  SBOJIIOLIMK), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsiieBoro cxonactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHui u nyrei sBosmonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M. BepHaackoro), onpeaensaTh IpaHUIbI HX

IMPUMCHUMOCTH K JXMBBIM CUCTECMaM

YMeHue BIafeTh METOJaMH HAyYHOTO TIO3HAHUS B OHOJIOTHH
(HaOmro/leHNe W OIMCaHUE JKUBBIX CHCTEM, IPOILIECCOB U SIBICHUIA;
opraHu3aiysi ¢ IPOBEJCHHE OHOJIOTMYECKOr0  AKCIICPUMEHTA,
BBIIBIDKEHUE  THIIOTE3EL; BBISIBJICHHE  3aBUCUMOCTH  MEXKAY
UCCIICTyeMbIMU BEITMIMHAMH, OOBSICHCHHE TIOMYyYSHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHATHH, TEOPUH W 3aKOHOB, yMEHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUH IMOJIYYCHHBIX pe3y.]'H>TaTOB)

Ymenue BBIJIETIATH CYLIECTBEHHbBIE IpU3HAKU CTPOECHUS
OMOJIOTMYECKUX OOBEKTOB: BHUJOB, MOMYJSIIHUN, HPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OWOT€OI€HO30B U  3KOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHON U3MEHUYUBOCTH,
€CTECTBEHHOTO  O0TOOpa, BHA000pa30BaHUS, MPHUCIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJIOTMYECKUX (HAaKTOPOB Ha OpraHU3MBI,
IIEPEHOCA BEUIECTB M NIOTOKA YHEPTUH B IKOCHCTEMAX, AHTPONOT€HHBIX
U3MEHEHUH B DKOCUCTEMAX CBOEH MECTHOCTHU, KPyTOBOPOTA BELIECTB U

OMOTreOXMMHUYECKUX IIUKIIOB B OHocdepe

VYmMmenue IMPHUMCHATDH IIOJIYUYCHHBIC 3HAHUA JJIsL 00BsICHEHUS
OMOJIOTHYECKHUX IMponeCcCcoB U HBJ’IGHI/If/i, IJId IIPUHATHA MPAKTUYCCKUX
pelieHni B MOBCEAHEBHOW JKU3HU B IIENIAX oOecredeHus 0e30MacHOCTH
CBOETO 37I0POBBS U 3[IOPOBBSI OKPYKAIOIIHUX JIOACH, COOTIOCHUS HOPM
rpaMOTHOIO  MOBEAEHUS B  OKPYXAWMIEH MNPUPOAHON  Cpene;
MOHMMAaHUE HEOOXOAUMOCTH HCIOJIb30BaHUS JIOCTHXKEHUIN

COBPEMEHHOM OMOJIOTUY [T PAllHOHAIBHOTO MTPUPOIOTIONB30BAHUS




YMenue peuiaTth 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aJa4dr, COCTaBJIATH

CXEMBI IEpEHOCA BEIIECTB U YHEPIMH B SKOCUCTEMAX (LI€TIM IUTAHUS)

YMeHue BBINONHATH JIAOOpaTOpHbIE H  TPAKTHYECKUE paboTHl,
cobmoaThk TpaBuia mpu padbore ¢ ydyeOHBIM U J1aOOPaTOPHBIM

000pyI0BaHNEM

YMeHue KpUTHUYECKH OLIEHWBATh U HHTEPIPETUPOBATH HH(DOPMAIHIO
OMOJIOrMYECKOro CoJepKaHusl, BKIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS
U3 pa3nuuHbiX UcTOYHUKOB (CMMU, HayyHO-TIONYJsipHBIE MaTepUAalIbl);
paccMaTpuBaTh rJ100aIbHBIC 9KOJIOTUYECKHE POOIIeMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

IIO3HUIIHUIO

10

YMeHue co3aBath COOCTBEHHBIC MMChbMEHHBIC U YCTHBIC COOOIICHUS,
000011251 OMOTOTHYECKYI0 HH()OPMAIIHIO U3 HECKOIBKUX UCTOYHHKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATUUHBIN arrapar oHoJIorun




MMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS 10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRaAHUSA

1

buonorus kak Hayka

11

buonoruss — nHayka o >xuBOi mpupone. Ponb Ouomoruu B (opMHpPOBaHHU

COBpPEMEHHOW HaydyHOU KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HAYK

1.2

MeToapl O3HAHUS KUBOM MpUpPObl (HAOIIOACHHE, SKCIEPUMEHT, OMUCAHHE,
u3MepeHue, KiaccupuKanus, MOJEIUpOBaHUe, CTaTHCTUYecKas o0paboTka

JTAHHBIX )

JKuBble cucTeMBI ¥ UX OpraHu3anusa

2.1

Xusble cucrembl (OMocucTeMbl) Kak IpeaMeT usydeHus Oumosoruu. CoiicTBa

OMOCHCTEM M UX pa3HOOOpasue

2.2

ypOBHI/I OpraHu3anunuu ouocHcTeM: MOJICKy.]'IHpHO'FGHGTH‘IGCKHIZ, KHCTOHHBIﬁ,

OpTraHU3MEHHBIH, TONYJISIIIMOHHO-BUI0BON, SKOCUCTEMHBIH, OMOC(hepHbIit

XHWMHMYECKUH COCTAB U CTPOCHUE KIIETKH

31

XUMHAYECKUA COCTAaB KIETKA. XUMHUYECKHE DIEMEHTBHI: MaKpOAJIEMEHTHI,
MHKpOd3JeMEHThl. Boma © MuHepanbHble BemecTtBa. @OYHKUUMKM BOABI U

MHHCEPAJIBbHBIX BEHIICCTB B KJICTKC. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

3.2

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OENKOB.
He3zameHnMble M 3aMEHUMBbIE AMHMHOKHCIOTBI. AMMHOKHUCIOTHBIM COCTaB.
YPOBHHU CTPYKTYpbl O€IKOBOM MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoiicTBa OenkoB. buonornueckue
GbyHKIIHN OEIKOB.

depMmeHTHl — Ouojoruueckue kKartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyocTpaTHas cnenupuuHocts. Kodepmentsl. Butamunsl. Ominuns

(hepMEHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB

3.3

VYrneBoabl: MOHOCaxapuabl (TIOKO3a, pubo3a U Ae30KCcHprb03a), Aucaxapuibl
(caxaposa, nakTo3a) W TMoOJMcaxapuibl (Kpaxmall, TJIMKOTEeH, IIeJIJTI0I03a).
buonornueckue GyHKIIMN yTIE€BOIOB.

Jlunuaer:  TpurMNIEpuasl,  crepouabl,  dochommmnuasl.  ['uapodribHO-
ruapodoOHbie cBoiicTBa. buonorumdeckue Qynkumu nunuaoB. CpaBHEHHE

YrijieBO40B, OCIIKOB U JIMIIUA0B KaK UCTOYHUKOB SHCPTHUA

3.4

Hyxneunoseie kucnotel: JIHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX




kuciotr. Crtpoenne u ¢ynkuuu JHK. Crpoenune u ¢ynkuumum PHK. ATO:

CTpoeHue U PyHKIUH

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TEOpHs. MeTO,Z[I)I HN3YUYCHHUA KIICTOK

3.6

Krnerka xak menoctHas xuBas cuctema. OO0ImMe MpHU3HAKK KIETOK: 3aMKHYTast
HapykHas MemOpana, moiekynbl JIHK kak renernueckuii ammapar, cucreMma

cuHTe3a OeKa

3.7

Tumbl KJIETOK: dyKapuOTHYeCKass U Mpokapuotnieckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyeckon  kietku. Kierounas crenka Oaktepuil.  CrpoeHue
JYKapuOTHYECKON KJIEeTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOHM, *XMUBOTHOM U

IrpuOHOM KJIETKH

3.8

IloBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAas CTEHKA, IIMKOKAJIMKC, HX
¢byskuuu. [InazmaTrueckas memOpana, e€ cBoiictBa v GpyHkmu. [{utornasma u eé
opranouzpl. OnHOMeMOpaHHbIE OPTaHOMABI KJIETKH: SHAOIIa3MaTHUeCKas CeTh
(BIIC), ammapar ['ombmku, nuzocombl. [1onyaBTOHOMHBIE OpPraHOMABI KJIETKH:
MUTOXOHJIpUH, IacTuabl. [IpoucXokaeHue MHUTOXOHIPUM M IUIacTHI. Bunasl
mwiactul. HemeMOpaHHble OpraHoOU bl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PECCHUYKH, KTYTHUKH. q)y}IKI_[I/II/I OpPraHoOn 0B KJICTKH. Bxmrouenus

3.9

Anpo — perynstopHblii neHTp kiuetku. CTpoeHue sapa: sijepHas 000J0uKa,

KapuoIuia3Ma, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

X(I/ISHGI[GS[TCJ’IBHOCTI) KJICTKH

4.1

OOmeH BellecTB, WIM MeTa0O0IU3M. AcCHUMUIALUS (TUIACTUYECKUII OOMEH) U
TUCCUMMIIALUS (PHEPreTUUecKuid OOMEH) — JB€ CTOPOHBI €AMHOIO Ipoliecca
MeTabonu3Mma. Tumbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIif. Porb

(hepMeHTOB B OOMEHE BEILIECTB U MPEBPAILEHUN YJHEPTUU B KIIETKE

4.2

®dotocunTte3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GorocuHTE3a.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIs JKU3HHM Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CHOCOOBI TOBBIIMICHUS €TO
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEeMOCHHTE3UpYIOIue OakTepuu. 3HAUYEHHUE XEMOCHHTe3a IS

SKA3HU Ha 3eMiie




4.3

DOHepreTudyeckuii oOMeH B KieTKe. PaciieruieHue BemecTB, BbIACICHUE U
aKKyMYJIMPOBaHUE DJHEPrMM B KIETKE. OTambl JHEPreTHYECKOro OOMEHa.
I'muxonu3. bpoxxenue u ero Buapl. KuciopogHoe OKHCIIEHHE, WIH KIETOYHOE

neixanue. DPPEeKTHBHOCTh SIHEPTETHIECKOTO OOMEHA

4.4

Peakuuu matpuunoro cunresa. ['enernueckas nnpopmanus u JJHK. Peanuzaus

TeHEeTHYECKOM HMH(pOpManuu B KieTKe. ['eHeTHYecKuil KOJ M €ro CBOMCTBa.

Tpanckpunius — matpuunbiii cuate3 PHK. Tpancmsiiuss — 6uocunTtes Oernka.

KoaupoBanue amunokuciot. Posis pubocom B 6rocunTe3e Oenka

4.5

Hexnerounsie ¢opmbl ku3HH — BUpYyChl. Vctopust oTkpbitus BupycoB (.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI H KUZHEACSITECIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuii, >XMBOTHBIX M UEJIOBEKa, BbHI3bIBACMbIC
Bupycamu. Bupyc nmmyHnonedunura yenoseka (BUY) — Bo3doyaurens CIIN/a.

[Mpodunaktrka pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUH

PasMHOkKEeHME U MHIUMBUYAIBHOE PA3BUTHE OPraHU3MOB

5.1

Knerounblif 1Mk, WAM SKU3HEHHBIM LMK KiIeTku. WHTepdaza U MHTO3.
[Iponeccrl, mporekatonpe B UHTEpdaze. Permmukamus — peakuus MaTpUIHOTO
cunte3a JHK. Crpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapHUOTHII.
JIMMIOUAHBIE W TamjouJHBIE  XpOMOCOMHBIE  HAOOpbl.  XpOMAaTUIBI.
[uronornyeckue OCHOBBI PA3MHOXEHUS W HWHIUBHUIYAIBHOIO  pa3BUTHUSA
OpPTraHU3MOB.

Henenue xnetkn — wmuto3. Craguu murtosa. [lpoueccel, mpoucxonduiye Ha

Pa3HbIX CTAAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

5.2

@dopMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe W mojioBoe. Buabl Gecronoro
pa3sMHOXKEHHUS: [IeIEHHEe HaJBOE, IOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
CTIopooOpa3oBaHKe, BETETATUBHOE pa3MHOXeHHe. VCcKyccTBeHHOE

KIIOHUPOBAHUC OPTaHNU3MOB, €TI0 3HAUYCHUC IJIA CCIICKIIUN
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[TonoBoe pa3MHOKEHUE, €T0 OTIUYHS OT OECIOI0TO.
Meiio3. Ctaguu meno3a. [Ipoieccel, mpoucXoadiue Ha CTaausX Meno3a.
[ToBenenue xpomocom B menose. KpoccuHrosep. buosiornyeckuii cMbICH U

3HaYeHNE MEN03a

5.4

I'amerorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHBOTHBIX. [TomoBbie
JKeJe3bl: CEMEHHUKN W sndHuKH. OOpa3oBaHUE M PAa3BUTHE IOJIOBBIX KJIETOK —
rameT (CrIepMarTo30u/l, SSUIEKIeTKa) — criepMaTrorene3 u ooreHes. OCOOCHHOCTH

CTPOEHMS AULIEKIIETOK U criepMaro3on1oB. OmionorBopenue. [laprenorenes




5.5

NunuBuayanpHoe  pa3Butue  (OHTOTE€HE3).  OMOpPHOHAILHOE  pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOUYHBIX >KMBOTHBIX:
npoOieHue, racTpyssiuus, oprasoreses. IloctamOpuonanbsHoe pa3BuTHE. THIbI
OCTAMOPHOHAJIBHOIO Pa3BUTHSL: MpPsAMOE, HeNpsMoe (JuunHouyHoe). BinsHue
Cpeabl Ha pa3BUTHE OPTaHU3MOB; (DAKTOpPBI, CHOCOOHBIC BBI3BIBATH BPOXKAEHHBIC
YPOJICTBA.

Poct u pa3ButHe pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUs: CTPOEHUE CEMEHH,

CTaluu pa3BUTHA

HaCJIeZ[CTBeHHOCTL 1 UIBMCHYMBOCTL OPraHu3MOB

6.1

[Ipeamer u 3agauu reHetTuku. Mcropust pa3BuTusi TeHeTHUKU. Bkian poccuiickux
U 3apyOexHbIX y4€HBIX B pa3BUTHE TIEHETHUKU. METoapl TeHETHKHU
(THOPUTOTTOTUIECKUH, LUTOT€HETUYECKHIA, MOJIEKYJIIPHO-TEHETHYECKUH ).
OcHOBHBIE T€HETUYECKHE MOHTHS. [ eHeTHYeckasi CUMBOJIMKA, HCTIONIb3yeMasl B

cxemax CKpCH.II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHble . MeHaenem.
MoHOTHOpUIHOE CKpeUIMBaHUE. 3aKOH eIUHOO0Opaswsi THOPUIOB IEPBOTO
nokosjeHus. [IpaBwiio JTOMUHHUpOBaHHUA. 3aKOH pAaCHICTUICHUS] TPU3HAKOB.
I'unoresa uncroTel ramet. [1onHOE U HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemMBaHue. 3aKOH HE3aBUCHMOTO HACJeIOBAaHUS MPU3HAKOB.
[{utoreHeTn4eCcKkne OCHOBBI JUTHOPHIHOTO CKPEIIUBaHUS. AHaTU3UPYIOIIEe
ckpentuBanue. Vcronp3oBaHWe aHATU3UPYIOMIETO CKPEIIUBAHUS LIS

OIIPECACIICHUS T'CHOTHUIIA ocobu

6.3

CuernnieHHOe HacnefoBaHue mpu3HakoB. Pabota T. Moprana no cuerjieHHOMY
HacleIoBaHWIO TreHoB. HapymieHwe creruieHHs TE€HOB B pe3yJlibTare
KpOCCUHroBepa. XpOMOCOMHAasl TeOpusi HacleACTBEHHOCTH. ['eHeTrndeckue
KapThlL.

I'enernka noma. XpoOMOCOMHOE OIpeAeNeHUE Moja. AyTOCOMBI U IIOJIOBBIE
xpoMocoMmbl. ['oMoramerHble M TreTeporameTHble opraHu3Mmbl. HacnenoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BHBI M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACJEICTBEHHAs.
Poner  cpenpl B HEHAcCIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOAN(GUKAITMOHHOW W3MEHUYMBOCTU. BapuanmoHHBIM psAg W BapHallMOHHAs
kpuBasg. Hopma peakuuu npusHaka. KonmuuecTBeHHble M KadeCTBEHHbBIE

MPU3HAKK U UX HOpMa peakuuu. CBOHCTBA MOIU(BUKAITMOHHONW H3MEHYNBOCTH




6.5

HacnenctBeHHas, WM TEHOTUIIMYECKas, M3MEHYMBOCTh. KoMOMHaTHBHASA
M3MEHYMBOCTh. Meiio3 W TOJNOBOM TMpolecc — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. MyTanMoHHas W3MeHUuBOCTh. Kiaccuduxamuss MyTanuid:
TE€HHbIE XPOMOCOMHbBIE, FT€HOMHBIE. HacToTa ¥ NMpUYUHBI MyTauuil. MyTareHHbie
(akTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIEACTBEHHON m3meHunBocTy H.M.

Basuiiosa

6.6

I'enetnka uyenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METONIBI TEHETHUKH
YeJIoBeKa: reHeaOrHYeCKHH, OJIM3HELIOBBIH, IIUTOTCHETHYECKH,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTHYecKuid. COBpeMEHHOE OmpeAcleHHe
réHoTuIia: moJIHOrcHoOMHOC CCKBCHHPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YUCIIC C
nomouipto [I1[P-anannza. HacnencrBeHnble 3a0o0jeBaHUS 4YENOBEKa: T'€HHBIC
Oone3Hu, OOJE3HM C HACIEICTBEHHOW IMPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE

Oomne3nn. CoMaTHYeCKWe M TEeHEpPAaTWBHbIE MyTanuu. [IpHHIMIBI 370pOBOTO

06pa3a JKWU3HHU, JHUArHOCTHKH, HpO(i)I/IJIaKTI/IKI/I n JICYCHHA TCHCTHYCCKHUX
OosIe3HEN. MC,HI/IKO'FCHCTI/I‘IGCKOG KOHCYJIbTUPOBAHHUC. 3HaueHHUE Me,Z[I/IIlI/IHCKOﬁ

I'CHCTUKHU B IIPCAOTBpAIICHUN U JICHCHUU I'CHCTHUYCCKUX 3a00JI€BaHUH YEIOBEKA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUHN

7.1

Cenexkuusi Kak Hayka U Tpolecc. 3apoKICHHE CEJIeKUUU U JIOMECTHKAIUS.
VYuyenue H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuid. L{eHTphl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT,

nopoJa, miraMmm

7.2

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBblii U MHIUBUAYaIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHUd M KUBOTHBIX. OleHKa 3Kcrepbepa. binskopoacTBeHHOE
ckpeuBaHue — MHOpUAMHT. Ywucrtas auHusa. CKpeUIMBaHWE YHUCTBIX JIMHUM.
I'etepo3uc, nnu rubpuaHas cuia. HepoJcTBeHHOE CKpelnBaHue — ayTOPUIUHT.
Otnanénnas rubpuamzanus U e€ ycnexu. VCKycCTBEHHBIH MyTareHes u
MOJIyYEHUE MOJUIIONIOB. J[OCTMXKEHUS CENEeKUHWH DPACTeHUH, JKUBOTHBIX W

MHUKPOOPTaHU3MOB

7.3

buorexHomorust kak oTpaciab IPOU3BOJACTBA. ['€HHas WHXKeHepus. OTarbl
co3nanus pexkomOuHantHo JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Krnetounele  KynbTypbl. MUKpPOKJIOHaIbHOE  pa3MHOKEHUE
pactrenuii. KinoHupoBaHHE BBICOKOMPOIYKTHUBHBIX  CEJIbCKOXO3IMCTBEHHBIX
OpPraHU3MOB. DKOJOTMYECKHe M dTHYeckue mpobieMbl. MO — reHeTHuecku

MOJU(UIMPOBAHHBIE OPTaHU3MBI




11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COlePKAHMS

DBOIIOIMOHHAS OHOIOTHUS

11

DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CeuzerenscTBa  3Bomouuu.  I[lameoHTONOrMUECKHE:  MOCIENOBATEIbHOCTh
II04ABJICHUA BHUJOB B NaJICOHTOJIOTMYSCKOM JICTOIIMCHU, TICPCXOAHLIC (bOpMBI.
buoreorpaduyeckue: cxonctBo u paznmuuue ¢ayH u (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOrMYECKHE: CXO/CTBA U pa3iuyMsi SMOPUOHOB pa3HBIX BUIOB
M03BOHOUHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHE: T'OMOJIOIMYHbIE, aHAJIOTUYHBbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKUE: CXOJCTBO
MEXAaHHU3MOB HACJICACTBCHHOCTH W OCHOBHBIX META00IHIECKHUX Hy’l'efl Y BCECX

OpraHnu3smMoB

1.2

OpomonmonHass  teopus Y.  Jlapsuna. IIpennocbulku  BO3HMKHOBEHHS
JapBUHM3MA. JIBMOKyIIME CHJIBI 3BOJIIOLMM BUJOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOKEHHE NP OTPAHUYEHHOCTH PECYpPCOB, HEONPEACIEHHAS] U3MEHYUBOCTD,

60pb0a 3a cyliecTBOBaHHE, €CTECTBEHHBIH 0TOOD)

13

Cunrernueckas Tteopuss sBomorMu (CTD) U OCHOBHbIE €€ IOJIOXKEHUS.

MuxkposBomtouus. [Tonynsius kak eqMHAIA BUIa U YBOJIFOIUN

14

JBuwkymue cuibl ((hakTopbl) SBONIONMH BUIOB B Mpupoje. MyTalMOHHBIH
mpolecc U KOMOMHATUBHAS W3MEHUYUBOCTH. [lomynsinoHHBIE BONHBI U Apeiid
reHoB. M3omnsiusa u murpanus. EctecTBeHHBIN 0TO0Op — Hampasisonui haxtop
3BOJIIOIIMU. POPMBI €CTECTBEHHOTO 0TOODA.

[IpucnocoOneHHOCT, OPraHM3MOB Kak pe3ynbTarT dBoMONHH. [Ipumepbl
MpUCTIOCOOTIEHHH Y OpraHu3MoB. ApoMop(}o3bI U UNOaTANI TAITHH.

Bun u BunoobpazoBanue. Kpurepun Buma. OcHoBHBIE (OPMBI BUI000pa30BAHUS:

reorpaduveckoe, 3KOJIOrHIecKoe

15

MaKpOE)BOJ'IIOI_II/I}I . (I)OpMBI OBOJIFOIIN M (I)I/IJ'ICTI/I‘-ICCKaH, AUBCPIrCHTHAs,

KOHBCPIreHTHAsA, mapajuiCiibHas. H606paTI/IMOCTB 9BOJIFOIINH

Bo3HuKHOBEHME M pa3BUTHE )KU3HU Ha 3emiIe

2.1

HOHaquBIe MNpEACTAaBJICHUA O 3apOXJIACHUU JKHU3HH. HaquLIe THUIIOTE3bI
BO3HUKHOBEHHUS JKHU3HH Ha 3eMIE: a6HoreHe3 U TIaHCIICpMHUA. Xumudeckas
3BOJIFOI M. 9KCHepI/IMCHTaJII>H0€ MOATBCPKACHUC XUMHUYECKOU OBOJJIOLHUH.
Hauanpabie 3Tamer Omosornueckoit sBomronuu. ['unoreza PHK-mupa. Ilepsoie

KIJIICTKH U UX 3BOJIFOLIHA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB




2.2

Pa3Butne xu3sHu Ha 3emule mo spam U nepuojam. Karapxeill. Apxelickas u
mpoTepo3oiickas d3pbl. [lanmeo3oiickas 3pa u e TepuoAbl: KEMOPHICKHIA,
OPJIOBUKCKUM, CUJIYPUICKUH, JI€BOHCKHH, KaMEHHOYTOJIbHBIHA, MEPMCKHUH.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ 1epuoAbl:  MAJCOrCHOBBIM,  HEOTCHOBBIM,
AHTPOIOreHOBbIM. XapakTepUCTHKA KJIMMaTa W TEO0JIOIMYECKHUX IIPOLIECCOB.
OcCHOBHBIE ATaIbl IBOJIOLUUA PACTUTEIHLHOTO U KUBOTHOTO MHUpa. ApoMop(ho3bl y
pacTeHuii U >KUBOTHBIX. llosiBIeHue, pacuBeT W BBIMUpPAHHE TPYMI KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMyeckoro Mupa Kak oOTpaxeHue osBomouuu. OCHOBHbBIE

CUCTCMATHUYCCKHUC I'PYIIIIBI OPraHU3MOB

24

9BOJ’IIOI_[I/I$I YCJIOBCKA. AHTpOl'IOJ'IOFI/ISI KaK HaykKa. PazButune HpeI[CTaBJ'ICHI/Iﬁ (¢}

MPOUCXOKACHUM YesoBeKa. MeToasl u3ydeHus aHTpororeHeza. CXoacTBa u

pa3nuyus 4eJoBeKa U )KMBOTHBIX. CHCTEMAaTHUYECKOE TTOJIOKEHUE YETTOBEKA.
JBmxymue cuibl (GpakTopsl) aHTponoreHe3a. HacneacTBeHHast U3MEHYUBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIEeCTBeHHBI 00pa3 >KU3HH, W3TOTOBICHHE OpPYIUi

TpyZia, MBIIIJICHHE, PEYb

2.5

OcHOBHbBIE CTaAMM W BETBHU D3BOJIOLUHU YEJIOBEKA: aBCTpajJoNuTeKkH, Yenomek
ymensid, YenoBek npsamoxomsamui, YenoBek HeaHaepTranbCKui, Yemosek
pa3yMHblii. Haxonku MCKOMaeMbIX OCTaHKOB, BpEMs CYIIECTBOBaHMsSA, 00JaCTh

pacrpocTpaHeHHsl, 00bEM rOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE Pachl: €BPONEONAHAs (€Bpa3uiicKas),
HErpo-aBCTPaJIONIHAS (9KBaTOpHANIbHAS), MOHT'OJIOMIHAsI (a3uarcko-
aMepHuKaHcKasi). YepThl MPUCIIOCOOIEHHOCTH MPeACTaBUTENCH YeI0BEYEeCKUX pac

K YCIIOBUSIM CyIlIeCTBOBaHUA. EquHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Mel 1 OKpy’KaroIias cpena

3.1

DKOJIOTHS KaK HayKa. 3aJaud W pa3fenbl SKOJIOTHU. METOMbI SKOJIOTHUECKHUX
HCCIEeIOBaHM. DKoIoTHYeckoe MUpoBo33peHne. Cpenbl 00UTaHUsT OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAA, IOUYBCHHAs, BHYTPHOPIraHU3MCHHAA

3.2

Okonornyeckne  (akropel.  Knaccubpukamuss — skojoruyeckux — (hakTopos:
abuoTuyeckre, OMOTUYECKHUE U aHTPOIIOTeHHbIE. J[efiCTBHE IKOIIOTHYECKUX

(hakTOpOB Ha OPraHU3MBbI

3.3

AOGuotnueckue (GakTOphl: CBET, TEMIIEPATypa, BIAKHOCTH. DOTOMEPUOIU3M.
[IpucniocobneHust  OpraHU3MOB K  JCHCTBHIO  aOWOTHYECKHX  (DaKTOpPOB.

buonornueckue puTMbl




3.4

buotnueckue Qaxktopbl. Buusl OMOTHYECKHX B3aUMOJCHCTBUI: KOHKYpEHLHS,
XHUITHAYECTBO, MAPa3UTU3M, MYTYaJIM3M, KOMMEHCaIu3M (HaxJeOHUYECTBO,
KBApTUPAHTCTBO), aMEHCAJIM3M, HeHTpanu3M. 3HaueHHe OMOTHYECKUX

BSaHMOHCﬁCTBHﬁ AJIs1 CyIIECTBOBAaHUA OPraHN3MOB B ITPUPOJHBIX COO6I_HCCTBaX

35

OKOJIOTHYECKHE XapaKTCPUCTUKU 3(0)137218:10851 0 OCHOBHEIC IIoKa3aTcin
NnomyJjdauuu: 4YUCICHHOCTb, INNIOTHOCTL, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

MuUrpamnus. I[I/IHaMI/IKa YHUCJICHHOCTHU IMOMYJIALIUA U eé peryisanus

Coonecma 1 3KOJIOTUYCCKUEC CUCTEMBI
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CooOmiectBo opranu3smMoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
IPOCTPAaHCTBEHHAsA, Tpoduueckass (muimeBas). Buasl-nomuHanTel. CBsi3M B

OHOIIeHO3E

4.2

Okonornyeckue  cuctembl  (3kocuctembl). [lonsatue 00 3KocucremMe

ouoreoneHose. DYHKIMOHAIbHbIE KOMIIOHEHTHl 3KOCHUCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BelecTB U OTOK SHEPTUU B IKOCUCTEME.
Tpodpuueckue (nuieBble) ypOBHU O3KOcHCTeMbl. [luileBble Lenu U CETH.
OcHOBHBIE TIOKa3aTEIM HKOCUCTEMBI: OmMoMacca, MPOAYKIHA. ODKOJIOTHYECKHUE
MUPaMUIbL: MPOIYKIMH, YUCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:

YCTOI>'I‘II/IBOCTB, caMoperyJsnus, pa3BuTUuC. CyI(I_IeCCI/IH

4.3

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOIO WIIN
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTreHHbIE 9KOCUCTEMBL. ATpO3KOCHCTEMBI. Y p6o3KOCHCTEMBI.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazne kak Qaktop ycToWumBocTH dKOocucTeM. CoxpaHeHHe

OMOJIOTMUECKOT0 pa3HO00pasus Ha 3emiie
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VYuenue B.M. Bepnagckoro o Ouocdepe. I'paHuibl, cocTaB M CTPYKTypa
6uocheprl. XKusoe BemectBo U ero ¢(yHkiuu. OcobeHHOCTH OHochepbl Kak
rio0anpHOM SKOcHCTEeMbl. JlMHAMHYeCKOe paBHOBecHME€ M oOOpaTHas CBs3b B
onocdepe. KpyroBopoTsl BemecTB U OMOTCOXMMHUUYECKHE ITUKIIBI DJIEMEHTOB

(yrnepopa, azota). 30HaTBHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Onocdepe 3eMin. AHTPOMOTEHHBIE U3MEHEHUs1 B Ouocdepe.
['moGanpHBIE IKOTOTUYECKHE TPOOIEMBI.
OcHOBa  pallMOHAIBHOTO  YIPABICHUS MPHPOAHBIMUA  pecypcaMH U HX

ucnoib3oBanue. JlocTixeHnss OMONIOTUU U OXpaHa PUPOIBI
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