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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJIOTHMH TEOPETHYECKYIO OCHOBY IS
OTIPEICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4EeOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIMTYCKHUKOB, MTOJIOXKEHUS 00 OOITUX TENISIX U
MPUHINNAX, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuuke OMOIOruK, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YeJoBeYeCKOro obmiecTBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI TI0O OHOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosoruu maéT MpeACTaBICHHE O IeNAx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTellbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasienaM M Temaw,
PEKOMEHyEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH 0O0pa3oBaTEIbHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B nporpaMmme 1o OuOJIOTMH TakXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATEIbHOCTH/YUEOHBIX JEHCTBUM OOy4YalOIIMXCS 1O OCBOCHMIO COJCpPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10-12 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUHU, CBS3AaHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollle MNpUpOJHON cpeje.
[TosTOMy Hapsay ¢ U3ydye€HHEM OOIICOMOJIOrMYECKUX TEOPUM, a TaKKe 3HaAHUU O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJIEJACTBEHHBIX 3a00JICBaHUN YEJIOBEKA, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1[eJIECO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaim3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAaHUS K MPUKIAJTHONW HAIPABIEHHOCTH
ydueOHoro npeamera «buosiorus» MpoaUKTOBaAaHO HEOOXOIAUMOCTHIO 0OeCTIeUeHUs



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSAM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O KUBOW mpupoje, eé
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIIECHHS K )KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HWH(QOPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENESeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOIXO0Ja, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TpaKTHUecKor aestenbHOocTH. Oco0oe MecTo B 3TOM cucTeMe 3HAHWUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHe COAEpKaHUS y4yeOHOro Marepuajla B IMPOTrpaMMme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITOJIB30BaTh ATH 3HAHMS JJI TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIAX, CIyKAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMINXCA OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMMXCSd YMEHHA WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHHUS ATHUSCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUEe MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCEHEBHOM KU3HU JIJISI
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIbHBIM yUEOHBIM MPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Yucno yacoB B cooTBeTcTBUU ¢ yueOHbIM IianoM ['KB (C) OV «VYKII npu
OKY «KII Ne3 VOCHH Poccunm mno bpsHCKOW o00gactw» [ HW3Y4YEHUs
«buonorun» (6a3o0BeIif ypoBeHb) - 102 yaca: B 10 kmacce — 34 gaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 yac B Hegenro), B 12 knacce — 34 yaca (1 gac B
HEJISTIO).

dopMa  TPOMEKYTOYHOM  arrecTallud  —  KOHTpOJIbHas  pabora.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaykKdu M HM3y4yaeMble  MMHU  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M IIOUCKOBBIE HAy4YHbIC HCCICIOBAHUS B
OHOJIOTHN.

3HadeHne Owonoruv B (pOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cpszanHbie ¢ Ouonorueid. 3HaueHHe OHOJOTHUU B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMoHCTpauumn

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
V. I'apsen, I'. Mennens, B. U. Bepnanckuit, U. I1. I1aBnos, 1. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMM C APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3YyYeHHUE

KuBble cucteMbl Kak mpeaMeT u3zydeHusi Ouosnoruu. CBONCTBA >KUBBIX
CUCTEM: E€IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. l[loHaTrue o 3aBUCUMON U
He3aBUCUMOM mnepemeHHOW. [lmanmpoBanue »skcnepumenta. [locranoBka w
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXX€HUs PE3yJabTaTOB JKcriepumeHTta. [lonsiThe
CTaTHCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuipel u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonornyeckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3alMU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI



OpPraHoOB YeJIOBEYECKOro opranusman, «buoreomnenos», «buocdepa», «Metompl
W3YUYEHHUS )KUBOM ITPUPOIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
M3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAMHUIA >KuBOro. Kcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilnetinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHHUS COBPEMEHHOM KIIETOUHOMN
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpomarorpadus, 3JeKTpodope3, METOJl MEUEHBIX aToMOB, AU(QEepeHLHaTbHOE
HEeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIIHS.

JleMoHCTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHS METOJOB MUKPOCKOTIUIY.

OOopynioBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTuyeckass padora «U3yueHue METONOB KJIETOYHON OUONOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe IEHTPUGyTUpOBaHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma um e€ posb Kak pacTBOpPUTENI, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPETYIsIuu. MuHepaibHble BEIIECTBA KJIETKH, UX OHOJIOTHYecKas
poJib. POJIb KATHOHOB ¥ AaHWOHOB B KJIETKE.

Oprannueckne BeNIECTBa KJIETKU. buonorundeckue mnoaumepsl. benku.
AMUWHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OefkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBs3b. BTopuuHas, TpeTW4Hasi, YeTBEPTHUUHAS
cTpykTypsl. [enatypauus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue GyHkimu OEIKOB.

Yraesoasl. MoHOCaxapupl, AUCaXapyuibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO0mwmii TUTaH CTPOGHHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YTJIEBOJIOB.
buonornyeckue GpyHKIIMM yTrIIeBOIOB.

Jlunmuaet. l'uapodunsHo-TUApOPOOHBIE CBOMCcTBA. Kitaccudukanust TUmumos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU



munuaoB. OOmMe CBOMCTBAa OMOIOTHYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MOJYITPOHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynbl AT®. Makposprudyeckue cBsizu B Moiiekysie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKU, UX (DYHKIIMH B
KJIETKE.

CrpykTypHas OuoJsiorusi: OMOXMMUYECKHEe U OMO(HU3NYECKHUE UCCIIEIOBAHMS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYPbI OMOMOJIEKY L.

JleMoHCTpanun

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

[uarpammelr:  «Pacripenenenne  XUMHUYECKMX JJEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuel u cxembl: «lleproguueckass TaOMUIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI», «BeliectBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHE MOJIEKYI
yrieBooBy», «CTpoeHre MOJIeKyn JUnuaoBy», «HyKIeMHOBbIE KHUCIOTHI»,
«Ctpoenue Monekyasl ATOy.

O6opynoBaHKEe: XUMUYECKasl TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKIUii».

JlaGoparopnass  paGora  «lccrmenoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHAJIbHBIE 00Pa30BaHUs KJIETKH.

CtpoeHue npokapuoThuueckou kiaeTku. Kinerounas creHka OakTepuidl U apxen.
Oco0OeHHOCTH CTpPOEHHSI TeTepoTpOo(HONM U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHoOT B OMOIIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma).  CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTUYECKyH0 MeMOpaHy: MacCUBHbBIN
(muddysus, obneruénnas mauddysus), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponurniaemocts wmemOpanbl. Pabota HaTpuii-
KaJIMEBOT'O0 Hacoca. JHJOIMTO3: MUHOIUTO3, (harormuTo3. Dk3omuTo3. Kierounas
cteHka. CTpykTypa ¥ GyHKIIMHU KJIETOYHOW CTEHKH pacTeHU, TpuOOB.



Huromna3zma. [{urozons. [utockener. JIBuxkenne nuromiazMbl. OpraHou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: JHAOIUIa3MaTH4ecKas CeTb
(OIIC), anmapart I'ombmxu, JTU30COMBI, UX CTPOCHHE U (YHKIHH. B3anuMoCBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TIpaHyJIIpHOTO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [maakuii
(arpaHynispHBIM) SHAOIIIa3MATHUYECKU peTHKyayMm. CekpetopHas (QyHKIUS
anmapara ['onpmku. TpaHCHOpT BEHIECTB B KJIETKE. Bakyonum pacTUTEIbHBIX
kieTok. Knerounsrii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHAPHH, InacTuabl. CTpoeHue
U (QyHKUMHM MUTOXOHApUN W IacTul. llepBUuHBIE, BTOPUYHBIE M CIIOXKHbBIE
WIacTUAbl  (POTOCHHTE3UPYIOMIUX AYKApUOT. XJIOPOIJIACTBI, XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIIUX PACTECHUU.

HememOpannbie opranouasl kiaeTku CTpoeHHe U (YHKIUM HEMEMOpPaHHBIX
OpPraHoOu/I0B  KJETKH. Pubocombl. Mpllieynble  KJIETKH. MHUKPOTPYOOUKH.
Knerounpii nentp. CrpoeHue W JABWKEHHE JKTYTMKOB M PECHUYEK.
MukpoTpyOouku nutomniazMel. LleHTpronb.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
¢byHkun. SnepHeiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHE
XpoOMOCOM B MHTepda3zHOM sjpe. benku xpomaTuHa — THCTOHBI.

Kinerounble BkimtoueHus. CpaBHHUTENIbHAS XapaKTEPUCTUKA KIETOK JYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpl 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KieTKn», «CTpoeHue
JKUBOTHOW  KJIeTkn», «CTpOoeHME  pacTUTENbHOM  KIeTKW», «CrpoeHune
MHUTOXOHAPUWNY, «A1po», «CTpoeHne MPOKAPUOTUIECKON KIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MUKpONpENnaparbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaTbl 0aKTepualbHbIX KIETOK.

JlaGoparopuass pabGora «l3ydyeHue CTpOEHHS KJIETOK PA3JIUYHBIX
OpPTaHHU3MOB.

IIpakTuyeckas padora «/3yueHune cBOMCTB KJIETOUHON MEMOpPAHBI.

JlaGoparopnass padora «lccienoBaHue mia3MoiiM3a M JIEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3Mbl B
PACTUTENIBHBIX KJIETKAX).

Tema 6. O0OMeH BelleCTB M NpeBpalleHUe JHEPTHH B KJIETKe

AcCUMWISILIMS ¥ TUCCUMIIISALIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnel ooOMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nmpoleccax. OJHepreruueckoe obOecrnieueHre kieTku: mnpeBpainieHne AT B



oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIUuid KJIETOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsr. Otnuunst pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHHTE3 OpraHWYECKUX BeniecTB B KieTke. dortocuHTe3. Poisb
XJIOpOIIacTOB B miporiecce (GortocwHTe3a. CBeroBas u TeMHOBas (haswil..
[IponykTuBHOCTL (oTOCHMHTE3a. BiusiHue paznuyHbix (HAKTOPOB HAa CKOPOCTh
dboTocunTe3a. 3HaueHue POTOCHUHTE3A.

XeMOCHHTE3. Pa3nooOpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUuULIUpyromue OaKTepuH, XKele300aKTepuu, CcepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HaAYEHUE XEMOCUHTE3A.

AHa’poOHble opranu3Mbl. Bupjesl Oposxenus. IIpoaykTel OpokeHHUS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTETU OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JSHEPreTUYECKOrO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIFOKO3HI.

buosiornueckoe OKMUCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHAPHUIA B
mpoiieccax ouonoruyeckoro okucnenus. [{uknnueckue peakuuu. OKUCTUTENBHOE
dbochopunupoBanue. [IpenmyiiectBa a’poOHOr0 MyTH OOMEHA BEIIECTB MEpes
aHa’pOOHBIM. DP(HEKTUBHOCTh SFHEPrETUIECKOTO OOMEHA.

JlemoHcTpanuu

[Toptpertst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCUHTE3», «IHEpreTUUecKuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHHUE JII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopnass  padora «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
(GbepMeHTOB (Ha MpUMEPE aMUIIa3bl UM KaTajasbl)».

JlabGopaTtopnasi pabora «/3yuenue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsencrBenHass uHGopMalus U peaju3anus eé B KiIeTKe

Peakuun mMarpudHoro cunre3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKuit



KOJ, €ro cBoucTBa. TpaHckpunuusa — wmarpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUILMHU: KOMIUIEMEHTAPHOCTD, AaHTUNAPAIIIEIbHOCTD, ACHMMETPUYHOCTD.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanuwe amuHokucior. Ponb pubocom B
OunocuHTe3e Oenka.

OpraHu3anusi reHoMa y MPOKApUOT W 3YKApUOT. Perynmsanus akTUBHOCTH
reHoB y mpokapuotT. ['mmore3a omepona (®. XKaxob6, XK. Mano). Perymsamus
OOMEHHBIX MPOIECCOB B KieTke. Kilerounblil roMmeocTas.

Bupycel — HekiieTouHble (OpMBI KU3HU U 00JUraTHbie apa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychbie 3a0oeBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN/, COVID-
19, conmanbHble U MEAUIIMHCKUE TPOOIEMBI.

JlemoHcTpanuu

IToptpetsi: H. K. Konbos, /. . IBaHOBCKUIA.

Tabnuipl u cxemsl: «buocuHTe3 Oenkay, «l'eHeTHYecKuil Koy, «Bupyce»,
«bakrepuodarm».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounsli 1ukn, ero mnepuoiasl u perymsauus. HMurtepdaza m murtos.
Oco0OeHHOCTH MpOLIEcCOB, MpPOTEKaIMUX B HHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
NOCTCUHTETHYECKUN (IPEMUTOTUYECKUI) IEPUO]IbI UHTEP(a3BL.

Marpuunsiii cunte3 JIHK — permukanms. [Ipunnunsr perumkanum JJHK:
KOMIIJIEMEHTAPHOCTh,  ITOJIYKOHCEPBATHBHBIM  CHHTE3, aHTUNAPAIIEIBHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeaoMepa3a. XPOMOCOMHBIM HAOOp KJIETKM — KapuOTHIl. JIUIUIOMAHBIA U
rariouaHbId  HaOOpHl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne xmerkm — wmuto3. Cramuu MHTO3a M IPOUCXOIAIINE B HUX

nporneccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HaueHUE
MHTO34.

Perymsanus MUTOTHYECKOrO IUKIIA KIeTKU. IIporpamMmmupyemas kierouyHas
ru0esb — anomnTo3.

Kinerounoe sipo, XpoMOCOMBI, (PyHKIIMOHAIbHAS TEHOMHUKA.

JdemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKI KIETKW», «MmuTo3», «CTpocHHe
xpomocom», «Permmukarus JTHK.

ObopynoBaHue: CBETOBOII MUKPOCKOII, MUKpoTpenapathl: «MuUT03 B KJIETKax
KOpELIKA JIYKa».



JlaGopaTopnass  pabdora  «/3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax».

JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH ~ CTPOEHHUS U JKU3HENESTEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.

B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm kak exuHoe uesnoe. ['omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAsi, TPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(yHKUMNA U PacoSIOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHu JKMBOTHBIX M YEJOBEKA. THIBI KUBOTHBIX TKAaHEW: DIUTEIMAIbHAL,
COCJIMHUTENbHASA, MbIIIEYHAsi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
pacIooKEeHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbIi ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne XKMBOTHBIX. BHyTpHIONOCTHOE M
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUILIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanne >kuBoTHbIX. {uddysus
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe npixanue. JlpixarenbHas MOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
JpixatenbHasi cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JIETKUX Yy MTHUI] U
MJIeKonuTaromux. Perymsius apixanus. JlprxaTenbHbie 00bEMBI.



TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. Cepaue,
KPOBEHOCHBIE cOCyZbl M KpoBb. Kpyrum kpoBooOpalieHus. IBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepLa U €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Bwinenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. PuiupTpanus,
CeKpelusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJCICHHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beiienenue y
MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y YEIOBEKa.

3amura y OpraHu3MoOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3mMoB. Cropbl
OakTepuil M LUCTHl MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOW3BOAHBIE.
3amuTa opranu3Ma ot Oojne3Heil. IMmyHHas cucteMa uenoBeka. KietouHeiii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbi U npuoOpeTéHHbIN crnenuduueckuit
UMMYHUTET. Teopust KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxkxumocts M peryisinus |y  opranusmoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpakumocTte U perymauus y
pactenui. PocToBbIE BeleCcTBa U UX 3HAYCHHUE.

HepBHas cucrema u pedrekTopHas peryiasiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopociny, «baktepumny, «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKEIET 4YelOBEKay,



«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CUCTEMaY, «Koxay, «MBpI11euHas CHUCTEMAY,
«BpigenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«MmmyHnurer»,  «KumeuyHomonoctHele»y, «CxeMa  MHUTaHUS  PACTEHUN,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIPBD,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHEe IO0KIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema gsArymku», «HepBHas —cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTaromux», «HepBHas cuctema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTJAEJIOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opy1oBaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3YIIIHOTO MTUTAHUS PACTCHUH,
pacuierieHus Kpaxmalia u OelKoB Mo/ IeHCTBHEM (PEPMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPAILIUK OMBITOB MO0 U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuHoxkeHue. [lonoBeie kieTku, win rametsl. Meno3. Craauun
meno3a. [loBenenne xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepMaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe ©  SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OTUIOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NHuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 pa3Butuu opranu3mMoB. Cramuu >MOpUOTEHE3a MKUBOTHBIX (Ha MpUMEpe
asrymikn).  Jpo6nenwe.  Tumbl  apoOnenus. OcoOeHHOCTH — ApoOIeHUs
MJIEKOTUTAIOMIUX. 3apOJAbIIIEBbIE JTUCTKHU (TacTpyssilus). 3akiajka OpPraHOB U
TKaHEW W3 3apOJIbIIIEBHIX JUCTKOB. B3auMHOE BIMSHUE YacTel pa3BUBAIOIIETOCS



3apojplia (AMOpHOHANbHAS WHAYKIWS). 3aKiajgka IlaHa CTPOCHHS >KUBOTHOTO
KaKk pe3yJbTaT HEPAPXUYECKUX B3aUMOJCUCTBUM TeHOB. BiusHue Ha
AMOPHOHATIFHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPY’KAIOIIEH CPEIbI.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszButue ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYECKOE 3HAYECHHE MPSIMOTO W HEMNPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leproasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE U PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHHU.

MexaHu3Mbl peryJsluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUE», «Tumbsl Oecroyoro
pasMHOXEHUD», «Pa3MHOXEHHE XJTaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHue TuapbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HempsAMoe pa3BuThe», «Pa3BuTme Maickoro xyka», «Pa3Buthe capaHuny,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHne ceMsaH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
MManoOPOTHHUKAY, « KU3HEHHBIN IIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEenapaTax».

IIpakTnueckas padora «BbIsIBIEHHME MNPU3HAKOB CXOJICTBA 3apOJBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOMXKEHHUS BBICHIUX
pacTeHUu».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

HcTopusi cTaHOBIEHHMS M pa3BUTUS TEHETUKUM Kak Hayku. Paborer I
Mengens, I'. ne @pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUU



renetuku. Padoter H. K. Konwirosa, H. Y. BaBunora, A. H. benosepckoro, I'. .
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHSITUSI U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTCPHATUBHBIC MPU3HAKHW, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE =~ METOJBI ~ TCHETUKH: THOPUIOJOTUYECKHHA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JdeMoHCcTpaMuA

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kosnsios, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHUX

UCCIICOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MEepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICeHUs IPU3HAKOB. L{uTosiormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umore3a 4ucTOThl raMer.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonorndyeckue  OCHOBBI  JTUTUOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUVIEHUS MEXIYy TreHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOorameTHbId MoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HAKOB, CUETJIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIM ayuieau3M. B3auMoaenucTBUE HeEalIeNbHbIX T'EHOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTyeCcKUil KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
Takke (HU3NOJIOTUUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS |
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JemoHcTpanuu



[Toptpetsr: I'. Mennens, T. Mopras.

Tabmumpt u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanu3upymouiee ckpeniuBanue», «HemomHoe MTOMUHHpPOBAaHUEY,
«ClemIeHHOe Hacje0BaHUe IIPU3HAKOB Yy Apo3oduisly, «['eHeThka mojiay,
«Kapuotun denoBeka», «Kapumotun npozodwib», «Kapuotunm nTuims,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JACMOHCTpPAIlMd 3aKOHOB €IMHOOOpasus
rUOpHUIOB TIEPBOTO TIOKOJICHUS M PAcCIICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTPAllMM 3aKOHA HE3aBMCUMOIO HACJIEIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTPAIlMM CUETUIEHHOTO HACJEIOBaHUS ITPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporpenapar: «/Ipozopumnay.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

MopaudukanuonHas u3MeHYMBOCTb. Ponb cpeasl B (popMupoBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAsI.

KomOuHaTuBHas W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass M3MEHYMBOCTh. BuHIBl MyTauuii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIecca. 3aKOH TOMOJIOTMYECKHUX PSIJI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJICACTBEHHOCTb.

JemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuet u  cxembl: «Bugsl  usmeHunBOCTHY», «MoaudukanuoHHas
U3MCHYUBOCTHY, «KomOnHaTnBHAS U3MEHYHUBOCTEY, «Menosy,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opynoBaHue: >XKHUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PAaCTCHH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.



JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytanuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoeka. MexayHapoaHas IpOrpaMMa HMCCIEIOBAaHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBBIH, HUTOT€HETUYECKUM, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENIEIICHHE r€HOTHUIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C IMOMOUIIBIO
[TI[P-ananu3a. HacrnencTtBeHHble 3a001eBaHUS YeIOBEKa. | €HHbIE M XPOMOCOMHBIE
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueCckoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3YecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY»Karomieil cpennl. ['eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JleMoHCTpauumn

Tabmuubl u cxembl: «Kapuotun 4denoBeka», «MeTojpl U3yuyeHUsS T€HETUKU
yesioBekay, «l eHeTnyeckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi Opranu3sMoB

JloMecTukanust W celeKuus. 3apoKJCHUE CEJNEKIMU W JIOMECTUKAIIHM.
Yuenue H. WM. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TIOMOJIOTMYECKHUX PSAJIOB B
HacleacTBeHHOW wu3menHunmBoctTH H. . BaBumioBa, ero 3HaueHue Is
CEJICKIIMOHHOM pabOThI.

Metonbl ceneknMoHHOM paboThl. McKycCTBEHHBI OTOOp: MAacCOBBIA H
VIH/IUBU 1y aJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKIIUU. HUctwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHUIY C TOMOIIBIO OIICHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJIEKIIMOHHOM  paboThl.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallUMM Y KyJIbTYPHBIX
dbopm opranusmoB. lcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS M METOJIOB
pexomoOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jijisi CeIeKIUH.



[Tonyuenue MOJIUTIIIOU]IOB. BuyTtpuBugosas THOpUIN3AIINS.
brmu3skopoAcTBEHHOE — CKpemmBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpellluBaHue, Wik ayropuauHr. I'erepo3uc u ero mnpuyuHbl. Hcnonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUU PACTCHUM U )KUBOTHBIX.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
WX JUKAX PpOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THOPHIOB
CEIIBCKOXO3SIIICTBEHHBIX KYJIBTYD.

JdeMoHCcTpaIMuA

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykesinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuib! u cxembl: «L{eHTpBI IPOUCXOKICHUS U MHOTO00Pa3us KYJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHON H3MEHUYHMBOCTHY,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyTrareHes».

JlabopaTopHast pabdora «/3yueHnue cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKekypeusi «OCHOBHBIE METOIBI U JIOCTHIKEHMSI CEJIEKUUMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B JIaDOpaTOpUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, HCHOJB3yeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOjIee. Mukpoouonmornueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHUYECKHUX
tTexHosoruii. [Ipon3BoACTBO OenKka, aMUHOKUCIOT U BATAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANIPABICHHOIO M3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KalllMX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKUE MTYTH.

Knerounas uHxkeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUH U
*KUBOTHBIX. KpmoOGanku. Comaruyeckas THOpUAM3ANUS W  COMATUYECKUN
sMOpuorenes. Mcnoap30BaHre ramionoB B CEIEKIMH pacTeHui. MIckyccTBeHHOE
OTUIOJOTBOPEHUE. PEKOHCTPYKIUS SIMIEKIETOK W KIOHUPOBAHUE >KUBOTHBIX.
Merton TpaHCIIaHTALUU SIEP KIIETOK.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
KoHCTpyupoBanue pexkomonHanTHsx JJHK.



JlocTmKeHrnsT W TNEPCHEKTHBBl XPOMOCOMHOM M TEHHOW WH)XEHEPHHU.
DKOJIOTUYECKHE U 3TUYECKUE TPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbf. VCIONb30BaHHE CTBOJIOBBIX
kieTok. TaprerHas Ttepanusi paka. 3D-Omommkenepus miusg  pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTMH TPEXMEPHOTO OMONPHUHTUHIA U cKap@osauHra
JUIS peLIeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI 00ecreyeHus: KOMOMHMPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIE€HHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkmonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl n cxemsl: «Mcnoap30BaHNE MUKPOOPTAHU3MOB B ITPOMBIILIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEepUsD».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llorydeHre MOJIOYHOKHCIBIX IPOTYKTOBY.

IKCKypcHsd «DBHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue u pa3BUTHE 3BOJIOLUOHHBIX INpeICTABJICHUNA B
omnosioruu

OpomononHas Teopuss Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrokylye cuiibl 3BOTIOLIUK BUJOB 110 Y. JlapBUHY (BbICOKAst MTHTEHCUBHOCTh
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAass M3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckor Tteopun sBoonnu (CTD). HelTpanbHas
teopust dBomouuu. CoBpeMeHHas JBONIOUMOHHAs  OWojorus. 3HA4YEeHHE
ABOJIIOIIMOHHOM T€OpUHU B JOPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JlemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. apBun, C. C. YerBepuxos, 1. U. HImansraysen, [Jx. Xonnein, . K.
benses.

Tabmuer u cxembl: «Cucrema >xuBot mpuponbl (1o K. Jlunuewo)»,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema



mapupyta nytemectBus Y. lapsunay, «Haxonku Y. Jlapsunay, «Dopmbl 60pbObI
3a cymectBoBaHuey, «lloponapr romy6eit», «MHorooOpasue KyIbTypHBIX (POpM
KarmycTbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «CxeMa COOTHOIIEHMsI JABWXKYIIMX CHJI 3BOJIIOLUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKOM TEOPUH 3BOJIIOLIM.

Tema 2. MuKkpo3BoIIOLMSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIEMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpaszus M CTPYKTypbl HOmyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnementapHbie (aKTOPbl (IBMKYIIHE CHIIBI) SBOMIONUH. MyTalmOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelidp TeHoB — chyuaiiHbie
HEHANpaBJi€eHHblE W3MEHEHMsI 4YacTOT ayiesied B Homymsiuusax. OQdext
OCHOBATEJIS. Murpanuuu. N3onsauus NOMYJISALINNA: reorpaguueckas
(mpocTpaHcTBEHHAas ), Ouosiornyeckas (penpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HamnpaBisgiomMil Qgakrop 3Boaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWIM3UPYIOLIUNA,  pPa3pbIBAOIIMIMA
(nm3pyntuBHbIf). [lonoBoil or6op. BO3HUMKHOBEHHE U 3BOJIOLUSA COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOLMUU.
Bo3HUKHOBEHHE  MpPUCNOCOOJIEHW y  Opranu3sMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3MoB: MOp(OJIOrHYECKUE,
¢uznonornyeckue,  OMOXUMHYECKHE,  MoBeaeHuYeckre.  OTHOCUTENBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsiius — kitoueBor (aktop BuaooOpazoBanusa. Ilytu u
CIIocoObI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATpUYECKOoe  (DKOJOTHYECKOe), «MTHOBEHHOE»  (TOJUIUIOMAN3AIMS,
rubpuan3zanusi). JJmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3pabOTKE HAay4YHBIX METOOB
COXpaHeHus: buopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
x0351eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CTHIOCOOBI
OOpBLOBI C HEM.

JdemoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmupl 1 cxembl: «MyTallMOHHAass HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema mposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBumxymue
CWJIbl ABOJIIOLUNY, «IKOJOrMYecKass M30Js1us MONYJIALUi ceBaHCKOU (openny,



«['eorpaduueckas W30IAMUS  JIUCTBEHHUIBI CHOMPCKOW W JIMCTBEHHHULIBI
naypckoiy, «llonmynsiiMoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JEHCTBUSL €CTEeCTBEHHOro oTOopa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MBaycTpuanbHblii MenaHu3mM», «JKuBble Hckonaemsbie», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnosiornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Bunpl-nBolHUKN», «CTpyKTypa BUAa B
npupoze», «CrnocoObl BugooOpazoBaHus», «l'eorpaduyeckoe Bug000pazoBaHuE
TpEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BHUI000pA30BAHUE BHUJIOB CHHUID),
«ITomumiouasl pacTeHuit», «KamycTHo-peneunblii ruopu.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uydesia MTUIl U
3BEped C MpUMEpaMH pa3IMYHBIX MNPUCHOCOOJEHUN, 4Yyuyenaa NOTUI U 3Bepei
pa3HbIX BUAOB, TrepOapuu pacTeHUd OJIM3KUX BHJIOB, 0Opa30BaBIIMXCSA
Pa3IMYHBIMH CTIOCO0AMU.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJIAY.

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  opraHu3sMOoB M HUX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckue MeETOJbI
u3ydyeHus oHBomouuu. IlepexogHsie ¢GopMbl U (PUIOTEHETUYECKUE  PSJIbI
OpraHU3MOB.

buoreorpapuyeckue MeToabl u3ydeHUs: 3Bojtouud. CpaBHeHUE QIOpBl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHIEMUKHU U PEIUKTHI.

OMOpPHONIOrMYECKHE U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
HBOMIONMU. ['eHeTMYecKue MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKMe  METOJAbl  HW3YYEHHsS  HBOJIOLUU.
['omonornynsie reHbl. COBpPEMEHHBIE METO/ABI MOCTPOEHHUS (PUIOTeHEeTHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMK U 3BOJIOLMS TEHOMOB.

OO6mue 3aKkoHOMEpHOCTH (TIpaBuia) sBoroind. HeoOpaTuMOCTh 3BOIIIOIUH.
AnanTtuBHas paauanus. HepaBHOMEpHOCTbh TEMIIOB SBOIIOLIHH.

JleMmoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosuiep, 3. I'ekkenb.



Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJ JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepbl»,  «Cteronedansry,  «Punmodute»y,  «CemMeHHBIC
nanopoTHUkn», «buoreorpaduueckue 30HB 3eMin», «Jllpelid KOHTHHEHTOBY,
«Penuktey, «HaudanmpHble cTaauu 5SMOPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYelloBeKa M IUMMaH3ey», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKM HCKOMAEMbIX OCTATKOB
OpPTraHW3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HaydHble TrUMOTE3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKIECHUU KU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE ornbiTamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienne >xM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reoyoruyueckas) JBOJIOIHUSA. XHUMHYECKas OJBOJIONHUA. AOHWOTeHHBIM CHHTE3
OopraHu4eckux BemecTs 3 Heopranudeckux. Omeir C. Muiepa u I'. IOpw.
OOpazoBanue mnonuMepoB u3 MoHomepoB. Koarnepsatnas rumnoresa A. M.
Onapuna, TMnoTe3a nepBuyHoOro OyiapoHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m runore3za «wmupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ u3ydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAsS
reoXpOHOJIOTHS. [ €0OXpOHOIOrMUecKas MIKaja: 30HbI, 3pbl, IEPUOJIBI, TOXHU.

HauvanbHbie 3Tanbl opraHudeckord HBOMOUMU. [logBIEeHHE H HBOTIOLUA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboiau3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
Crpomaronutsl. [IpokaproTsl 1 3yKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixox pacrenur Ha cywy. llosBieHue CIIOpOBBIX pacTeHUN U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. [IpoucxoxxaeHue IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tumnoB. [lepBbie Xxop0BbIe )XKUBOTHBIE. JKHU3HB B BO/E. DBOIIOLUS MO3BOHOYHBIX.



[Tpoucxoxnenne amuoOuit u pentuanid. [IporcxoxaeHne MICKONMUTAOMUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Pasutne xku3HM Ha 3eMie MO 3paM U MEpUofaM: apxeu, MPOTEPO30,
najgeo3oi, Me3030M, KaiiHO30M. OOm@as xapakTepucThka KiIuMara U
reOJIOTMYECKUX IponeccoB. llosBiieHHE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3emIie.

CoBpeMeHHas cuUCTeMa opraHudeckoro mupa. [IpuHiumnel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIBI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnasmanuanwy, JI. Tlactep, 1. . Meununkos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxemsl: «CxeMma onbita @. Penny», «Cxema onwita JI. [lactepa no
M3YYEHHIO CaMO3apOoKIeHUs Ku3Hm», «Cxema ombita C. Mwmwuepa, I'. HOpwny»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYEcKoO IBOMIONUNY», «CxeMa 00pa3oBaHUsS DYKAPUOT
nyTéM cumoOunoreHeza», «CucremMa XUBOM NpUpoAbl», «CTpoeHue BHUPYCAY,
«Apomopdo3bl  pacreHuid», «PuHHOMUTHY, «OIHOKIETOYHBIE BOIOPOCIINY,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukm», «l oroceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocteiimme», «KuiedHomnonocTHbIEY,
«ITnockue YEpPBUY, «YnenucroHoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItuuspy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXxeuckom spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne Xu3HU B
MAJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KaltHO30HMCKOM 3pe», « COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuu pacTeHUM pa3IUYHBIX OTACJOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
WUIJIOKOXKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX WCKOMAEMBIX, MYJISIKM OPraHHUYEeCKHUX
OCTaTKOB OPIaHU3MOB.

JlaGoparopnasi padora «/3ydeHue W ONUCAHUE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuueckas padora «l3ydeHue O0COOEHHOCTEH CTpOEHUS pacTeHUM
Pa3HbIX OTAEIOBY.



IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEH CTPOCHMSI MTO3BOHOUHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl 1 3aga4u aHTPOIMOJIOTHN. METOIbI aHTPOTOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOMCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHus. COBpEMEHHbIC HAYYHBIE TEOPUU.

Cx0ACcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHUeckre. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOkKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPHU3HAKOB. Pa3BuTHE rOJOBHOTO MO3ra U BTOPOM CHTHAJIBHOMU
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUaIbHbIC.
CooTHolieHre OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIEC CTaJuu aHTpoIoreHe3a. PaHHUE uenoBeKoOOpasHbie 00€3bSHBI
(IPOKOHCYJIBI) U pAaHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsIH U
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE IPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMUA U IEPBBIM BBIXOJ JIKOJIEH
3a  npenensl  Adpuku. YenmoBek TrelmenbOeprckuii  — - 00mMIA  TIPENIoK
HEaHIEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUN
KaK BHUJ JIIOJEH XOJIOAHOTO KiauMmara. YernoBek pa3yMHbIH COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4enoBeka. EcTecTBeHHbI OTOOp B MOMYJSAIMIX
yejgoBeka. MyTalmoHHBIN mponiece U nogumopdusm. llonynsimoHHbIE BOJHBI,
npeid reHoB, murpainusa U «dQdEKT oCHOBATENS» B MOMYJAIMUSIX COBPEMEHHOIO
YeJ0BEKA.

Yenoseueckne pacel. [loHstue o pace. bosbmme pacel: eBporeonaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAS
(a3uarcko-amepukaHckas). BpeMss U myTH paccesieHHs 4YeJIOBeKa 10 IJIaHeTe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTh  pacus3Ma.
[IpucnocoOeHHOCTh YeNoBEKa K Pa3HBIM YCIOBHUSIM OKpY)KAIOIIEH Cpebl.
Bmustaue reorpadmueckoit cpenbl W apeiidpa reHoB Ha  MOPQOJIOTHIO U
(U3HOJOTHIO YeTIOBEKA.

MexaucunurninHapHbIe MeToAbl B (pUBHYECKOU (Ouomornueckoit)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AHTPOINOJIOTUS U MAaJICOaHTPOMOJIOTHS
YEJIOBEUYECKUX MOMYyJSIUiA. brocounanbHble HUCCIEIOBAHUS MPHUPOJLI YETOBEKA.
HccnenoBanre KO3BOTIONUH OMOJIOTMYECKOTO M COIMAIBLHOTO B YEIIOBEKE.



JleMoHCTpanun

[Toptpersr: Y. lapBun, JI. JIuku, . 4. Porunckuin, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0OTOBHON MO3T ueIoBeKay,
«YenoBekooOpa3Hbie 00e3bsHb», «CKeneT 4YeloBeKa M CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIUME CHIIBI aHTPOIIOTEHE3A», « IBOJIIIOIUOHHOE
IpPEBO  YeENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpubny, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITarbl SBOJIOLNHN YEIIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MyJSDKH — OKaMEHEJIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TIPEAKOB 4YeloBeka, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHIECKUMH W OMOJEHCKMMH CIOKETaMH TPOWCXOXKICHHUS YEIOBEKa,
¢doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIETh
yepena 4YejJoBEeKa M 4Yepena IIUMMIIaH3€, MOJEIb KHUCTH YeJIOBEKA U KUCTHU
LIMMITIaH3€e, MOJEIIHM TOPCa MIPEIKOB YEIOBEKa.

JlaGopaTopuasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KIECHUEM.

IIpakTnuyeckas padora «/3yyeHne dKOJIOrMYECKUX aJallTAllNi YEIIOBEKAy.

12 KJIACC

Tema 1. Dkojiorusi — Hayka 0 B3aHMOOTHOUICHHUSAX OPraHU3MOB U
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKLIeH cpeaou

3apoxaeHne U pa3Butue skojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CeseproBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metoawl skosioruu. IlosieBbie HaOMOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NPUPOJIHBEIE W JabopaTropHbie. MojeaupoBaHue B OIKOJOTHMH. MOHHTOPUHT
OKPYXaIOIel Cpeibl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00AIbHBIN.

3HaueHUE DKOJOTMYECKMX 3HAHUM i1 4YeJIOBEKa. OJKOJOTMYECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€H YenoBeuecTBa C npuponoil. opMupoBaHue
AKOJIOTUYECKOMN KYJIBTYpPbl U SKOJOTUUYECKON IPAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynbe, H. A. Ceseprios, D. ['exkkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMmsl: «Pa3mensl sxomoruny, «Metoabl skonoruny, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METOJ0B AKOJIOTUYECKUX
HCCJICIOBAHUI.



Tema 2. Opranusmsl u cpeia 00UTAHUS

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpOTOreHHbie. Oo1ue
3aKOHOMEPHOCTH JEUCTBUS 3KojJormueckux (paxrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOUMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTEHUH M JKABOTHBIX II0 OTHOLICHMIO K cCBeTy. CHUTIHAJIBbHAs poOJIb CBETA.
DOTONEPUOIU3M.

Temnepatypa kak 3kojormueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuili K
NOJAJIEp>)KaHUI0 BOJHOro Oananca. Knaccudukaius pacTeHUH MO OTHOLIEHHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DPU3NKO-XUMHUYECKUE
O0COOCHHOCTH cpei oOuTaHusi opraHu3MoB. llpucmocoOneHust OpraHusmMoB K
YKU3HH B pa3HbIX CpeJiax.

buosornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguunbie puTMbl. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Qopmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KuzneHnHble POpMBI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamnus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). Herpodpuueckue
B3aUMOJICUCTBUS  (Tomuueckue, Qopuyeckue, ¢padbpuueckue). 3HAUCHUE
OMOTMYECKHX B3aUMOJCHCTBUI 17l CYLIECTBOBaHHS OPraHHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JdemMoHcTpanuu

Tabnuipel U cxembl: «OKojoruueckue ¢akTopb», «CBETOBON CHEKTPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aNanTaluu
KUBOTHBIX», «Cpeapl O0OWTaHHS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBD»,
«Kuznennole  Qopmbl  pactenuit», «KuzHeHHble  (OPMBI  JKHUBOTHBIXY,



«3JKocHUCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOIO Jiecay, «llenu
NUTaHUs», «XunHudectBoy, «llapasutmsm», «Koukypenimus», «CumoOuosy,
«KommeHcanuzmy.

O6opynoBanue: repbdapud pacTeHUW U KUBOTHBIX, IMPHUCIOCOOJIEHHBIX K
BIUSIHUIO Pa3UYHBIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOMUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBHIC, TCHEIIOOWBBHIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHS, TepOapruu M KOJUICKITUN TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pAacTEHUM, dydesa MTUIl U 3Bepel, repdbapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpelax,
repbapu M KOJUIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIaalONIUX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHSIM YCIIOBUW JKWU3HH, repObapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 3. IKo10rusi BUAOB U NOIYJIALMA

OKOJIOTUYECKHE  XAPAKTEPUCTUKHU MOy JIALUY. [Homynsius Kak
Oounonornyeckas cucreMma. Posib HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyiasiuui. OCHOBHBIE TIOKA3aTE€NW TMOMYJSILUU: YHWCJIEHHOCThb, IIJIOTHOCTb,
BO3pacCTHAasi M TIOJOBasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH TOIMYJISIUH.
JlnHaMuKa momyJanud U €€ perydaiud. buoThdecknil MOTEHIMAT MOMYJISLHH.
MoaenupoBanue TMHAMHUKHA TONYJISIIAKA. KpuBbIe poCcTa YUCIEHHOCTH MOMYJISIIIUH.
KpuBbie BbDKMBaHMS. Perynsius YUCIECHHOCTH MOMYJSIUNA: posib (haKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3kosiorndeckon HumM k.M. XarumHcoHa. Pa3mepbl 3KOJI0OTMUYECKOU
Huiy. [loTeHnnanbpHas U peanTn30BaHHAs! HUILIU.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid KUBOTHBIX. buosorunueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: dx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyssiiiuun», «Bo3pacTHble  NMHUpaMUJIbI
nonyiasiuun», «CKOPOCTh  3aceleHuss TOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeib 3xonorndeckor Humm /x. M. XaTauHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOieHuss ceMsH  pacTeHUH K
PACCEIICHUIOY.

Tema 4. Dxosorust coo01EeCTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OopraHu3MaMu B OUOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [10uBbI U Wbl B 3KOcHCcTEMaX. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU
B DKOCHCTEME.

OcCHOBHBIE ~ TOKa3aTeau  JSKOCUCTEMbl. buomMacca W NPOAYKIMS.
DKOJIOTMYeCKHe MUPaMUJIbl UuCel, OMOMAaCChl U SHEPTHH.

HanpaBiieHHbIe 3aKOHOMEPHBIE CMEHBI COO0ILECTB — cyKueccuu. IlepBuunbie
U BTOPUYHBIE CYKIIECCUM M HMX MPUYUHBI. AHTPOIIOI€HHBIE BO3JEHCTBUS Ha
cykueccuu. Knmnmakcaoe coobmiectBo. bropaznoobpasue 1 mojiHOTa KpyroBopoTa
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHbIE SKOCUCTEMBI.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuus
MEK]ly aHTPOIIOT€HHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIOHEHTHI YypOoskocucteM. ['oponckas
bnopa u ¢ayna. CunaHTpomnuzalusi TOpojJcKoi ¢ayHbl. buonoruueckoe u
X035CTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocucrteMax. IlepeHOC 3HEpruM M BELIECTB MEXKIY CMEXHBIMH JKOCHUCTEMAMHU.
Y cToiuMBOCTh OPTraHU3MOB, MOIMYJISIIIUN U DKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U
AHTPONOTEHHBIX BO3JACHCTBUM.

MeTo10510TUs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.



JleMoHCTpanun

[Toptpet: A. JIx. Tencnu.

Tabmumet  u cxembl:  «CtpykTypa  OuoueHo3a»,  «J9KocHCTeMa
HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipynibl OpraHu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«llenu nutanus (macTOUIIHAS, NETPUTHASN)», « IKOJIOTHUYECKASI TUPAMUJIA YUCEID,
«IKoJIOTHYeCKasi mupaMujia OMoMacchly, «IKOJIOTHUYECKas MUpamMuia SHEPTUn»,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «JKocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPrUU B arporeHo3ey, «[Ipumepsl ypOosKocucTemy.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uydesia MTHUIl U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HSKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

JlaGopaTtopuasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HbIX 3KOCUCTEMAX).

IKCKYypcHsl «DKCKypcHUsl B TUIIUYHBIN OuoreoneHo3 (B qyOpaBy, O€pe3HSK,
CJIbHUK, Ha CYXOJI0JIbHBINA WU MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypeHsl «IJKCKypcHsl B arposkocucteMmy (Ha Ioje WIM B TEITUYHOE
XO034MCTBO)».

Tema 5. buocdepa — rirodabHas IKOCUCTEMA

buocdepa — obmienanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIH
CYIIIECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpymax J. 3rocca.
VYuenne B. . BepHanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. XKupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
ri100aIbHOM PKOCcHCTeMBbI. JnHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEI[ECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTra). PUTMUYHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTE Ouochepnl. I[lonarue o Oumome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIEC U IITUPOKOJIMCTBEHHBIE Jieca, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (DyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO IMOTEHITHAA U
onocdepHbIX PYHKIUH.

JlemoHcTpanuu

[Toptpetsi: B. . Bepuanckuid, 3. 3rocc.

Tabmuubr 1 cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azoTa B mpuUpoe»,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT kuciopoga B HpUPOIE»,



«KpyroBopoT Boawl B mipupoje», «OcHOBHbIE OMOMBI cymny, «KimMarnaeckue
nosica 3emnny», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsy, « Tponudeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 6. UestoBek M OKpyKaomias cpeaa

DKOJIOTUYECKHE KPU3UChI M MX MNpUYUHBL. Bo3jeicTBHe ueloBeka Ha
onochepy. 3arps3HeHue BoO3mymiHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HCHHE
BOOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHne KiMMara.

AHTpOIIOTE€HHOE BO3JICHCTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJBIL.
Kpacubie xuuru. Ocobo oxpansembie mnpupomnbie Tepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHUSA YEIIOBEUECTBA U IPUPOIBIL.
PanmonanbHOE  TPUPOJONONIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIME 3aKOHOMEPHOCTH TJI00AJBHBIX SKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3zButrie METOJIOB MOHUTOPUHTA pAa3BUTHUSI OMACHBIX TEXHOIEHHBIX
IIPOLIECCOB.

JleMoHCTpanumn

Tabmuubplr W cxembl:  «3arpsi3HEHHE  aTtMocepb»,  «3arps3HEHHUE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbil A dexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.

O6opynoBanue: ¢oTorpaduu OXpaHsSIEMbIX pPACTEHUM M >KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUIaMU MU HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYpHOMY HACJIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3WIIUCH JUYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TIO03HABAaTEIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBaXXUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYaIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOoBOro M 0e30macHOro ooOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpPEC K pa3inyHbIM chepaM MpodeccuoHaTbHON esTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HaHHWE TI00aTBHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJEHHBIX HA COXPAaHEHUE PABHOBECHUS B DSKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX AEHCTBUN U peIOTBpalIaTh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKON JIEITEIbHOCTH IKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpE Kak O €IMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOTO YpPOBHS PAa3BUTHUSI MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAy4YHBIX (DaKTOB
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHBIC PE3yJIbTaTbl OCBOCHMUA yqe6Horo nmpeamMcTa «buonorusay»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYKax (BCIHCCTBO, OHCPIrusd, sSABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHHUKAaTUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLUAIIBHOW MPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryIsITHUBHbIE YHHUBEpCAlbHbIE YYEOHbIE JEHCTBUSA, COBMECTHAs
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJlU3UpoOBaTh  MpoOJEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PAaCCyKIAEHUs (MHIYKTUBHbBIE, JEOyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONBb30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apTryMEHTHl HJisi JI0Ka3aTelbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM nuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBaTh 3aMPOCH U MPUMEHSITh PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (QOpMy  IpeCTaBIICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIMIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS NpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IMO3HABATEIIBHYIO NEATEIBbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEAIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIMPOKOH SPYIAUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HAaBBIKAMHM  TO3HABATENbHOM  pediekcuu KaKk  OCO3HaHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU aHaIu3€ pe3yJbTaToB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYIHX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha 6a30BOM YpOBHE OPUEHTUPOBAHBI HAa oOecrieueHue NpoPuILHOTO
oOyuenust oOydaronuxcst Ouonorud. OHU BKIIIOYAIOT: CHEHU(PUYECKUE IS
OMOJIOTUM Hay4YHBbIE 3HAHMS, YMEHUS M CIOCOOBI JEHCTBUU IO OCBOCHHIO,
UHTEPHpPETAUUA U NMPeoOPa30BAHUIO 3HAHUM, BUJIBI JCSITEIIBHOCTH IO MOTYYEHHUIO
HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX, a TaKXKE B PEATbHBIX
JKU3HEHHBIX cuTyanusx. lIpeameTHbie pe3ynbTaThl MPEJACTaBICHBI MO TOJaM
W3YUYCHHUS.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEHIeHWH TPoOJieM  palMoOHAIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTUUECKHE TEPMHUHBI M TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas TeOpust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBuioBa — o0 1eHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYpPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON N3MECHYUBOCTHU H. . Bagusoga), MPUHLIIBI
(KOMIUIEMEHTapHOCTH);



BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, WCIIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

yYMEHUE BBIICNATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJOBEKA, IIPOIIECCOB JKU3HEACSITEIBHOCTH,
MPOTEKAIOUUX B OPraHU3Max PACTEHUM, KUBOTHBIX M YeJIOBEKa, OMOJOTUYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, MEW03a, TaMETOTeHe3a, SMOpUOTreHe3a, TOCTAIMOPUOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKIy OpraHOMJAMH KIETKH U HX
GYHKIHASIMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEHM W WX (QYHKIUSIMH, MEXIY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pAacTeHWH, JKMBOTHBIX M 4YEJIOBEKAa W HX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, ATarlaMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTUNOM U (HEHOTUNIOM, (EHOTHIIOM U
(dbaxkTOopamMu cpenbl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuM, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIs JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB Pa3HbIX
CUCTEMATHICCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpaKkTUYecKHe padoThl, COOII0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpenctBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U ICNIaTh BHIBOIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OMOoJIOrHw,
DKOJIOTHU W MEIWIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIICHUBATh JTUYECKHE aCIeKThl COBPEMEHHBIX WCCIICIOBAHUM B
obmacTd  OWMONOTMM W MEIWIHUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE



OIUTIOIOTBOPEHHE, HAINPABIEHHOE M3MEHEHHE I'€HOMAa M CO3[aHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieill mpodeccuoHambHON
JEATEIbHOCTH B 00JacTH OMOJIOTHH, MEAUIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SMCTBa, MUIEBON MPOMBIIIJIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
PO eCCUOHATILHOTO U BBICIIET0 00pa30BaHuUs.

[IpeameTHble pe3ynbTaThl OCBOEHUS yueOHoOro npenmera «buonorus» B 11-
12 knaccax nOMKHBI OTPAXKATS:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOJABI M PELICHUU 3SKOJOTHYECKHUX
npo0OyieM 4YelnoBeYecTBa, a TaKkKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIB30BaHUS, U B (DOPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPO/E,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHMUW, KOTOpas BKJIOYAeT
ONpeNieNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralomMX OHOJIOTHMYECKUX
TEPMUHOB M MOHATHM (BHJI, »KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUHU
(3BommronionHasa teopus Y. J[apBHHA, CHHTETUYECKAs] TEOPUS IBOJIIOLUN), YUECHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTMYECKON MNHpaMHJIbl 3HEpPruM), runore3bl (runoresa «vupa PHK» V.
['unGepra);

YyMEHUE  BJIaJEeTh  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMA,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHHUI B PUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOT€OLEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIONIETO, NBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBMKYIIUX CHJI SBOJIOLMU Ha T€HO(POH] MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMsI, YepeJOBaHUsl HAIllpaBJICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAaHABIMBAaTh B3aMMOCBA3M MEXAY MpOLECCAaMU HBOJIIOLUH,
JBIKYIIMMHM CHJIAaMU AHTPOIIOI€HE3a, KOMIIOHEHTAMU PAa3JIMYHBIX 3KOCHCTEM WU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YyMEHUE  BBISBISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
IPUCIIOCOOIEHHOCTh BUAOB K cpele OoOuTaHus, aOMOTHUYECKUX M OHOTHYECKHUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€Hi  OpraHM3MOB B  COOOIIECTBaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyYMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpPeJIbl OOUTAaHUA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M YETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BISABISITh IPUUUHHO-CIICICTBEHHbBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencTBamMu, (GOpMyIupys LETb HUCCIEIOBAHMs, AaHATU3UPOBATH IOJYYCHHBIC
pe3yNabTaThl U ANaTh BBIBOJIBL;

YMEHHME Yy4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIorud,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  PEe3yNbTaThl HAa  YYCHHYECKHX
KOH(epeHUusIX;

yYMEHHUE OlLIEHUBATh THUIMOTE3bl M TEOPUU O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIleHUs
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHalIbHON
JESITEIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHHSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBIIIUICHHOCTH, YIIyOJATh TIO3HABATENbHBI WHTEPEC, HaINpaBIECHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOJIOIIKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO 00pa30BaHUsI.

dopma MPOMEKYTOUHOM aTTeCTallMi — KOHTPOJIbHas padoTa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmmuyecTBo yacos DJIEKTPOHHbIE
HaunmenoBanue pa3ieioB 1 TeM uugposbie
Ne ni/m P KonTpoJibHbIE (tngp )
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI
pecypchbl
1 buonorus kak Hayka 2 1 https://m.edsoo.ru/Il1A1Z8R9E
2 JKuBble cucTEMBI M MX OpraHu3aLys 1 https://m.eds00.ru/L7K105N9Q
3 XHMMHUYECKUHN COCTAB U CTPOCHUE KIIETKU 8 https://m.eds00.ru/A614J7H5H
4 JKusHenesTrenbHOCTh KIETKH 6 1 https://m.edsoo.ru/WA4T1H4X1L
5 PasMHOXCHHE M MHAHBHIYAIEHOC 5 https://m.eds00.r/BIM3D1Q40
pa3BUTHE OPraHU3MOB
6 HacmencrBeHHOCT, UM M3MEHYMBOCTH 8 httos://m.eds0o.ru/KAQAP3Z3Y
OpPraHU3MOB
7 Cenexups OpTaHM3MOB. OcHoBb! 3 1 https://m.edsoo.ru/G8F5Q0R3K
OMOTEXHOJIOTHH
8 PesepBHOE Bpemst 1 https://m.eds00.ru/D40108L 0S
OBUIEE KOJIMHECTBO YACOB I10 34 3

[TPOITPAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KIIACC

KosnuecTtBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undpossbie)
Ne n/m KonTpoJsbHbIe
MPOrpaMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI
pecypchbl
1 3apoKICHNE U Pa3BUTHUE IBOJIFOIIMOHHBIX 4 bubmorexa [JOK
MPEJICTaBICHUIA B OMOJIOTHI https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
2 M ¢ 10 1
MIKPOOBOTIOMILTI €€ PESYIRTATRL https://m.edsoo.ru/7f41c292
3 MakpodBOoTIOIHS U €€ pe3yIbTaThl 6 Bubnuorexa LIOK
P B pesy https://m.edsoo.ru/7f41c292
4 [IponcxoxieHne 1 pa3BUTUE KU3HU HA 5 1 bubmoreka [JOK
3emie https://m.edsoo.ru/7f41c292
5 [IpoucxoxeHue 4eaoBeKa — 3 1 bu6moreka [JOK
aHTPOTIOrCHE3 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10O 34 3

[TPOI'PAMME



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

12 KJIACC

KoaunyecTBO 4acon DJIeKTPOHHbIE
HauMeHoBaHMe pa3/iesioB U TeM (undpossbie)
Ne i/ KoHTpoJsbHbIE
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI
pecypchl
DKOJIOTUS — HayKa O B3aUMOOTHOIICHUSX
1 OpraHU3MOB U HaAJOPTraHU3MCHHBIX CUCTEM 3 https://m.edsoo.ru/Y9H2Q3P9A
C OKpYXarouien cpenou
2 Opranusmsl U cpesa oouTaHus 10 1 https://m.eds00.ru/QOF7W3Q4C
DKOJIOTHSI BUIOB U MOMYJIALUN 7 https://m.eds00.ru/Z3D9Q3V0S
DKO0JIOrUs COO0IIECTB. DKOJIOTHYECKUE
4 8 1 https://m.edsoo.ru/Y9H2Q3P9A
CHUCTEMBI
buocdepa — rmobanpHas skocucTeMa 3 https://m.eds00.ru/QOF7W3Q4C
6 UenoBek U OKpyXxarolas cpeaa 3 1 https://m.eds00.ru/Z3D9Q3V0S
OBIIEE KOJIMYECTBO YACOB I10 34 3

[TPOITPAMME



https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyectBo yacos
Ne Tema vpoKa K Hara DJIeKTpOHHbIe NN (ppoBbIE
n/n yp Bcero OHTPOILHDLIE H3yYeHHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI
bubnnoreka IIOK
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
M i T

2 padota Ne | enomaonanme pastmmix weroton 1 Butmrorexa LIOK
P N P s https://m.eds00.ru/863e6122
MIPU U3yYEHUH OUOJIIOTUYECKUX OOBEKTOBY»

3 buonornueckue cUCTEMBI, ITPOLIECCH U UX U3YUYECHHE 1 bubmorexa LIOK

’ https://m.eds00.ru/863e6564

4 XUMUYECKUH COCTaB KJIETKUM. Boma u MUHEpaibHBIE 1 bubnmnoreka [HOK
COJIH https://m.edsoo.ru/863e674e

bubnuoreka [IOK

5) benku. CoctaB u cTpoeHue OeIKoB 1 https://m.edso0.ru/863e6b72
®epMeHTl —  OHOJIOTUYECKHE  KaTalu3aTOopHl.

6 JlaGopatopnas ~ pabora  Ne 1 «3yuenue 1 bubnmnorexka HOK
KaTaJUTUYECKOH  aKTUBHOCTH  (epMEHTOB  (Ha https://m.eds00.ru/863e6b72
IIpUMepe aMHJIa3bl WM KaTaJlasbl)»

bu6nuoreka [IOK

! YraeBoL. JIAmH eI . https://m.eds00.ru/863e6870

but6mmoreka [IOK

8 Hyxniennosgie iueorel. AT® . https://m.edsoo.ru/863e6d5c

9 Hcropus m mertonsl u3ydeHus: kineTku. Kierounas 1 bu6muoreka [JOK
Teopus https://m.edso00.ru/863e6e88

10 KiteTka kak nesnocTHas )uBas CHCTEMA 1

11 Crpoenune sykapuotuyeckoil kierku. JlaboparopHas 1 bubmuoreka [JOK
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pabora Ne 2 «/3ydyeHHe CTPOCHHS KIIETOK PACTCHHI,
KUBOTHBIX, TPUOOB M OaKTEpUil 10T MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u X OMUCAHUE»

https://m.edso00.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6nmoreka [IOK

12 OGmen BemecTs Wik MeTabousM https://m.edso0.ru/863e766¢

bu6nuoreka [IOK

13 | PorocumTes. XeMOCHHTES https://m.edso0.ru/863e7c98

o bu6nuoreka [IOK

14 Sueprerucckuii obmen https://m.edso0o.ru/863e7aae
XKuznennsiii nukn knerku. Jlenenue xkinerku. Murtos.

Jlaboparopuast pabora Ne 3 «HabmoneHne mMurtos3a B bubnmnoreka HOK

15 _

KJIETKaX KOHYMKAa KOpelIKa JyKa Ha TIOTOBBIX https://m.edsoo.ru/863e7dc4
MHUKPOITpenapaTax»
16 buocunres 6enka. Peakuus MaTpuuHOTO CHHTE32 bubmmorexa LIOK
‘ https://m.edso0.ru/863e796e
bubmuorexa [JOK

17 Tpancnsuus — GuOCHHTE3 OeKa https://m.eds00.ru/863e796e

bubnnoreka IIOK

18 Hexnerounslie GopMbl )KU3HU — BUPYCHI https://m.eds00.ru/863e7540

bu6nuoreka [IOK

19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubmmoteka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OOpa3oBaHue M  pa3BUTHE TOJOBBIX  KJIETOK.

21 OmnonorBopenne. JlaboparopHass pabora Ne 4 bubnmnoreka [JOK
«M3ydyeHre CTpOCHUS IOJIOBBIX KIIETOK HAa TOTOBBIX https://m.eds00.ru/863e81b6
MHUKpPOITpenapaTax»

22 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB bubmorexa IJOK

https://m.eds00.ru/863e8436

23 I'enetuka — Hayka O HacJIEACTBEHHOCTH U bu6muoreka [JOK
N3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJIeJJOBaHMsI MIPU3HAKOB. bubmuoreka [JOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

MonoruGpuaHOe CKpeluuBaHue

https://m.eds00.ru/863e8878

,HI/IFI/I6pI/II[HOC CKpC€IIMBaHHUC. 3aKOH HE3aBHCHMOI'O

bu6nuoreka [JOK

25 HACJICIOBAHUS ITPU3HAKOB 1 https://m.edso0.ru/863e89a4
CuemienHoe HacJe0BaHUE MIPU3HAKOB.

JlaGoparopHasi padora Ne 5 «/3ydeHue pe3yiabTaToB bubnmoreka [JOK

26 1 _

MOHOTHOPUAHOTO M JIUTHOPUIHOTO CKPEIIMBAHHS Y https://m.edso0.ru/863e8c60
O30 HIIBI HA TOTOBBIX MUKpOIIpENapaTax»

7 I'eneTuka oJja. Hacnenosanue MPU3HAKOB, 1 bubmuorexa [JOK
CLEIUICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
W3menunBocth. HeHacnencTBeHHass HW3MEHYMBOCTD.

JlaGopaTopHas paboTta No 6. N3yuenue bubnmnoreka HOK

28 . 1 .

MOTU(GUKAMOHHOW  U3MEHYMBOCTH,  TOCTPOCHHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psa U BAPUALIMOHHON KPUBOI)»
H .

| | B 10K
P c yratuu y- Ap https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpENapaTax»

bubnnoreka IIOK

30 ['eneruka enosexa 1 https://m.edso0.ru/863e8d78

31 Koumponvnas  paboma  ma  npomedscymouHou 1
ammecmayuu

32 Cenekius Kak HayKa M MPOLECC 1 Bubmoreka HOK

https://m.eds00.ru/863e9214

33 Metonpl M JIOCTHKEHMS CEJEKLMU pAaCTEeHUH U 1 bubmuorexa [JOK
YKWBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus Kak orpaciib Ipou3BOJCTBA 1 bubmorexa LOK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonTposabHbie
n/n Bcero U3YYeHHs o0pa3oBaTe/ibHbIE pecypchbl
padoThI
1 OpomtonuonHas Teopus Y. Jlapsuna 1 https://m.edso0.ru/T1A2H004W
2 HABIKyILIHE CHITbL SBOTIOLHH BHAOB 110 1. 1 https://m.eds00.ru/K4X7N1R3K
HapBuny
3 boprba 3a CyIIIGC;FBOBaHI/Ie, €CTECTBCHHBIN 1 httos://m.edsoo.rw/D2USE3BOY
¥ HCKYCCTBEHHBIN 0TOOD
4 STallbl SBOTIOLHOHHOIO [poLecea: 1 https://m.edsoo.ru/O9U2M5L5H
MHUKPOIBOJIOIUS M MAKPOIBOJFOIIHS
5 Hormymstinst — 57eMeHTapHasT e HIMIL 1 https://m.edso0.ru/RIB8I6ASL
SBOJTIOINH
6 DOnemMeHTapHbIe (PAKTOPHI IBOJIOIHN 1 https://m.edsoo.ru/H2R2B9KA4P
M | 78
7 A 1 https://m.eds00.ru/X2U8Z1K4N
reorpaduueckas, buonormueckas
8 EcTecTBeHHbIN 0TOOP — HANPABIISIONTUN 1 Bbu6nuoreka LIOK
(bakTOp IBOIFOLIUN https://m.edsoo.ru/7f41¢c292
. bu6mmoreka [JOK
9 IT 0 1
©710B01 OTBOP https://m.edsoo.ru/7f41c292
[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
10 pe3ynbTaT MUKpodBomonmy. JlaboparopHas 1 Bu6numorexa [{OK
pabora «/3ydenue apomopho30B U https://m.edsoo.ru/7f41¢c292
UANOATANTAIUN Y PACTCHUH U KUBOTHBIX)»
Bugn, ero kputepuu u CTpykTypa.
11 JlaGopatopHas paborta «CpaBHEHHE BUIOB 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
10 MOP(OJIOTHIECKOMY KPUTEPHIO)
12 CrtpykTtypa B 1 bubnuorexa [JOK
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https://m.edsoo.ru/7f41c292

Bunoobpa3oBanue kak pe3yiabTar

bubmuoreka [JOK

13
MHKPO3BOJIIOIHH https://m.edsoo.ru/7f41c292
KonTtponsHas pabora «3apoxxaeHue u
14 pa3BUTHE HBOIIOIIMOHHBIX ITPEICTABICHUIN B
Oounonorun. MukposBostonus u eé
pe3yabTaThI»
15 MakposBosmonus. [laneonTonornyeckue Bu6mmorexa [IOK
METO/IbI H3YYCHUS IBOJFOIUU https://m.edsoo0.ru/7f41c292
16 buoreorpadudeckue METOAbI U3yUEHUS bu6mmoreka [JOK
IBOJIOIUH https://m.edsoo.ru/7f41¢c292
OMOpHOTIOTHYECKUE U CPABHUTEIBHO-
17 MOP(OTIOTHUECKUE METOIBI U3yUCHHSI Eggg:?/ﬁ.ee%asigﬁﬂ 410292
ABOJTIOIIUN
MonekyIapHO-T€EHETUYECKHUE,
18 OMOXMMHUYECKHE U MAaTeMaTHYECKUE Eggg:?/ﬁ.ee%asigﬁﬂ £41c292
METO/Ibl U3YUYEHUS IBOJTIOIIUN
bu6mmorexa [IOK
19 06
HIHE SAKOHOMEPHOCTH BOIOLHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
20 06
TIHHIC SAROHOMEPHOCTH SBOIOINTH https://m.edso00.ru/7f41c292
Hayunbie runote3bl npoucxoKaeHUS
21 KU3HU Ha 3emiie. JloHay4dHbIe bubmorexa [IOK
https://m.edsoo.ru/7f41c292
MIPEACTABJICHUS O 3apOXKIACHUU )KU3HU
99 OCHOBHBIE 3Tallbl HEOPTAHUYECKOU Bu6anoreka [JOK
9BOJIOIAU https://m.edso0.ru/7f41c292
93 ['unoTessl 3apoXKACHUS )KU3HU Bu6morexa [IOK
HcTopust 3eMiIi B METOJIbI €€ U3YICHHUS. https://m.edsoo.ru/7f41c292
24 Pa3BuTHe )xu3HM Ha 3emIie 1o 3paM U bubmmorexa LIOK

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

MaccoBsle BBIMUPAHUA — DKOJIOTHYECKHE

o5 KPHU3HUCHI IPOLLIOTO 1 bubmmorexa [IOK
CoBpeMeHHBIH SKOJIOTUYCCKUN KPU3HC, €0 https://m.edsoo.ru/7f41c292
0COOCHHOCTH

26 KonTponbhas padota «I[IpoucxoxiacHue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

AHTPOITOJIOTHS — HayKa O YeJIOBEKe
27 PazButue npeacrarieHui o 1 bubmnorexa LIOK
https://m.edso0.ru/7f41¢c292
IIPOMCXOXKICHUN YEJIOBEKA
MecTo 4enoBeka B CHCTEME OPraHUIECKOTO

28 mupa. JlaboparopHas padora «M3yuenue 1 Bu6mmorexa LIOK
0COOEHHOCTEH CTPOCHHMS CKEJIETa YEIOBEKA, https://m.edsoo.ru/7f41¢c292
CBSI3aHHBIX C IIPSIMOXOXKICHHEM)

29 JIBuoKyIye cuibl aHTPOIOreHe3a 1 Enbmorexa IOK

https://m.edso0.ru/7f41c292

30 CooTHoIIeHre OMOJIOTHYECKUX U 1 bubnuoreka [IOK
COLIMAIBHBIX ()aKTOPOB B aHTPOIIOTCHE3E https://m.edsoo.ru/7f41¢c292

31 OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a 1 bubanorexa LIOK

https://m.edsoo0.ru/7f41¢c292

37 KOHmpOJleaﬂ pa60ma Ha 1 Bubnuoreka I_[OK
APOMEIHCYMOUHOU ammecmayuu https://m.edso0.ru/7f41¢c292

33 DBOJIIOIUS COBPEMEHHOT'O YEJIOBEKA 1 bubanorexa LIOK

https://m.edso0.ru/7f41¢c292
Yenoseueckue pachl. [Ipaktuueckas pabota

34 «3y4yeHne 3K0JIOrM4eCKuX alanTaini 1

YeIIOBEKay
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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12 KJIACC

KoaudecTBO 9acoB

KounTtpoJubHbie
Ne Tema ypoxa Beero p Hara JIeKTPOHHBbIE U(PPOBHIE
n/n padoThI H3yYeHHUs o0pa3oBaTe/bHbIE PeCypChl
3apokeHUE U pa3BUTHE IKOJIOTUN
1 1 https://m.edsoo.ru/W2W7M1Z8Y
MeTo b SKOIOTHH.

2 Dkonorudeckue HhakTopbl https://m.edsoo.ru/A5Q4Z8V1L

3 3Ha4YeHHUE 3KOJIOTMYECKUX 3HAHUH UISI YeTIOBEKa 1 https://m.edsoo.ru/F5SM2L3R8S

4 Cpenpl oOuTaHMUS OPraHU3MOB 1 https://m.edso00.ru/Q9Z3R2Y0Z

5 buonornueckue puTMbl 1 https://m.edsoo.ru/H5J8R3N9P

6 XKuznennrie GopMbI OpraHN3MOB 1 https://m.edso00.ru/Z6J8HOG8B

7 buotnueckue GpakTopsl 1 https://m.edsoo.ru/W2W7M1Z8Y

8 3HaueHue OMOTHUYECKHUX B3aUMOACHCTBUN IS 1 https://m.eds00.ru/A504Z8V1L
CYIIECTBOBAHHS OPTaHU3MOB B CpeJie OOMTaHUS

9 DKOJIOTMYECKUE XAPAKTEPUCTUKH TOIYIISILIUN 1 https://m.edsoo.ru/F5M2L 3R8S

10 OcHOBHbIE MOKA3aTeIu NOMYJISUN: YUCIECHHOCTD, 1 https://m.eds00.ru/09Z3R2Y0Z
IJIOTHOCTb, BO3pAacTHAs U MOJIOBasi CTPYKTYpa

11 OcHoOBHbIE MOKa3aTeNN NOMYJIALNUN: POKIAAEMOCTb, 1 https://m.edsoo.ru/H5J8R3NOP
IIPUPOCT, TEMI POCTA

12 OcHOBHbBIE MOKA3aTeIU NOMYJISUN: CMEPTHOCT, 1 https://m.eds0o.ru/Z6J8HOGSB
MUTpAIIN

13 Kontponbnas padota «9xonorusi. Opranusm u cpesa 1 1 https://m.edso0.ru/W2WTMLZ8Y
OoOUTaHUS»

14 DKoJoru4eckasi CTpykTypa MonyJssiuu 1 https://m.edso0.ru/A5Q4Z8V1L

15 JluHamuKa MOMyJSIUU U €€ perysiuus 1 https://m.edsoo.ru/F5SM2L3R8S

16 KpuBble pocTa 4MCcI€HHOCTH NOMYJIALINH. 1 https://m.eds00.ru/Q9Z3R2Y0Z

17 KpuBble BbKUBaHUS 1 https://m.edsoo.ru/H5J8R3N9P

18 DKoJorHYecKas HAIIA BUJIA. 1 https://m.eds00.ru/Z6J8HOG8B
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19 Bun xak cucrema momynsiuii 1 https://m.edsoo.ru/W2W7M1Z8Y
20 3aKOHOMEPHOCTH TIOBEIECHHS X MUTPALIUH )KUBOTHBIX 1 Eubmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
21 — 1
Coo0mecTBo opranusMos — GHOuEHOS https://m.edsoo.ru/7f41c292
22 DKocucTeMa KaK OTKPBITas CHCTEMA 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
23 KpyroBopot BeniecT 1 mOTOK SHEPTUU B 1 bubmuorexka [JOK
IKOCUCTEME https://m.edsoo.ru/7f41c292
24 OcHOBHbIE TOKA3aTEeNN IKOCUCTEMBI 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 1
> DKOTOTHYCCKHE HPAMH/Ib! https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
26 | Msmeneryy coofmeots — cyKnieccun L https://m.eds00.ru/7f41c292
27 [IpupoiHBIE M AHTPONIOTEHHBIE DYKOCUCTEMBI. 1 bubmmorexa [IOK
YpOoskocucTeMbl https://m.edsoo.ru/7f41¢c292
8 KonTponbHas padoTta «9K0I0rus coo0IIecTB. 1
DKOJOTHYECKHE CUCTEMBI»
bu6mmoreka [IOK
29 buocdepa — obmierianerapaas 0601049Kka 3eMiau 1 https://m.eds0o.ru/7f41c292
bu6mmoreka [JOK
30 Yuenne B. 1. Bepnancroro o uochepe 1 https://m.edsoo.ru/7f41¢c292
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl 1 bubnuoreka [JOK
BoszeiicTBue yenoBeka Ha onochepy https://m.edsoo.ru/7f41¢c292
32 Konmponvnas paboma na npomesxxcymounoti 1 bubnuotexa [JOK
ammecmayuu https://m.edsoo.ru/7f41c292
33 AHTpPOIIOT€HHOE BO3/IEICTBHE HA PACTUTENBHBIN U 1 bubmuorexa [IOK
’KUBOTHBINA MHD. https://m.edso0.ru/7f41c292
34 Oxpana npupozsl 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUU B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOMN
eCTGCTBeHHO-HaquOfI KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHHUA; O
BKJIaJIE POCCHMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnorun; (pyHKIMOHATBLHOM TPAMOTHOCTH YeNIOBEKa [UIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIEpKaHUE OHOJOTHYECKMX TEPMUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alnys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIMpPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BHUTHC

YMeHue uznarate OMOJIOTHUECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOTooOpas3wsi M TPOUCXOKICHHS KYIbTYPHBIX
pactenunii H.M. BaBusosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO T[IO3HaHUS B OHOJOTUH
(HaOnrofieHWe M OMMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI;
OpraHM3aiys W TMpOBeJeHHE OHOJOTHYEeCKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TPOIECCOB OOMEHa  BEMIECTB U
MpeBpaIeHUs] DHEPruu B KIeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)



VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHeHI/ISI
GI/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB nu SIBJICHPIP'I, UL IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HGOGXOI[I/IMOCTI/I HUCII0JIb30BaHUuA I[OCTI/I)KGHI/If/'I
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTtb 3JIEMCHTAPHBIC I'CHCTHYCCKHUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIUMBAaHUE, CLUCIIJIICHHOC HACJICAOBAHUC, COCTAaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJIsA MMpEaACKa3aHuA

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnroAaTh MpaBWwia Mpu paboTe C Yy4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayyHO-TIONYJIsSipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCJIEIOBaHUII B OMONOIMH,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3naBaTh COOCTBEHHbBIE MUCHMEHHBIE U YCTHBIE COOOILCHHS,
00001mast 6MONIOrHYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

11-12 KJIACCBI

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHUHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, HOMYJISIUA, FCHO(I)OHJI, OBOJIIOLUA, ABUKYHIHUC CHUJIbI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOICHHOCTh OpPraHHU3MOB,
BUZI000pa3oBaHue, HKOJIOTHYECKUE (baxTopsl, HKOCUCTEMA,
NOPOXYLUEHTBl,  KOHCYMEHTBI,  PEIYICHTHI, Hernu  MUTaHus,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMenue uznarath OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAA Teopus Y.
JlapBuHa,  cUHTeTHMYecKass TeOopus  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojpbimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TPaHUIBl KX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO II03HAHHS B OHOJIOTHH
(Habmro/IeHHe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBOKCHUE  THIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU IMOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYEeCKUX OOBEKTOB: BHUJOB, MNOMYJSIUN, HPOJYLEHTOB,
KOHCYMEHTOB,  PCIYLIEHTOB,  OWOreOlEHO30B M  JKOCHCTEM;
0COOCHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIE€HUCTBUS SKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HKOCHCTEMAaX, aHTPOTIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATHUA MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0OIEHUSI HOPM
rPpaMOTHOTO MOBEAEHHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpEJeE;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTPI)KGHI/IIZ

COBpCMCHHOﬁ Ouosoruu IJIg palfluOHAJIBHOTO ITPUPOJOIIOJIb30BaHUA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTECMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBIIOJHATH JIAOOpPAaTOpHBIE M MpaKTUUYecKue paboTsl,
coOmonaTh mOpaBwia mpu pabore ¢ y4yeOHBIM M J1a0OpaTOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepHAIIbI);

? paccMmarpuBaTh rio0aabHbIe IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA
buonorusa xax HayKa

buonorus — wmayka o xwuBoil mnpupone. Ponp Ouonorun B QopmMHpOBaHUHU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTeMa OHMOIOTHYeCKHX HAYK
MeToapl MMO3HAHUS KUBOW MPHUPOAbI (HAOIIOJEHHE, SKCIIEPHUMEHT, OMHCaHuE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 00paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U BX opranu3anusa

2.1

XKussie cuctembr (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJIEKYJISIPHO-TEHETHYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, IKOCUCTEMHBIN, O1ochepHbIi

3.1

3.2

3.3

3.4

XUMHYECKUM COCTaB U CTPOCHHUC KIICTKH

XUMHYECKHUM COCTaB KICTKHM. XHWMMYECKHUE DJIEMECHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MHHCPAJIbHBIC BCIICCTBA. cI)yHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEHICCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue OeaKoB. AMHHOKHCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpOBHH CTPYKTYpbI O€IKOBOM MOJIEKYIbI (IepBUYHAs, BTOPUYHAS, TPETHUHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYecKHe CBoiicTBa OenkoB. buonormueckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIN
LeHTp, cyOcTtpatHas crneunduyHoctb. Kodepmentsl. Burtammubpl. OTnnyus

(bepMeHTOB OT HCOPIraHNYCCKHUX KATaJIN3aTOPOB

YrneBoabl: MOHOCaxapuabl (TIIOKO03a, prubo3a U Ae30KCUpu0o03a), Jucaxapuabl
(caxaposa, mnakTo3a) W TONMcaxapuabl (Kpaxmall, TIUKOTeH, IeJUTI0JI03a).
buonornueckue GyHKIIMN yTIE€BOIOB.

Jlunuael:  TpUTIMLEPUABI,  cTepounbl,  Gochomumuabl.  ['mapodunbHO-
ruapodoOHbie cBoiicTBa. buonornmueckue ¢yHkimu nunuaoB. CpaBHeHUE

YrijieBO40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuuun JIHK. Crpoenne u ¢ynkuuun PHK. ATO:

CTpoeHue U (PyHKIUU

3.5

Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas skuBasi cucrema. OOmIMe MPU3HAKH KIETOK: 3aMKHYTas
Hapy>kHass MeMmOpana, moJiekyiasl JIHK kak renerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: syKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHueckor kieTku. Kierounas crenka Oakrtepuii.  CTpoeHue
JYKapUOTHUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOU H

IpuOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJHKOKAIUKC, HUX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pynkmuu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapar ['onbmpku, im3zocoMbl. [loayaBTOHOMHBIE OpraHOMIbl KJIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IporcxokIeHne MHUTOXOHAPHIA W IUIacTHA. Bumsl
ractu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOYHBIH ILIEHT,

PECHUYKH, KTyTUKH. OYHKIIMU OPraHOUI0B KIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue siapa: sigepHas 00O0JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

Tpancnopt BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOMeH BemiecTB, WM METa0OIU3M. ACCUMUIAIMS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINASA (PHEPTETHYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(I)CpMeHTOB B OOMEHE BCIICCTB U MPECBPAICHUN SHCPIUU B KIICTKE

4.2

4.3

®dortocuntes. CBeroBas U TemMHOBas (a3wl poTocuHTe3a. Peakiuu doTocunTtesa.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIsl JKU3HU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEMOCHHTE3HMpyIlue OakTepuu. 3HAaYeHHE XEMOCHHTe3a IS

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPruu B KIICTKC. OTalbl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. KI/ICJ'IOpO)IHOQ OKHCJICHHEC, WJIH KJIETOYHOC

npixaHue. DPpGeKTUBHOCTh SHEPTeTUYECKOTr0 0OMEHa

4.4

Peakuuu matpuunoro cuntesa. ['enernueckas nnpopmarus u JIHK. Peanuzanus

reHeTuyeckol mHdopmanuu B kieTke. ['eHeTHMuecKuMit KOA M €ero CBOMCTBA.



Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Posb pubocom B GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHUpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuidd, >KUBOTHBIX M 4YEJIIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura genorexka (BUY) — Bo3oynurens CITN/a.

[Mpodunakrrka pacmpocTpaHeHHs BUPYCHBIX 3a00JICBaHHIA

Pa3sMHOkKEeHME M MHAMBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIA IMKIT KIeTKU. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromme B uHTepdaze. Permkamus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAO0Op — KapHUOTHIL.
JIMMIIONAHBIT W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpPOMaTHUbL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBLHOTO PAa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaun muto3a. [Ipomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUA: JIeJICHHUE HaJBOE€, IIOYKOBAaHHWE OJIHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHoE

KJIIOHUPOBAHUC OPIraHU3MOB, €T0 3HAUYCHHUC OJIA CCICKIINU

5.3

5.4

5.5

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0ro.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoisuiMe Ha CTaausIX Meiosa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonornuecknii cMbici U

3HaYEeHNE MEN03a

I'amerorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIE
JKEJIE3bl: CCMCHHUKU U ANYHHUKU. O6p330BaHI/IC " Ppa3BUTHC IMOJOBBIX KJIIETOK —
rameT (CriepMaro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCOOEHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IO)IOTBOpCHI/Ie. HapTeHoreHe3

WnpuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreses. IlocramOpronansHOe pasButue. Tumbl
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYuHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pasButne pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,

CTauu pa3BUTUSA

HaCJ'Ie,HCTBeHHOCTI) U U3SMCHYUBOCTb OPTaHHU3MOB



6.1

6.2

IIpeamer u 3agaun reHetuku. VMcropus pa3sBuTus reHETUKU. Bkiax poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu10JI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HACJEeIOBAaHMs IPU3HAKOB, yCTaHOBJIEHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio noMHHHMpOBaHMs. 3aKOH pacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncrotel ramer. [lonHOE M HEMONIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTH4ecKne OCHOBBI JUTMOPUAHOTO CKpEIIMBaHU. AHAIU3UpPYIOIIEe
cKkpelmiuBaHue. lcnonp3oBaHue — aHATM3UPYIOLIErO  CKPELIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJIeIOBaHUIO TreHOB. Hapymienuwe creruieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEIeNeHHE TMojia. AYyTOCOMBI U TIOJIOBBIE
xpoMocombl. ['oMoraMmeTrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

HUsmenunBocTh. BuIbl M3MEHUMBOCTH: HEHACJEICTBECHHAs M HacJeICTBCHHAas.
Ponep cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(GUKAITMOHHOW W3MEHUMBOCTU. BapuanuoHHBIM psSag W BapHaIlMOHHAsS
kpuBas. Hopma peakuum mnpusHaka. KoiaudyecTBeHHble M KaueCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CBolicTBa MO,[[I/I(l)I/IKaI_[I/IOHHOI\/’I HN3MCHYHNBOCTHU

HacnencrtBeHHas, WiIM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaiuii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPpUYMHBI MyTaluii. MyrareHHbIe
(bakTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasusioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, UTOTCHETHUCCKUH,
OMOXUMHYECKUH, MOJeKyIsipHO-TeHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpeto TI[P-ananu3a. HacnencTBeHHble 3a00JeBaHUs YEJIOBEKAa: T'€HHBIE
00s1e3HU, 00JIE3HU C HACIEeACTBEHHON MPeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaTnueckue M TeHepaTuBHble MyTanuu. [IpuHLIUIBI 370pOBOTO



o0pa3a J>KU3HHU, JWArHOCTUKH, NPOPWIAKTUKA U JICYCHHS TIEHETUYECKHX
Oone3nell. MenMKO-reHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAUCHUE MEIUIIMHCKON

ICHCTUKHU B IIPEAOTBpAllICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuusi Kak Hayka M Mpoliecc. 3apoKIEHHE CEJIeKIUU M JIOMECTUKAIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

opo/Jia, MITaMM

7.2

CoBpeMeHHbIE METOJbI CelIeKUUU. MaccoBbIi M MHIMBUAYAJIBHBIH OTOOPHI B
CEeJIEKIIMM pacTeHUd M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
cKpeuBaHue — HMHOpuAMHr. Yucrasg nuHus. CKpellMBaHUE YHMCTBHIX JIMHUH.
I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOPUIHUHT.
Otnanénnas rtuOpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
IIOJIy4YEHUE NOJIAILUIONAOB. JIOCTMIKEHMS CEJNEeKUUH pPACTEHUM, >KUBOTHBIX M

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennnlx opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAIbHOE  PAa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdyeckue mnpoosembl. MO — reHeTHuecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHu3Mbl

11-12 KJIACCBI

Kon IIpoBepsieMblii JJIEMEHT COAEePKAHUSA
1 DBOIOIMOHHAsT OHOJOTHS
DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
CugnerenbctBa  sBomouuH.  [lajgeoHTonoruyeckue:  Mociea0BaTENbHOCTh
TOSIBIICHHSI BHJIOB B TAJICOHTOJIOTUYECKON JICTONMHUCH, TEpPEXOAHBIE (HOPMBIL.
buoreorpaguyeckue: cxoactBo u paznuuue ¢ayH U (piaop MaTepukoB u
11 OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3INyMsi SMOPHOHOB Pa3HBIX BUJIOB

MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIIOTMYHBIE,
pPYIUMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHH3MOB HACIEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex

OpraHu3MoOB




1.2

13

OpomounonHass teopus Y.  [apBuna. [Ipenmochliki  BO3SHUKHOBEHHS
napBUHU3MA. J[BWXKyIIME CHUJIBI 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOUHOE
pa3MHOXKEHUE MPH OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHasT U3MEHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

Cunrernueckasts Tteopust sBomouuu (CTD) u  OCHOBHbIE €€ TIOJOKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHUIA BUAA U SBOJIOUN

14

1.5

JiBuwkymue cuibl ((akTopbl) SBOJIOLMHM BUAOB B mpupoje. MyTanuoHHbII
nporecc ¥ KOMOWHATHBHAS M3MEHYHMBOCTH. llomymsiMOHHBIE BOJNHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii Gaxtop
3BOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OpraHU3MOB KaK —pe3yibTaT dBoMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI B HAHOAIANTALINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHBIE ()OPMBI BUI00OPA30BAHMUS:

reorpaduueckoe, IKOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. H606paTI/IMOCTB 3BOJIFOLIUMH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayyHbple TIunoressl
BO3HUKHOBEHHUS JKU3HM Ha 3emie: abuoreHe3 M HaHclepMus. XUMHUUYECKas
IBOJIIOLMS. DKCIIEPUMEHTAIbHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stanel O6uosiorndeckoil sBomtoruu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)XUBBIX OPraHU3MOB

Pa3Butne xu3sHu Ha 3emiie mo spaMm M nepuogam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas 3pa M €€ mnepuoAbl: KeMOpPHUICKUA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30iicKkas 3pa U €€ IepUoabl: TPUACOBBIN, OPCKUH, MEJIOBOM.

KaiiHo3oiickass 2pa u €€ mnepuoabl:  MaJCOre€HOBBIA,  HEOTCHOBBI,
aHTPOIOTEHOBBIN. XapaKTEpUCTHKA KJIMMara M TEOJOTHMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLNN PACTUTENBHOIO U KUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHMi M JKMBOTHBIX. llosBIEHME, pacuBeT M BBIMUPAHME TPYII JKUBBIX

OpraHu3MOB

Cucrema oOpraHm4eckoro Mupa Kak oOTpaxeHue HBoJouud. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

2.4

3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOTI/IH KaK Hayka. Pa3zButue HpeI[CTaBJIeHI/Iﬁ 0

MPOUCXOXKJACHUHM dYelloBeKa. MeToapl u3ydeHuss aHTpororeHe3a. CXOicTBa H




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.
JBmxymue cunbl (hakTopsl) aHTpororenesa. HacnencTBeHHass H3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIUN

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMH YEJIOBEKA: AaBCTPATONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pazymHbIid. HaxolIku MCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJIbILIME pachl: eBpOINeouIHAs (eBpa3zuiickasi),
HErpo-aBCTpaJIONIHAS (3xBaTopuanbHas), MOHT'OJIOUAHAS (a3marcko-
amepukaHckas). YepTol npucnocoOIeHHOCTH MPEICTaBUTENIEH YETIOBEUECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKarouias cpeaa

OKoslorusi Kak Hayka. 3afauyd W pas3fieibl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenibl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIHAs, IIOYBCHHA, BHYTPUOPTraHU3MCHHAs

3.2

Okonoruueckne  (aktopel. Knaccuduxamus — skomormdyeckux — (HakTOpoB:
abWoTHYecKre, OMOTHYECKHE M aHTPONOreHHbIe. JlelcTBHE HKOJIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIIEpaTypa, BIAXKHOCTb. POTONEPHOAM3M.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunueckue PUTMBI

3.4

3.5

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aWMOJIECHCTBMIA: KOHKYpPEHIIMS,
XHUIIHUYECTBO, Mapa3uTU3M, MYTyalllu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), = aMEHCAIM3M, HeilTpanusM.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6HI€CTBaX

OKOJIOTUYECKHE XapaKTECPHUCTHUKU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTeciin
nomyJjdanuu: YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IMPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perymsauus

COO6H.ICCTB& 1 3KOJOTMYCCKUEC CUCTEMbI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumsl-momuHaHThl. CBs3UM B

OHoIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMLI) . ITlomsarme 00 »dKocHCTEME H



4.3

ouoreoreHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BelecTB U NOTOK HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1LieM U CETH.
OcHOBHBIE TIOKa3aTeNM HKOCHUCTEMBI: Omomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUPaMHUIbI: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCUCTEM:

YCTOMYUBOCTb, CAMOPET YIS, pa3Butue. CyKieccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBL. YpO03KOCHCTEMBI.
buonorunyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢akTop ycroWuumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocheprr. XKXuoe BemectBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChephl Kak
r100aNbHOM JKOCUCTeMBI. J[MHaAMHuYecKkoe paBHOBECME W OOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemecTB W OHOT€OXMMHYSCKHE IHUKIIBI JJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoBeuecTBO B Ouocdepe 3eminn. AHTpONOTreHHbIE M3MEHEHUsS B Ouocdepe.
['moGanbHBIE YKOJTOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHATBHOTO  YOpPABIEHHUS MPHUPOJAHBIMH pecypcaMu U UX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JJIA YUYEHHKA

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6noB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AxmnuonepHoe oo6mectBo «M31aTenbCcTBO
«IIpocsemienne»

buonorus / [laceunuk B.B., Kamenckuit A.A., Pybnos A.M. u npyrue /Ilon
pen. Ilaceunnka B.B., Axumnonepnoe o6miectBo «M3patensctBo «IIpocBeiieHne»
buonorusa: O6mas Ouonorus. 10 k.  ba3oBblii  ypoBeHb:  yueOHHK/
B.M.CuBornasos, U.b. Aradonosa, E. T.3axaposa. - 6-e uzn., ucnp. - M.: Jlpoda,
2018. - 254, [2] c.: um.

buonorus: O6mass Ouonoruss. 11 k. ba3oBblil  ypoBeHb: y4eOHHK/
B.1.CuBornazos, U.b. Aradonona, E. T.3axapona. - 5-¢ u3z., ucnp. - M.: Jlpoda,
2018. - 207, [1] c.: un. - (Poccutickuii y4eOHUK).

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

buonorusa. 10 wmacc. Meroaudeckoe mnocobue 7067 aBtopsl: MurrakoBa
Banentuna Hukonaesna, K.m.H., 1o1ieHT kadeapbl TUIAKTUKA U YACTHBIX METOJIUK
UIIKulIIIPO OT'TIY (r. Opendypr), AragonoBa Nuna bopucosna, Cuorias3os
Brnanucnap MBanoBuu, Kanmupmar mnegarornyeckux HaykK, MOYETHBIM pPaOOTHHUK
obmero oOpazoBanuss P®, naypear mnpemuu npesugeHta PD B obOnactu

obpazoBanusi, aBTop ¥YMK 1o 6uonoruu M3narensctBa «IIpocseiienne»



buonorus. 11 xnacc. Meronuueckoe nocodue k yueouuky M. b. Aradonosoit,
B. U. CusornazoBa «buomorus. 11 kmacc. ba3oBblii ypoBeHb» 5520 aBTOpBI:
MumakoBa Banentnna HukomaeBna, K.m.H., aoueHT kadeapbl AUIAKTHUKU U
gacTHeiXx Meroauk WIIKulllIPO OI'TIY (r. Open6ypr), AradonoBa HWuHa
bopucoBHa, CuBorna3os BnaaucnaB MBanosuu, Kanauaar nenarorndeckux Hayk,
nou€THBIN paboTHUK o01Iero obpasoBanus PD, naypeat npemun npesunenta PO B

obmactu oOpazoBanus, aBTop Y MK no 6uonorun M3narenscta «IIpocserieHuey

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://catalog.prosv.ru/attachment/42fc0763-073a-11e4-a3fe-0050569c7d18.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya format-

docx_26082023 na-sajt.pdf
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