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MonenpHasi CHHXpOHU3UPOBaHHAsA paboyas mporpamma 1o onosioruu (0a30BbIi U yrITyOJIEHHBIH YPOBHH)
s obywaronmxcst 10-11 kimaccoB cocTaBieHa Ha OCHOBE CIEAYIOIIMX HOPMAaTHBHO-TIPABOBBIX
JOKYMEHTOB:

1. ®enepanbusblii 3aK0H 0T 29.12.2012r. Ne273-03 «O06 obpazoBanun B Poccuiickoii @eaepannmny

2. denepanbHbIl TOCYJAapCTBEHHBIN 00pa30BaTENbHBIM CTaHIAPT CcpenHero ooduiero oOpa3oBaHUs
(ITpuka3z MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepauuu ot 17 mast 2012 r. Ned13»).

3. ®enepanbHas paboyasi mporpamma CpeHero oomiero oopasopanus npeamera «buomorus» (s 10-11
KJIaCCOB 00pa3oBaTeIbHBIX OpraHu3aiuii). bazossiil ypoBeHb. — MockBa, UCMO. - 2025.

4. ®enepanpHas paboyast mporpaMmma CpeHero ooero oopasopanus npeamera «buomorus» (ms 10-11
KJIaCCOB 00pa3oBaTeIbHBIX OpraHu3aluii). YrinyoneHHbIi ypoBeHb. — Mocksa, UCMO. — 2025.

¢ yuérom DenepanbHOi pabouell mporpaMMbl BOCITUTAHUSI.

MNOACHUTEJIBbHAS 3AIIMCKA

OcHOBY TIOJIXOJIOB K pa3pabOTKe MOJIEIILHON CHHXPOHU3UPOBaHHOK paboueit mporpammber COO
o OWOJIOrUH, K OMpPENEIeHUI0 O0IIel cTpaTeruu oOyueHusl, BOCIIUTAHUSA U Pa3BUTUSA OOYYaIOIIUXCS
cpeactBamu yueOHoro mpeamera «buomorus» mms 10-11 kimacca Ha 6a30BOM/yriryOJIEHHOM YpOBHE
cocTaBuiIM KoHenTyanbHble nonoxenus @I'OC COO o B3auMo0o0yCIOBIEHHOCTH LIETIEH, COepKaHus,
pe3yNIbTaTOB 00y4YeHUS ¥ TPEOOBAHUN K YPOBHIO MIOJITOTOBKH BBIITYCKHHKOB.

B cooTBeTcTBHM C JAaHHBIMU TOJIOKEHUSMU MOJENbHAs CHHXPOHU3WPOBAaHHAA padoyas
nporpamma COO ycTaHaBnuBaeT 00s3aTelibHOE (MHBApUAHTHOE) IPEIMETHOE COACPIKaHUE, ONTPEICIIAET
KOJIMYECTBEHHBIE M KAUeCTBEHHBIE €r0 XapaKTEePUCTUKU Ha KaXJOM JSTane H3y4eHHUs MpeaMeTa,
MpeyCMAaTPUBACT TPHUHIIMITBI CTPYKTYPUPOBAHUS COJICpX)aHUS; AT NPUMEPHOE pacrpeieiieHue
y4eOHBIX 4YacoB IO TEMAaTHMYECKUM paslieiaM, pPEKOMEHIyeT MPUMEPHYIO IOCIeI0BaTEIbHOCTh
W3YYCHHS OTICIBHBIX TEM Kypca ¢ y4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTUKU
y4eOHOro mpoiiecca, BO3PACTHBIX OcoOeHHocTel ywamuxcs 10-11 kmacca; maér MeTOAMYECKYIO
MHTEPOPETAIMIO IIeJie HM3Y4YeHUs MpeaMera Ha 0a30BOM/yriIyOJEHHOM YpPOBHE: COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CpEAHEro oO0IIero oO0pa3oBaHUsA, COAECPKATENbHON XapaKTepUCTUKU
TUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHHSI OCHOBHOW 00pa30BaTEeNbHOW MPOTPAMMBI CPETHETO OOIIeTro
oOpa3oBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHIOB Yy4eOHO-
MMO3HABATEIFHON JICITETLHOCTA YUYEHUKA 10 OCBOCHHIO COJIEpKaHus mpenmMeta. [1o BceM Ha3BaHHBIM
MO3UIUSAM B MPOTrpaMMe COONIOJIEHa MPEEMCTBEHHOCTh C paboueil mporpaMMoil OCHOBHOTO OOIIETo
oOpa3zoBanus 1o Onosoruu (st 5—9 kiaccoB 00pa3oBaTeNbHBIX OpraHU3aluil, 0a30BbIN/yT1yOIeHHbBIN
YPOBEHB).

JlanHast mporpamMma SIBJISETCSI OPHUCHTHPOM JUJISL COCTaBJICHHUS pPa0OUYUX MPOTpPaMM, aBTOPBI
KOTOPBIX MOTYT MPEATIOKUTh CBOW MOJXOA K CTPYKTYPHUPOBAHUIO M TMOCIEAOBATEIHHOCTH HU3YUCHHS
y4eOHOTO MaTepuasa, a TakkKe CBOE BHJIEHHE OTHOCHTEIHHO BO3MOXKHOCTH BBIOOpa BapHAaTHBHOM
COCTaBJISIONICH CONlep>KaHUs MpeaMeTa JOMOIHUTENBHO K 00s3aTeNnbHON (MHBApUAHTHOM) YacTH €ro
coziep KaHusl.

KypcuBoM B TekcTe mporpaMMmbl BbIIeIeHBl dieMeHThl llenmu u 3amaum, IIpenMeTHbIx
pesynabraroB W CozepkaHusi y4eOHOTO MaTepuaya, KOTOpbIE MPEACTAaBICHBI IS HM3y4eHHS Ha
yriayOI€HHOM YpPOBHE.



OBLIASA XAPAKTEPUCTHUKA
YYEBHOI'O IPEJIMETA «BUOJIOT'USD»

YueOuslif npeamer «buosnorus» B cpegHemM oOeM o0pazoBaHUM 3aHUMAET BaxkHoe MecTo. OH
obecnieunBaeT (HOPMHUPOBAHKE Y O0YUAIOIINXCS MTPEICTABICHUA O HAYYHON KapTHHE MUPA; PACIIHPSCT
1 0000mIaeT 3HaHUA O XKHUBOW MpHUpoje, €€ OTIMYUTENbHBIX MPU3HAKAX YPOBHEBOW OpraHU3alluu U
SBOJIIOIMM; CO3MAET YCIOBUS JUIA: MNO3HAHUS 3aKOHOB JKMBOM TPUPOABI, @dopmuposanus
(YHKIIMOHATIBHOW TPAMOTHOCTH, HABbIKO8 30POBOT0 M 0€30MacHOro o0pasa *KU3HHU, IKOJIOTHYECKOrO
MBILUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIEC U YETOBEKY.

bonbuioe 3HaueHue y4yeOHbIN mnpeamer «buonorus» HMMeeT TakkKe JUIS  pEHICHUS
BOCIIUTATENbHBIX W  Pa3BUBAIOIIMX 33a4ad CpeAHero oodmero oOpa3oBaHUs, COLUAIN3ALUN
oOy4varoruxcs. M3ydenne Ononoruu Ha 6a30BOM/yriyOJEHHOM ypOBHSX OOECIICUMBACT YCIOBUS ISt
(GOpMUPOBaHHST  MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX W  HH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOM KYyJIbTYphl, CHOCOOCTBYET MHTErPallii OUOJIOIMYECKUX 3HAHUM C MPECTaBICHUSIMU U3
ApYrux y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3MKH, XUMUU U reorpaduu. HazBaHHBIC MOJIIOKEHHUS O
npeHa3HauYeHu yueOHoro npeaMera «buonorusy cocTaBUiIn OCHOBY JIS OMpEEsIeHUs MOIX0J0B K
0TOOpPY M CTPYKTYPHPOBAHHUIO €r0 COAEPIKAaHUS, IPEICTABICHHOTO B TAHHOM MPOrpaMMe.

Ot6op conepkanusi yueOHoro mpeamera «buonorus» OCymIeCTBAEH C  MO3HIIMMA
KYJIbTypOCOOOpa3HOTO TMOAX0/1a, B COOTBETCTBUU C KOTOPHIM 00YUarOIIMEcs JOKHBI OCBOUTH 3HAHUS
U yMEHUs1, 3HaUMMble JIJ1s1 GOPMUPOBaHUsS OOIIEH KyIbTYpPbl, ONMPENEIIONINe aJJeKBaTHOE TOBEACHHE
YEJIOBEKAa B OKpYXAIOWIed MPUPOJHOM cpene, BOCTPEOOBAHHBIE B TOBCEAHEBHOM JKM3HU U
MpakTU4eckor neareiabHocTH. Ocoboe MecTo B ATOW CHCTEME 3HAHUW 3aHUMAIOT SJIEMEHTHI
COZIep)KaHUs, KOTOpPbIE CIyXaT OCHOBOW JUIsi (OPMHPOBAHUS NPEACTABICHUH O COBPEMEHHOMN
€CTECTBEHHO-HAYYHONH KapTHUHE MHUpPa M LIEHHOCTHBIX OPUEHTAIMSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHU3aluy OMOJI0TH4eCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COAEpKaHUS y4eOHOrO MaTepuaia B MporpaMMe OCYIIECTBICHO C y4ETOM
MPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTIIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPHPOJIBL, O €€ YPOBHEBOM
OpraHM3ally SBOJIIONHMU. B COOTBETCTBHHM C 3THUM B CTPYKType ydeOHOro mpeamera «buonorusy»
BBIJICJICHBI CIICAYIOUINE COJepKaTelbHble JHHUU: «buojorus kak Hayka. MeToabl Hay4dyHOTO
no3HaHus», «Kierka kak Ouonoruueckas cuctema», «OpraHu3Mm Kak OHMOJIOTHYECKas CHUCTEMay,
«CucreMa u MHOTooOpa3ue OPraHUYEeCKOro MUpay, «IBOJIOIUS KUBOU MPUPOJBI», «IKOCUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

Yuebnwviti npeomem «buonocusi» Ha yenyoieHHOM Ypo8He HA CMYNEHU CpeoHe20 00uje2o
o0bpazosanus 3agepuiaem OUonIO2UYECKOe 00pA308aHue 8 WKOLEe U OPUEHMUPOBAH HA paAcCuUpeHue U
yenybnenue sHaHuti 00y4aromuxcs 0 HCUso npupooe, 0CHOBAX MONEKVIAPHOU U KIemoyHoU OUoIo2ulU,
IMOpUONIO2UU U OUOIO2UU PA3BUMUS, 2eHEMUKU, CeNeKYUU, OUOMEXHONI02UL, IBOTIOYUOHHO20 YiUeHUs U
9KONI02UM.

Uzyyenue yuebHoco npeomema «buonoeus» Ha yenyoieHHOM YpPOGHE OPUEHMUPOBAHO HA
n0020MOBKY 00yYaowuxcs K nociedyrowemy noayueHuro OUuoIo2uiecKko20 00pazosanus 6 y3ax u
opeanuzayusax cpeoHe2o npogeccuonanvrozo obpazosanus. OCHOBY €20 CO0epiHCaHus cocmasisem
cucmema OUONO2UYECKUX 3HAHUU, NOJYYEHHbIX NPU UIVYeHUU O00YYAIOWUMUCT COOMBEMCMEYIOUUX
cucmemamuyeckux pazoenos ouono2uu 8 ocHogHou wikone. B 10-11 knacce smu 3Hanus nomyyaiom
passumue. Tak, pacuiupensvt u y2nyonensvt 6uosocudecKue 3Hanus 0 pacmeHusx, HCUGOMHbLX, epudax,
bakmepusx, opeaHuzme 4en08exd, OOWUX 3AKOHOMEPHOCMSAX JHCU3HU, OONOJHUMENbHO BKIIOYEHbl
buonocuueckue ceedenus NPUKIAOH020 U NOUCKOBO20 XApaKmepd, KOmopble MONCHO UCNOIb3068AMb KAK
opuenmupul 0Jis1 nociedylouje2o vibopa npogeccuu. Bozmooscna maxace unmezpayus 6UOI02UYECKUX
3HAHULL C COOMBEMCMBYIOWUMU 3HAHUAMU, NOTYYEHHLIMU O00VUAIOWUMUCS NPU U3YYeHUU QU3UKY,
Xumuu, eeozpaguu u Mamemamuxu.

CtpykTypa mporpammbl ydaeOHOro mpenvera «buonorus» ©6a30BOT0/yriyOJEHHOTO YPOBHS
OTpa)KaeT CUCTEMHO-YPOBHEBBI U HBOJIOIMOHHBINA MOAXOABI K M3ydeHHIo O6uosioruu. CoryiiacHO UM,
M3YYaAIOTCSl CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEepPHBIE ISl JKUBBIX CHCTEM pA3HOTO YpPOBHS
OpraHu3aI1H, YBOJIOIMHA OPTaHUYECKOTr0 MUpa Ha 3emiie, COXpaHEeHUs! OMOJIOrHUECKOTo pa3Hoo0pa3us
mwiadetel. Tak, B 10-11 kiacce wu3y4aroTCsi OCHOBBI MOJIEKYJISPHOM M KJIETOYHOH OHMOJIOTHH,



3M6pI/IOJIOFI/II/I u GI/IOJ'IOI‘I/II/I pasBuTUA, TCHCTUKU H CCIICKIUU, 6HOT€XHOHOFI/II/II/I CHUHTETHYECKOU
OMOJIOTUH;, aKTYAJTU3UPYIOTCS 3HAHHS 00yJaronIuxcs Mo O0TaHUKE, 300JI0TUH, aHATOMUH, (DU3UOJIOTHH
YeJI0BEKa.

Yuebnuiit npeomem «buonocus» npuzean obecneuums 0c8oeHue 00yYanuumMucs GUOI02UYECKUX
meopuil U 3aKOHO8, UOell, NPUHYUNOS U NPABUI, NeHCAUWUX 68 OCHOBE COBPEMEHHOU eCmeCmBeHHO-
HAYYHOU KAPMUHbl MUPA, 3HAHUL O CIPOEHUU, MHO2000pazuu U 0COOEHHOCMAX KIemKU, OpeaHu3Md,
nonyaayuu, OUOYeHO3d, IKOCUCNEMbl, O 6blOAIOWUXCA HAYYHBIX OOCMUINCEHUSX, COBPEMEHHbIX
UCCe008AHUAX 6 OUONO2UlU, NPUKIAOHBIX ACNEeKmax Ouonocuveckux 3sHanuil. /[lna pazeumus u
noooepicanusi uHmepeca ooyuarnwuxca K Ouonocuu HApady Cco 3HAYUMENbHbIM  00bEMOM
Meopemuyecko2o Mamepuaid 6 CO0epI’Canu yuebHo2o npeomema

«buonozusy npedycmompeHo 3HaKkoOMcmeo ¢ UCmopueli CMano81eHUs U pa38Uumus motl Uiy UHOL
obnacmu OuoNO2UU, BKIAOOM OMEUECMBEHHbIX U 3apPYOedCHbIX YUEHbIX 8 peuleHUe BANCHEUUUX
OUONIO2UYECKUX U IKOTIO2UYECKUX NPODIEM.

HEJIN U 3AJAYA U3YUYEHHUS YYEBHOI'O IPEIMETA «BHOJIOT USI»

Lesan n3ydyenust yueoHoro npeamera «buosorusi»— oBnajieHne 00ydaroMMUCs 3HAHUSMH O
CTPYKTYpHO-(DYHKIIMOHATBHON OpraHU3alliy KUBBIX CHCTEM Pa3HOTO paHTa U MPUOOPETCHHE YMEHUH
WCIIOJIB30BaTh 3TU 3HAHUSI: JUIA TPAMOTHBIX JCUCTBUII B OTHOIICHUH OOBEKTOB JKUBOW MPUPOJBI U
pEIICHUs PA3JIMYHBIX JKU3HEHHBIX MPOOJIeM; 8 hopmuposanuu unmepeca K onpeoeiéHHol obnacmu
npogeccuoHanbHol 0esimelbHOCIU, C8A3AHHOU ¢ Ouono2uetl, uiu K 8blOopy yuedHo2o 3a6edenus 0
npPoO00IdHCEHUSL OUONI02ULECKO20 00PA308AHUSL.

JocTkeHune 1enu u3ydeHus ydeOHoro mpeamera «buonorus» obOecrieuuBaeTcs pelieHUEM
CIIEAYIONIMX 3a/1a4 Ha 6a30M YpOBHE!

OCBOCHHE OOYYArOIIMMUCS CHUCTEMbI 3HAHHK O OMOJOTMYECKHX TCOPHSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MIPABIIIAX, CIYXKAIIUX OCHOBOU ISl (OPMHUPOBAHUS TPEICTABICHUN O
€CTECTBEHHO-HAYYHOW KapTUHE MHUPA; O METOJIaX HAYYHOT'O IMO3HAHUS; CTPOCHUHU, MHOTO00pa3nu U
OCOOCHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHS OpraHW3allM{; BBIIAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX MCCIICJIOBAHUSIX B OMOJIOTUH;

dbopMupoBaHHEe y OOYYArONIMXCs ITO3HABATCIIBHBIX, HWHTCIUICKTYyadbHBIX M TBOPYECKHX
CIIOCOOHOCTEHBIIPOIIECCCAHATN3AIaHHBIX Oy TAXPa3BUTHSIBOMOIOTUMHAYYHBIXB3IIIAZIOB,  WACH U
MTOJIXO0JIOB K U3YUEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlNY;

CTaHOBJIIEHUE Yy OOydarommxcst oOmeil KyabTyphl, (PYHKIIMOHATBLHON TPaMOTHOCTH, pa3BUTHE
YMEHUHOOBSICHITHHOIICHUBAThABICHUSOKPYKAIOIIETOMUPAKUBOUTIPUPOIBIHAOCHOBAHUY  3HAHUH |
OTIBITA, TTOJIYYEHHBIX MIPU U3YUEHUH OHOJIOTUHY;

(dbopMupOBaHHE y 00yUAIOIINXCSl YMEHHI WILTIOCTPUPOBATEH 3HAUCHNE OMOJIOTHUECKUX 3HAHUN B
MPAKTUYECKONH JEATEIBHOCTH YEJIOBEeKa, Pa3BUTHH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHH W
arpoOMOTEXHOJIOTH;

BOCMHTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHMSI YEJIOBEKOM JKMBOW MPHUPOJIBI,
HEO0OXOIMMOCTH OEpEe’KHOTO OTHOIICHUS K HEH, COONIOJCHHS 3TUYCCKUX HOPM TIPU TMPOBEICHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

OCO3HAHWE IIEHHOCTH OHWOJIOTUYCCKUX 3HAHWK JIJIi TIOBBIIICHHWS YPOBHS JKOJIOTHYCCKOM
KYJIBTYpBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMCHCHUE TPHOOPETEHHBIX 3HAHWM W yMEHHA B TTOBCEJHECBHOW JKHM3HHM JUISL OIECHKU
MOCTICICTBUI CBOEH NIEATEIFHOCTH MO OTHOIICHHUIO K OKpYXAarolel cpene, COOCTBEHHOMY 370POBBIO;
000CHOBaHUE U COOII0IeHNEe Mep MTPOPUITaKTHKH 3a00TIeBaHUH.

Ha yenyonennom ypoghe:

O3HAKOMAEHUE 00YUAIOWUXC C MEMOOaMU NO3HAHUS HCUBOU NPUPOObL. UCCIE008AMENbCKUMU
Memooamu OUONO2UYeCKUX HAVK (MONEKYAAPHOU U KIeMOYHOU OUon0o2UU, IMOPUOTOSUU U OUOTIOUU
pazeumus, ceHemuKu U celekyu, OUOMEXHONO02UU U CUHMEMUYecKou OUoIo2UU, NANeOHMON02UlU,
9KON02UL); MEMOOAMU CAMOCMOAMENbHO20 NPOBEOCHUs. OUOI0ULECKUX UCCIe)08AHULL 8 1AOOpamopuu
u 8 npupooe (Habarwoenue, usmepenue, IKCNEPUMEHM, MOOeTIUPOBAHUE),




oeradenue 00YYAIOWUMUCA VYMEHUAMU: CAMOCMOAMENbHO HAX00UMb, AHATUZUPOBAMb U
UCNOTL306aAMb  OUONIO2UYECKYIO UHGOPpMAYUIO;, NOIL30BAMBCA OUOIOSUHECKOU MEPMUHON0Uel U
CUMBONIUKOU, YCMAHABIUBAMb CBA3b MENCOY PA3BUMUEM OUONOUU U COYUATLHO-IKOHOMUYECKUMU U
9KONIO2UYECKUMU NPOOIeMAMU Yel08eUecmed; OYeHUBAms NOCIeOCMEUsL C80ell 0esmelbHOCU NO
OMHOWEHUIO K OKpYJcalowel npupooHotl cpede, cOOCMBEHHOMY 300P08bI0 U 300P0BbIO OKPYHCAIOUIUX
ar0oell; 060CHO8bI8AMb U COONIVOAMb Mepbl NPOPUIAKIMUKU UHDEKYUOHHBIX 3a00]1e8aHUL, NPABUILA
nosedeHusi 6 npupode u obecneuyeHus 0E30NACHOCMU COOCMBEHHOU JHCUSHEOesMeNbHOCMU 6
UPE3BLIYANIHBIX CUMYAYUAX NPUPOOHO20 U MEXHO2EHHO20 XAPAKmMepa, XapaKkmepu3oeams COBPEMEHHbLE
Hayy4Hvle OMKpuIMuUs 8 061acmu OUoI02UU,

pazeumue y 00yYaowuxcs UHMeLIeKMYAIbHbIX U MEOPUECKUX CHOCOOHOCmEl 6 npoyecce
3HAKOMCMBA € BbIOAIOWUMUCS OMKPLIMUAMU U COBPEMEHHBIMU UCCIe008AHUAMU 8 Ouos02Ul,
peuiaemviMu  elo  npobremamu, Memooono2uel  OUON02UYECKO20  UCCIe008aAHUSA;  NPOBEOeHs.
IKCNEPUMEHMATILHBIX UCCI008AHUL, PeuleHUs OUONOSULEeCKUX 3A0ay, MOOEIUPOBAHUS OUOIOUYECKUX
00beKmMOo8 U npoyeccos;

gocnumanue y 00yYaruwuxcs YeHHOCMHO20 OMHOWEHUs K JHCUBOU Npupooe 6 yeiom u K
OMOeNbHBIM €€ 00beKMAaM U AGNEHUAM, POPMUPOBAHUE IKOLOSUUECKOT, 2eHEMUUECKOU PAMOMHOCMU,
obwell Kyibmypbl NOBeOeHUs 8 NpUpooe, UHMe2PayuLu ecmecmeeHHO-HAYYHbIX 3HAHULL,

npuodpemenue 06YYAUWUMUCI KOMNEMEHMHOCMU 6 DPAYUOHATbHOM NPUPOOONOIb3068AHUU
(cobnodenue npasun nogedeHusi 8 Npupooe, OXPaHvl GUO0S, IKOCUCHeM, Ouocghepvl), coxpaneHuu
COOCMBEHHO20 300P06bsl U 300P06bsl OKPYICAIOWUX TH00ell (COON00eHUs: Mep NpoQuiaKkmux u
3abonesanull, obecneyeHue 6E30NACHOCMU IHCUSHEOESMENbHOCMU 6 YPe36bIYAlHbIX  CUMYAYUSX
NPUPOOHO20 U MEXHOSEHHO20 XAPAKMEPA) HA OCHOBE UCNOIb308AHUSL OUOIO2UYECKUX SHAHUL U YMEeHUTl
8 N0BCEOHEBHOU HCUSHU,

co30aHue  yclo8utl Ol OCOSHAHHO20  6blO0Opa  0OVHAWUMUCA — UHOUBUOYANLHOU
00pa3z08amenvHoOl.  MpaeKmopuy,  cnocoocmeyiowel  nocieoyiowemy  npogeccuoHaIbHOMY
camoonpeoeneHuro, 8 COOMEencmseul ¢ UHOUBUOYATbHbIMU UHMEPECamMu U NOMPEeOHOCMAMU PE2UOHA.

MECTO YYEBHOT' O TIPEJIMETA «bUOJIOI'US1» B YYEBHOM IIVIAHE

B cucreme cpennero oouiero oOpazoBanusi «buonorus», nsyuyaemass Ha 0a30BOM YpOBHE,
IpU3HaHa oOO0s3aTeNbHBIM YYEOHBIM HPEAMETOM, BXOJAIIMM B COCTaB MpeAMETHOH o0jactu
«EctecTBeHHBIE HAYKW». YUEOHBIM IIJIAHOM Ha e€ u3ydeHne oTBeieHo 68 yueOHbIx yacoB: B 10 kimacce
— 34 gaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Heneno). B TeMaTnyeckoM MiaaHUPOBAHUU
yKa3aH pe3epB yueOHOro BpeMeHHU, KOTOPOE PEKOMEHYETCs JUIsl pealn3alii aBTOPCKUX MOAXO0/I0B O
MCIOJIb30BAHUIO Pa3HOOOPA3HBIX (JOPM OpraHMU3alUU Y4eOHOro Ipoliecca.

VY4eOnblil mpenmet «brosorus» yriyoaéHHOro ypoBHS U3y4EHHS BXOJUT B COCTAB MIPEIMETHOM
obnactu «EctecTBeHHbIe Hayku». Ero m3ydeHue mpeaycMOTpPEHO B KjaccaX €CTeCTBEHHO-Hay4HOTO
npodwiIs, HapuUMep XUMHUYECKUX, XUMUKO-OMOJOTHUECKUX W MeIuIMHCKHX. OOIIee Yuciio 4Yacos,
PEKOMEHI0BAaHHBIX JIUIsl U3y4eHHs OMOJIOTHH Ha YriyOneHHOM ypoBHe, — 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezeno), B 11 knacce — 102 yaca (3 yaca B Hegento). OTOOp opraHU3alMOHHBIX QOpM,
METOJIOB U CPEJACTB O0y4YeHMsI OMOJIOTHUHM OCYLIECTBISETCA ¢ YUETOM CHEIU(PHUKH €ro COAEp)KaHUS U
HaIpaBJIECHHOCTH Ha MpPOJOJKEHHE OHOJIOTMYECKOro OO0pa3oBaHMsI B OpraHU3alMsIX CPEIHEro
po¢eCCHOHATIBHOTO U BBICILIET0 00pa30BaHuUsI.

OO0s3aTeNnbHBIM  YCIIOBUEM TPU OOY4YEHHHM OWOJIOTMM Ha YIIIyOJIEHHOM YpOBHE SBIISETCS
IpoBe/ieHue J1a00opaTOPHBIX M MpakTHdeckux padot. Takke ydacTHe oOydaromuxcs B BBITOJTHEHUU
MPOEKTHBIX U Y4eOHO-HCCIIEeI0BATENIbCKUX PadOT, TeMAaTHKa KOTOPBIX OINpeAeNseTcsl YYUTeJIeM Ha
OCHOBE UMEIOIINXCSI MAaTEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUH.

B TemarnueckoMm MIaHUpPOBAHUHM [UIsI KaXKIOrO Kjacca Mpeanojiaraercs pe3epB ydyeOHOro
BpemeHu. Ha 6a30BoM ypoBHE €ro peKOMEHIyeTCs MCHOJb30BaTh JJIS MOBTOPEHMUS U 3aKpeIICHUS
Marepuana, a Takke pediexkcun. Ha yrmyOmeHHOM ypoBHE ISl POBEACHUS 000OIIAIOIINX YPOKOB,
3alIUThI 00YYAIOIIMMHUCS MPOEKTHBIX M YUeOHO-HCCIeI0BaTeIbCKUX padoT.



IVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O TIPEJIMETA
«BUOJIOT'US»
Cormacho ®I'OC COQO, ycraHaBnuBalOTCd TpeOOBaHUS K pe3yslbTaTaM OCBOEHHUS
o0y4aroIUMHUCsS MpOrpaMM CpeAHero oO0Imero o0pa3oBaHUA: JIMYHOCTHBIE, METalpeAMETHbIE U
IpeMETHBIE.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHUs IpeaMera «buosorus» BbIIEIEHBI
CJIEYIOILNE COCTABIISIOLIUE: 0CO3HAHUe 00YUaIOIUMUCS POCCUICKOM IpaskJaHCKON UIEHTUYHOCTH —
TFOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIIPENCIICHUIO; Haludue MOMmusayuu X
00y4eHHI0 OWOJIOTHH; YeleHanpagieHHoe paszsumue BHYTPEHHUX YOSKICHHH JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IECHHOCTEH M MCTOPUYECKUX TPATUINI Pa3BUTUS OMOJIOTUYECKOTO 3HAHUS; 20MOBHOCb U
cnocobHocms O0YYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTU IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, MPHUCYUIUMH CHCTEME OHOJOTHYECKOro O0O0pa3oBaHUsl; Haluyue nNpasoCcoO3HAHUSL
AKOJIOTUYECKON KYIBTYPbl, CHOCOOHOCMU CTABUTD 1IEJIU U CTPOUTD JKU3HEHHBIC IJIAHBI.

JInaHOCTHBIE pe3yNabTaThl OCBOCHUS IpeaMeTa «broaorusy» 10CTUraTcs B eAUHCTBE y4eOHOM
u BOCTIIUTATEIILHOMN JACATCIIBHOCTHU B COOTBCTCTBUH C TpaagulIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJbTYPHBIMUA, HCTOPUYECKMMH M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B
oOmIecTBe TpaBWJIAaMU W HOpPMaMH TIOBEJCHUS M CHOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUsI M CAMOpPa3BUTHUS, Pa3BUTUS BHYTPEHHEW MMO3ULMM JUYHOCTH, NATPUOTU3MA U
YBAXXCHUA K 3aKOHY U ITPABOIIOPAAKY, UCJIOBEKY TpyAa U CTapIIECMYy ITOKOJICHUIO, B3AUMHOI'0 YBAXKCHUA,
OepeXKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUI0O U TPaTUIUSAM MHOTOHAIMOHAIBLHOTO HapoJa
Poccuiickoit deneparuu, npupoie U OKpYKaroUEn Cpeae.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI Y4eOHOro mnpeamera «bHONOTHS» MOIKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromuXcs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPECHHEH
MO3UIUEN JTUMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIIECHUH,
COOTBCTCTBYIOIIUX TPAaAUIMOHHBIM HEHHOCTAM pOCCI/If/'ICKOI‘O O6HI€CTBa, pacliupCHUC KXMU3HCHHOI'O
ONbITa W ONBITA ACSATEIBHOCTH B MPOLECCE pEeaau3alli OCHOBHBIX HANpaBJIEHUW BOCHUTATEIbHOU
ACATCIIBbHOCTH, B TOM YHCJIC B YaCTH.

1. I'pa’kaaHCKOro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJIEHa POCCUIICKOTO 00I11eCTBa;

OCO3HaHHE CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaKeHUE 3aKOHA U MPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSITEIBHOCTH TPH CO3JaHUU YYEOHBIX IMPOEKTOB,
pelIeHnr yuyeOHbBIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHHH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCThH OMPENENATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBJICHHSIM COBPEMEHHOMN
JKM3HHU U OOBSICHATH €€,

YMEHUE YYUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJIEHCTBUS
TOJeH ¢ pa3HbIMH YOCKICHHUSIMH, KYIbTYPHBIMU [IEHHOCTSMHU U COLIMATBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B  IIpOILIECCe COBMECTHOTO  BBITIOJIHEHUSI  Y4YEOHBIX,
I03HABATEJILHBIX U UCCIIE0BATENIbCKUX 3a/1a4, YBAKUTEIBHOTIO OTHOILIEHHUS! K MHEHHIO OIIIIOHEHTOB IIPU
00CYX/ICHHH CIIOPHBIX BOMPOCOB OHOJOTHYECKOTO COJACpP)KAHUS, TOTOBHOCTh K TYMAaHHTApHOW M
BOJIOHTEPCKOM JEATEIBHOCTH.

2. IIaTpuOTHYECKOr0 BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCHMCKON TPakKTaHCKON HIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTH Iepes PonnHOM, rOpAoCTH 3a CBOM Kpaii, CBOO Poauny,
CBOU S3bIK U KYJIBTYPY, IPOIILIOE U HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOLLICHUE K IIPUPOJHOMY HACIEAUIO U TaMATHUKAM IIPUPOJIBL;

JOCTHOKeHUSIM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OILIGHMBATh BKIIAJ] POCCHMCKUX YUEHBIX B CTAHOBIEHHWE M Pa3BUTHE OHOJOTHUH,



MMOHMMAaHWsI 3HaYeHHsS] OMOJIOTUU B MMO3HAHWHU 3aKOHOB TIPUPOJIBI, B KU3HH YEIIOBEKAa M COBPEMEHHOTO
00II1eCTBA;

ujeiHass yOe:KIEHHOCTh, TOTOBHOCTh K CIIY)KCHHIO U 3amure OTedecTBa, OTBETCTBEHHOCThH 3a
€ro cynp0y.

3. lyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HAPOAA;

c¢(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATH CUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PELICHUsS, OPUEHTUPYSICh HA
MOpPJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTONYMUBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEISAM, CO3JAaHUIO CEMbUM Ha OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAAULIMAMU HapoaoB Poccum.

4, IcTeTHYecKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs ACTETHKY OBbITAa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE AMOITMOHAIBHOT'O BO3JACHCTBUS KUBOK IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP2)KEHUIO B PA3HBIX BHJIAX HUCKYCCTBA, CTPEMJICHUE MPOSBIATh KaueCTBa
TBOPYECKOM JIMYHOCTH.

5. ®U314YecKOro BOCIUTAHHUS:

MOHUMAaHWE M peau3alis 3J0pOBOro M 0e30macHoro obpasza >KW3HU (30pOBOE IMHUTAHHE,
COOJIFOJICHHE THUTHEHHYECKUX MPaBHJI W HOPM, COAJAHCUPOBAaHHBIA PEKUM 3aHATHH W OTIbIXA,
peryisapHas (1)I/I3I/I‘-ICCK3.$I aKTI/IBHOCTI)), 6€pe>1<H0ro, OTBETCTBECHHOI'O U KOMIIECTCHTHOI'O OTHOIIICHUA K
COOCTBEHHOMY (PM3MUECKOMY U TICHXUYECKOMY 370POBBIO;

IMMOHUMAaHHEC HUEHHOCTH IPaBUJI HHAWUBUAYAJIbHOTO U KOJUICKTHUBHOTI'O 0e30macHoro IIOBCACHUS B
CUTYAIIUSX, YTPOXKAIOIIUX 30POBBIO U )KU3HHU JIIOJICH;

OCO3HAHME IOCJIEACTBUM M HENPUATHS BPEAHBIX MPHUBBIUEK (YNOTPEOICHUS aJIKOIOJs,
HApKOTHKOB, KYpEHHUS).

6. TpyaoBoro BocnuTaHusi:

TOTOBHOCTb K TPY/y, OCO3HAHHUE LIEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K aKTHBHOW AESITENFHOCTH TEXHOJOTHMUYECKON M COIMAIIbHON HAmpaBiIeHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IIJIAHUPOBATh U CAMOCTOSITENIBHO BBIMOIHSTH TAKYIO AESITEIbHOCTD;

UHTEpEC K pa3IuuHbIM cdepaM MpodecCHOHATBHOW JesITeIbHOCTH, yYMEHHE COBeplIaTh
OCO3HaHHBIN BEIOOP Oymymieit mpodeccuu u peaaTnu30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TIIaHbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH KU3HHU.

7. IKOJIOTHYECKOT0 BOCTIUTAHUS:

HKOJIOTMYECKU 11€7I€CO00pa3HOe OTHOIICHNE K IPUPO/JIE KaK HCTOYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHUS,

MOBBILICHUE YPOBHS O3KOJOTMYECKOW KYJIbTYpBI: INPUOOPETEHHE ONbITa IUIAHUPOBAHMS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCJIEACTBUN JJIs1 OKPYXKAIOLIEN Cpebl;

OCO3HaHWE TJ00ATBHOTO XapaKTepa JKOJOTHYECKUX TMpoOJeM U TMyTeHd WX pPEeIICHHUs;
CHOCOOHOCTH MCIIONIB30BaTh MPHOOpETaeMble TIPU U3YUCHUN OMOJIOTHH 3HAHUS U YMEHHUS MIPU PEIICHUN
po0JieM, CBS3aHHBIX C PallMOHAIBHBIM TMPUPOIOIOIH30BaHNEeM (COOJI0OIEHNE TIPaBUJI TIOBEICHHS B
MPUPOJIE, HAMPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B SKOCHCTEMAX, OXpaHy BUIOB, SKOCHCTEM,
ouocdepsl);

aKTHUBHOE HENPUSTHE EUCTBUI, MPUHOCAUIUX BPEll OKPYKAIOIIEH MPUPOJHON Cpesie, yMEHUe
IMPOrHO3UPOBATH He6HaFOHpI/I$ITHI)Ie OKOJIOTMYCCKHUE IOCIICACTBUA MPECATTPUHUMACMBIX HeﬁCTBHfI n
MpeIoTBpAIIaTh UX;



HAJIMYUC PAa3BUTOTO SKOJOTHYCCKOI0  MBIIIJICHUS, 9KOJIOTHYECKOM KYJIbTYpPbI, OIIbITa
JCATCIIBHOCTH JKOJIOTHYECKOH HAIpaBJICHHOCTHU, YMCHUA PYKOBOACTBOBATHECA UMHU B HOSH&B&TGHBHOﬁ,
KOMMyHHKaTHBHOﬁ )51 COHPIaJIBHOfI IMMPAKTHUKEC, TOTOBHOCTH K Y4aCTUIO B HpaKTquCKOfI JACATCIIBHOCTHU
9KOJIOTHYCSCKOH HaITpaBJICHHOCTH.

8. LleHHOCTH HAYYHOTI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH 1 00IIeCTBEHHOM MPAaKTUKKU, OCHOBAHHOI'O HA JAUAJIOTE KYJIbTYpP, CHIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATENICKOM KYJbTYpPbl KaK CpPEICTBA B3aWMOJICHCTBHUS
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHUEe crneuuuky OHOJOTMH KaK HayKH, OcCO3HaHUs €€ poiu B (OPMHUPOBAHHUU
paMOHATBFHOTO HAyYHOT'O MBINUICHHUS, CO3/IaHUH IIEIOCTHOTO MPEICTaBICHUS 00 OKPYKAIOIIEM MHUPE
KaKk O €IMHCTBE MPUPOJbI, YeJIOBeKa M OOIIeCTBa, B MO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH H
peneHn: mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAUMMOCTH OMOJIOTHH I COBPEMEHHOM IUBUIM3AIMH: 00€CIIeYeHHs] HOBOTO
YpOBHSL pa3BUTHUS MEIULIMHBI; CO3JaHHUE IEPCHEKTUBHBIX OHWOTEXHOJOTUM, CIOCOOHBIX peulaTh
pecypcHble IpoOIeMbl Pa3BUTHUS YEJIOBEUECTBA; MOUCKA MYTEH BBIXOAA U3 INI00ATBHBIX YKOJIOTUYECKUX
npobieM u obecredeHus] mepexona K YCTOMUYMBOMY Pa3BHTHIO, PAMOHAIBHOMY HCIOJIb30BAHUIO
MIPUPOIHBIX PECYpcoB U (HOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJNYYCHHH OHMOJIOTMYECKUX 3HAHWUU B LENAX MOBBIIICHUS OO0IIEH
KYJIbTYpPbI, €CTECTBEHHO-HAYUYHOI IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (PYHKIIMOHAIBHON IPaMOTHOCTHU
oOyyaromuxcs, GOpMUPYEMO ITPH N3YUYECHUH OMOIOTHH;

MNOHUMAHUE CYIIHOCTH METOJIOB II03HAHMUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CTIIOCOOHOCTH HCIIOJIb30BATh MMOIy4aeMble 3HAHUS TSl aHAIM3a U OOBSICHEHHUS SBIICHUN OKPYKAIOIIETO
MHUpa U MPOUCXOASIIMX B HEM M3MEHEHHH; yMEHHE JellaTh 0OOCHOBAaHHBIC 3aKIIIOUEHUS Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIMXCS IaHHBIX C LIEJIBIO MTOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOIb30BaTh OMOJIOTHUECKHUE 3HAHUS 11l pelIeHUs IpoOieM B
peaNbHBIX KU3HCHHBIX CUTYaIIUSIX;

OCO3HAaHUE UEHHOCTHM HAyYHOU [EATEeIbHOCTU, TOTOBHOCTh OCYIIECTBJISATh IPOECKTHYIO H
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;

TOTOBHOCTb U CITOCOOHOCTB K HETIPEPHIBHOMY 00pa30BaHUIO U caMO0OPa30BaHNUIO, K AKTUBHOMY
MIOJIYYEHHUIO HOBBIX 3HAHUI 1O OMOJIOTMH B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTSIMH.

B nponecce noctukeHuss JTUYHOCTHBIX PE3YIbTATOB OCBOCHMS OOYYaIOLIUMUCS MPOTrPAMMBbI
CpeIHEro obmero o0pa3oBaHMsI Yy OOYYalOIIMXCS COBEPLICHCTBYETCS  OMOYUOHANbHbIU

unmennexm, IpeNoaaratouui copMUPOBAHHOCTS!

CamMOCO3HaHUs, BKIIOYAIOLIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBLHOE COCTOSIHUE,
BUJIETh HANpPaBJIEHUsI pa3BUTHs COOCTBEHHOM SMOIMOHAIBHON c(epbl, ObITh YBEPEHHBIM B ce0€;

camopezynuposans, BKIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE NIPUHUMATh OTBETCTBEHHOCTH 32
CBOE IOBEJEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM HM3MEHEHUSIM M MpPOSBIATH
T'MOKOCTb, OBITh OTKPBITHIM HOBOMY;

6HYymMpeHHel Momusayuy, BKIIOYAIONIEH CTPEMIICHNE K IOCTUKEHHUIO LIETIH U YCIIEXY, OIITHUMU3M,
MHUIMATUBHOCTh, YMEHUE JIEICTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEN;

omMnamuy, BKIOYAOMEH CHOCOOHOCTh TMOHMMATh 3MOIMOHAIBHOE COCTOSHUE JpPYTHX,
YUUTBIBATh €TI0 MPU OCYIIECTBICHUH KOMMYHHUKAIMH, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHMUIO;
COYUANbHBIX HABbIKOG, BKIIOYAIOIINX CIOCOOHOCTH BBICTPAaUBaTh OTHOLICHUS C APYIMMHU JIIOJIbMH,
3a00TUTHCS, IPOSBIATh UHTEPEC U pa3periaTb KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIbTATbBI
MertamnpenMeTHble pe3yibTaThl OCBOCHHMs ydeOHoro mnpenmera «buonorus» exurouarom:



3HaYMMble U1 (OPMHPOBAHHS  MHPOBO33PEHHS  OOy4alOIIMXCS  MEXKIUCIHILTMHAPHBIC
(MexnpenMeTHbIE) OOILIEHAYYHbIE MOHITHSA, OTPAXKAIOIIME IEIOCTHOCTh HAaYyYHOH KapTHUHBI MHUpa U
crnienn(pUKy METOI0B ITO3HAHMS, UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHSL, SIBICHUE,
nporecc, cucreMa, HayyHbld (DaKT, NPUHIMI, THMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
UCCIIeIOBaHNe, HAONIOJCHUE, W3MEpPEHHE, SKCHEPUMEHTHUJP.); YHUBEpCaIbHbICYYeOHbIC IeHCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKaTHUBHBIC, pEryiIsTHBHbIE), oOecrneuyuBaromue  (GOpMHpPOBAHUE
(GYHKIMOHATBPHOM TPAMOTHOCTH M COIMAJIbHONH KOMIIETEHIMH OOy4aromuXcs; CIIOCOOHOCTH
o0yyJaroIuxcs HUCMOIb30BaTh OCBOEHHBbIE MEXAMCLUUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUSA U
YHHUBEpCaJIbHbIC YUeOHBIC IEHCTBHS B TO3HABATEIBHOM U COIMAIEHON TPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOCHUS IPOrPaMMBbl CPEIHEro 00I1ero o0pa3oBaHus JOJKHBI

OTpaXKaTh:
OBJaJicHe YHUBEPCATbHBIMU YYCOHBIM M ITO3HABATEIbHBIMU JCHCTBUSIMHU:
1) bazoevie nocuueckue oeticmsust.
CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHMM 3HAHUN NPUEMBI JIOTMUYECKOrO MBINUIEHUS (aHajau3a, CUHTE3a,
CpaBHEHMSI, KITACCU(PHUKAIIH, 0000IECHHS ), PACKPBIBATH CMBICT OMOJIOTUYECKHUX MOHITUHN (BBIIEIATH HX
XapaKTepHble IPU3HAKHU, YCTAaHABIMBATh CBSI3U C JPYTUMHU ITOHITUSAMH);

OIPEAEIIATh LENU ACSITEbHOCTH, 3a]1aBasi MapaMeTpPbl U KPUTEPUU UX JTOCTUKEHHS, COOTHOCHUTD
Pe3ybTaThl AESITEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCTIOJIB30BaTh OMOJIOTHYECKHE MOHATHS sl O0BsICHEHUS! (DAKTOB W SIBIICHUH KMBOIM TIPUPOIBI;
CTPOUTB JIOTUYECKUE PACCYXKIEHUS (MHAYKTHUBHBIE, IelyKTUBHbIC, 10 AHAJIOTUH ), BBISBIATD

3aKOHOMEPHOCTH U MPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIUPOBATH BHIBOJIBIU
3aKJIFOUCHHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE CpEACTBA JUIsl IPEACTABICHUS CYIIECTBEHHBIX CBS3€H MU
OTHOLICHUH B H3y4yaeMbIX OHOJOIMUECKHMX OOBEKTaX, a Takke IMPOTUBOPEUUIl pazHOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIAH peIIEeHHs MpoOJeMbl ¢ yY4ETOM aHalIM3a UMEIOIUXCS MaTepUaIbHbIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PpE3yJbTaTOB LEISM,
OLIEHUBATh PUCKU MOCIEICTBUMN JAEITEIbHOCTH;

KOOPDJMHUPOBaTb M  BBIIOJHATH pabOTy B YCIOBUSIX PEAIBHOrO, BHUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX Ipo0iiem;

2) bazosvie uccnedosamenvckue oeticmsusi:

BJIAJI€Th HAaBbIKAMM Y4€OHO-MCCIIEJOBATEIbCKONM M IMPOEKTHOW JAEATENbHOCTH, HaBbIKAMH
paspenieHus npoodiieM; CiocOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHHUS
MIPAKTUYECKUX 3a7ja4, IPUMEHEHUIO Pa3INYHbIX METOJOB IT03HAHUS;

UCIIOJIb30BaTh pAa3JIMYHbIE BUABl JEATEIBHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpeTaluy, IpeoOpa3oBaHHUIO U MPUMEHEHHIO B YUEOHBIX CUTYaIUsIX, B TOM YHCJIE PH CO3AaHUU
y4eOHBIX ¥ COLUAIBHBIX TPOEKTOB;

(dopMHpOBaTh HAYYHBIH THUIl MBIIUICHUS, BJAJeTh HAYYHOM TEpMHUHOJIOTHEH, KIIOYEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/lauyd B 00pa30BATENbHON [EATENBHOCTH U
KU3HEHHBIX CUTYaIHsIX;

BBISBJISITh IPUYMHHO-CIIECTBEHHBIE CBSA3H U aKTyaJIM3UPOBaTh 3a1a4y, BbIABUTaTh THIIOTE3Y €€
pelleHns, HaXOAUTh apryMEHThl JJIs J0Ka3aTeslbCTBA CBOMX YTBEP)KICHHI, 3a/l1aBaTh MapameTpsl U
KPUTEPUHN PELLIECHUS;

aQHAJIM3UPOBATH MOJYYEHHbIE B XO/I€ PELICHUS 3a[]aul Pe3yIbTaThl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh LIEJICHANPABJICHHBIA IOUCK IE€peHoca CPeICTB U CHocoOOB JEWCTBUS B



npodecCHOHABEHYIO Cpeay;

YMEThIIEPEHOCUTH3HAHHUSBIIO3HABATEIbHYIONTIPAKTHIECKYI000IaCTH)KU3HEACITETbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00acTei;

BBIJIBUTATh HOBBIE UJICH, IPE/IaraTh OPUTHHAIBHBIC ITOJAXO0/IbI U PEIICHHSI; CTABUTH MTPOOIJIEMBI
W 33/1a4M, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

3) deticmeusi no pabome ¢ uHgopmayuel:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOPMALUH (TEKCTE y4eOHOT0 TOCOOUS, HAyYHO-
MOIYJISIPHO JTUTepaType, OMOJIOTUIECKHUX CIIOBAPSX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX,
B MHTEpHETE), aHATM3UPOBATh HHPOPMALIMIO PA3IUYHBIX BUIOB U (HOPM MPEICTABICHUS, KPUTHUECKU
OLICHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPECYHBOCTD;

dopMynHupoBaTh 3ampochl W TMPHUMEHATh pPA3IUYHbIE METOJBl IPH TOUCKE M O0TOOpe
Ouostornvyeckoil nHpopMaIu, HEOOXOIMMOH JIJIsl BEITIOJTHEHUS YYeOHBIX 33/1a4;

npuoOpeTaTh ONBIT  HCIOJB30BAaHUS  HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOIh30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAIBHYIO  (OpPMY TPEACTABICHUS  OHMOJIOTHYECKOM
nHpopMmanuu (cxemsl, TpaduKu, JuarpaMMbl, TaOJIUIBI, PUCYHKH H JIP.);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KAuecTBE CpEeACTBa IMpU padbore ¢ OUOJIOTMYECKOU
nHpOpMAIIMEH: TPUMEHSITh XUMUYECKUE, PU3MUYCCKIE K MATEMaTHUECKUE 3HAKU U CUMBOJIBL, (POPMYJIBI,
ab0peBuaTypy, HOMEHKJIATypy, UCIOIB30BATh U MPEe0OPa30BHIBATh 3HAKOBO-CHMBOJIMYECKHE CPENICTBA
HATJISTHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAHUS U 3alIUTHI HH(OpMaIuy, HHOOPMAITMOHHON 0e30MacHOCTH
JMYHOCTH.

OBnajieHne YHUBEPCAIbHBIMY KOMMYHUKATUBHBIMU JICHCTBUSAMU:

1) obwenue:

OCYILECTBIIATh KOMMYHMKALIUU BO BceX c(epax JKU3HHU; aKTMBHO Yy4acTBOBAaThb B JMAJIOre WIIH
JUCKYCCHUU TIO CYIIECTBY 00CYX/J1aeMOil TeMbl (YMEHHE 3a/laBaTh BOIIPOCHI, BBICKA3bIBaTh CYKICHUS
OTHOCHUTEJIBHO BBIIIOJHEHUS PeAaracMoH 3a/1auu, yuuThIBaTh HHTEPECHI U COTIIACOBAHHOCTb O3ULIUI
JPYTUX YYaCTHUKOB JIMAJIOTa WM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHbIE CpE/ICTBA OOILIEHMs, TIOHUMAaTh 3HAaYEHHUE COLMAJIbHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyalud; YMETb CMAr4arb KOHQUIMKTBI M BECTH
IIEPErOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMK OOILIEHMS U B3aUMOJICHCTBUS; IOHUMATh HAMEPEHUS IPYTUX
JO/IeH, IPOSIBIIATH YBAXHUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU Gopme GopMyInupoBaTh
CBOM BO3PaXKECHMUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) COBMECMHAsL 0esIMENbHOCb:

NOHUMaTh W UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIAHON M WHAMBHUIYalbHOH paboThl MpHU
pelieHnn OnoJIOrHYecKo mpobieMbl, 000CHOBBIBaTh HEOOXOUMOCTh PUMEHEHHS IPYNIOBLIX (HOpM
B3aMMOJICHCTBUS IIPU PELICHNH YueOHO! 3a1auH;

BbIOMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JAEUCTBUH C Y4Y€TOM OOIIMX HHTEPECOB HU
BO3MO>KHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

MPUHUMATB 1I€JI COBMECTHOM J€SITEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH AEUCTBUS IO
€€ IOCTHI)KEHHUIO: COCTAaBJIATH IUIAH JEMCTBUM, paclpenessiaTh Pojaud ¢ y4€TOM MHEHMH Y4YaCTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh KaueCTBO CBOETO BKJIaJa M KaKIOr0 y4aCTHHKA KOMaHJbl B OOLIMI pe3yabTar Io
pa3paboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLIEHMBATh MJEUM C MO3ULIUM HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3IMYHBIX CUTYaLMsIX, NPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.




OBnajicHNE YHUBEPCAIILHBIMU PETYISTUBHBIMU JIEHCTBUAMMU:

1) CaMOOP2aAHU3AYUA.

UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS BBISIBJICHUS IPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYalUsX;

BHIOMPATh HAa OCHOBE OMOJOTHMYECKUX 3HAHWW IIEJIEBBIC W CMBICIOBBIE YCTAaHOBKH B CBOHMX
JNEUCTBUAX M IOCTYIKax IO OTHOUICHHIO K JKMBOW INPUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPYKarOIIMX;

CaMOCTOSITENIHO OCYLIECTBIISATh I03HABATENBbHYIO AEATEIbHOCTb, BBIBIISTH IPOOJIEMBI, CTABUTh
1 GOpMYIHPOBaTH COOCTBEHHBIE 3a/1a41 B 00Pa30BaTEIbHON AEATEIBHOCTU M JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBIATh IUIAH PELICHUS NpoOJeMbl C Yy4ETOM HMMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIA;

JieflaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTh 3a pELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO LIMPOKOW SPYIUIMH B Pa3HbIX 00JacTAX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBCHbD;

2) CAMOKOHMPOIID.

JlaBaTh OILICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLCHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMH ITO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUHN H
MBICIMTENbHBIX IPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMM; UCIOJIb30BaTh NPUEMBI pediaexcuu yis
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHIKEHUIO; IPMHUMATh
MOTHUBBI U apTyMEHTBI IPYIUX PH AHAJIU3E PE3yIbTaTOB ACATEIbHOCTH;

3) npuHamue ceos u Opyeux.

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKH U JIOCTOWHCTBA,;

IIPUHUMATh MOTUBBI M apT'yMEHTHI APYTUX [IPYU aHAJIU3€ PE3YJIbTaTOB AEATEIBHOCTH; IPU3HABATD
CBOE IIPaBO U MPABO APYIUX Ha OLIMOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MMO3ULMH JPYroro 4ejaoBeKa.

INPEJMETHBIE PE3YJIBTATBI HA BA3OBOM/YI'JIYBJIEHHOM YPOBHE
[TpenmeTHbIE pe3ynbTaThl 0OcBoeHUs porpamMMbl COO no Onosioruu Ha 6a30BOM/yIi1yOJI€HHOM
YPOBHE BKJIIOHAIOT crieluuieckue A yueOHoro npenmMera «buonorusy HayyHble 3HAHUSI, YMEHUS U
CIIOCOOBI IEHCTBUI TTO OCBOCHUIO, MHTEPIIPETAIIUU U TPE0OPa30BaHUIO 3HAHUN, BUIBI ACSTEIHHOCTH IO
MOJTyYEHHIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHWW B Pa3IMYHbIX y4EOHBIX CHUTYalMsX, a TaKke B
peabHBIX KU3HEHHBIX CHTYallUsX, CBA3aHHBIX ¢ Onoyorueil. B mporpamMme mpenmMeTHbIe pe3yibTaThl
MPEJCTaBJIECHbI 110 rojlaM 00y4eHusl.

10 kaace

[IpeameTHBIC pE3ynbTaThl OCBOEHUS YUeOHOTO TIpeaMeTa «bHoIorusy JOIKHBI OTPaKaTh:

1) c(OpMUPOBAHHOCTh 3HAHHM O MeCTe M POJU OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B JOPMUPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUPA U HAYYHOT'O
MHUPOBO33PEHHUS; O BKJIAJe POCCHUICKUX W 3apyOeKHBIX YUYEHBIXK-OMOJIOrOB B pa3BUTHE OUOJIOTHH,
(YHKITMOHATTLHOW TPaMOTHOCTH YEJIOBEKa JUISl PEIICHUS XU3HEHHBIX 3a71a4; 68 NO3HAHUU U 3AKOHO8
npupoobl U _peuwtenuu npooiem pPauuoHaIbHO20 NPUPOOONOIb308AHUS, 08KAAOe POCCULICKUX U
3apyOeNCHbIX YUEHBIX 68 passumue OUON02Ul;

2) YMEHHE PaCKphIBaTh COIepKaHne OMOIOTHUECKUX TEPMUHOB U MTOHITHIA: )KU3Hb, KIIETKA,
opranusM; metrabonus3M (OOMEH BELIECTB M IMPEBpAILEHHE SHEPruu), TOMeocTa3 (CaMOperyssius),
YpOBHEBAsI OPTaHHU3AIUs KUBBIX CHCTEM, CAMOBOCIIPOM3BeIeHNE (PENPOIYKIIHs), HACIEICTBEHHOCTb,
M3MEHYUBOCTh, POCT U PA3BUTHUE; 81A0CHUE CUCEMOU OUON0UHEeCKUX 3HAHUL, KOMOPAs 8KIYAem.
buonocuyeckue meopuu_(kremoynas_meopusi 1. lsanna, M.IlIneiioena, P.Bupxosa; xpomocomnas




meopus_nacnedcmeennocmu 1. Mopeana); yuenus (H. U .Basunosa — o yenmpax mMH0O2000pasus u
NPOUCXOHCOCHUSL KYAbIMYPHLIX DACMEHUIL); 3AKOHbL (€0UH000pA3Us_NOMOMKOS Nepeo20 NOKOJECHU,
PACWENICHUSL, YUCMOMbL 2aMem, He3a8Uucumo2o Haciedosanus 1. Menoens; 20M0on02udeckux psioos 8
HacaedcmeenHou _usmenuyusocmu H.U Basunosa);, npunyunst (KOMRJIEMEHMAPHOCH), ONPENCIATh
I'paHUIBbI UX IPUMEHHUMOCTH K )XHBBIM CUCTEMAM;

3) yYMEHHUE BIIJCTh METOJAaMH HAYYHOTO TMO3HAHWS B OMOJIOTWU: HAOJIONEHHWE M OMMCAHUE
JKHMBBIX CHCTEM, IPOIICCCOB U SABJICHHI; OPraHU3alus U IMPOBEJACHHE OHOJOTHYECKOrO IKCIICPUMEHTA,
BBIIBIDKCHUE THITOTE3bI; BBISIBICHUE 3aBHCHMOCTU MEXIy HCCIEAYEMBIMH BEIMYMHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3y/IbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MIOHATHH, TCOPHIA U 3aKOHOB;

YMeHUue 0enamb _6bl600bl HA OCHOSAHULU NOJYYEHHbIX De3VIbmamos, 61A0CHUe OCHOEHbIMU
MemoOamu_HAYYHO20 NO3HAHUS, UCHONAb3VeMbIX 6 OUOIO2UYECKUX UCCIe008AHUAX HCUBIX 00BHEKMOos
(onucanue, uzmepenue, HabOeHue, IKCNEPUMEHN),

4) YMEHHE BBIJCIATh CYIICCTBEHHBIC IPU3HAKU BUPYCOB, KIECTOK IMPOKAPHOT M IYKAPHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH MPOIECCOB: OOMEHa BEIIECTB U
MPEBPAIICHUS SHEPrUd B KIETKE, (POTOCHMHTE3a, IUIACTHYCCKOTO W JHEPreTHYSCKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MeiHo3a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIAMBHIYAJILHOTO pPa3BUTHS
opraHusma (oHTOTCHE3); asmompo@Ho2o u 2emepompopHoco munos nUManus,
omocunmesa,camemozenesa, dIMOpUoceHe3a, NOCMIMOPUOHANLHO20 PA36UMUSL, 83AUMOOCUCTEUS
2€H08,2eMepo3uUcd; UCKYCCMEEHH020 ombopa;

5) YMEHUe YCMAHABGAUSAMb 83AUMOCEA3U MENCOY OP2AHOUOAMU KIeMKU U UX (DYHKYUAMU,
CIMpOoeHuemM KIemoK PA3HbIX MKAHEU U UX (DYHKYUAMU, MeAHCOY OP2aHaMU_ U _CUCIEMAMU OP2AH08 Y
PACMEHUT, HCUBOMHBIX U YEeN06EKA U UX (DYHKYUAMU, MENCOY CUCMEMAMU OP2AHO8 U UX (DYHKYUAMU,
MeACOY DMaAnamu_0OMeHa_seuecms; SManamy KiemoyHo20 YUKIA U HCUSHEHHbIX YUKI08 OP2AHUSMOS;
DMAnamu_ SIMOPUOHANILHO20 PA3GUMUSL, 2eHOMUNOM U (eHomunom, enomunom u akmopamu cpeovl
obumanus,

6) YMEHUE BbIAGISAMb OMIUYUMEAbHbLE NPUSHAKU HCUBIX CUCIEM, 8 MOM YUCIe PACEHU,
HCUBOMHBIX U YENIOBEKU,

7) yMeHue UCNONIb306AMb COOMBEeMCmMeEyouUe apaymenmot, OUONI02UYECKYIO
MEPMUHONO02UIO U CUMBOJUKY OJisl OOKA3AMENbCIMEA POOCIEA_OP2AHUSMOE DASHBIX CUCINEMAMUYECKUX
epynn;

8) YMEHHE MIPUMEHSITh MMOJTYYSHHbIE 3HAHUS IJI51 OOBSICHEHHsI OMOIOTUYECKUX MPOLIECCOB U
SIBIICHUHM, JUIS TIPUHSTHS MPAKTHYECKUX PEIICHWN B TIOBCEIHEBHON XU3HU C IENBbI0 OOCCIICUCHUS
0€30MacCHOCTH CBOETO 370POBbSI M 3/I0POBbS OKPYKAIOIIUX JIIOJEH, COONIOEHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOMIEH MPUPOAHOH cpeie; TOHWMaHWE HEOOXOJUMOCTH WCIOIb30BaHUS
JOCTUKEHUH COBPEMEHHOM OMONIOrUH U OMOTEXHOJIOTUIN IS PAIlMOHATBHOTO MTPUPOIOIOIB30BAHHUS;

9) YMEHHE pemaTh JJIEMCHTapHbIE T'CHETHYECKHWE 3a/Ja4yd Ha MOHO- W JUTHOPUIHOE
CKpeIllMBaHUe, CIETIEHHOE HACIIeJOBAHHUE; COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEUIMBAHUS IS
MpeJIcKa3aHusl HACJICIOBAaHUS MPU3HAKOB y OPTaHHU3MOB; VMeHUe peulamb Ouonocuyeckue 3a0aqu;
BBIABIAMb _NPUYUHHO-CIICOCHIBCHHbIE CE53U_MENCOY UCCIEOVeMbIMU _OUON0ULECKUMU _NPOUCCCAMU_U
AGNEHUSAMU, 0elAMb 6bl800bL U NPOSHO3bL HA OCHOBAHUU NOJYYEHHBIX PE3VIbMAmMOs;

10)  yMeHHe BBINONHATH Ja0OPATOPHBIC M MPAKTHYECKHE pabOThl, COOMIOIATh MpaBHia pU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

11)  yMeHHWe KpUTHYECKH OIICHHBATh M MHTEPIPETHPOBATH MH(OPMAIIUIO OHOIOTHYECKOTO
COJIep>KaHusl, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUA U3 Pa3nuyHbIX ucTouHukoB (CMU, HayuHo-
MOMYJISIPHBIE MATEPHUAJIBI); STHYCCKUE aCTIEKThl COBPEMEHHBIX MCCIICOBAaHNN B OMOJIOTHH, MEIHUIIMHE,
OMOTCXHOJIOTUU, YMEHUE 8blO8UAMb 2UNOME3bl, NPOBEPMb UX IKCHEPUMEHMAIbHbIMU CPEOCMEAMU,
dopmynupys yenb uccied08anusl, AHAIUIUPOBANb NOAYVYCHHbIE PE3)IbMmambl U 0elAmb 6bl600bL;

12) YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOIIEeHUs, 0000IIas
OHMOJIOTMYECKYI0 WH(DOPMAIMIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCITOJIB30BATh ITOHSATHIHHBIN
anmapaTt OMOJIOTHH.

13)  ymenue yuacmeosamov 6 yueOHO-UCCICO08AMENbCKOU _pabome no Ouoio2uu, K0I02Ul
Meduyune, npo8OOUMOU HA OA3e WKONbHLIX HAYYHbIX 00uecms, u nyoiu4Ho npeocmasisins NOJIY4eHHbLe




pe3yibmamvl Hd Y4eHUYeCKUX KOHDepeHUUsX,

14)  ymenue oyenusamv dmuueckue ACneKmvl COBPEMEHHbIX UCCIe008AHUL 8 0Oaacmu
buonocuu U MeOUYUHbl (KIOHUPOBAHUE, UCKYCCIMBEHHOE ONI000MBOPEHUES, HANDABGICHHOE USMEHEHUE
2CHOMA U CO30AHUE MPAHCSEHHbIX OP2AHUIMO8);

15) ymenue ocywecmenamo ocoznanmbiil 8b160p OyOywen npogheccuu OHaIbHOU 0esimelbHOCU
6_obnacmu_Ouono2uu, MeOUYUHbl, OUOMEXHON02UU, BEMEPUHAPUU, CENbCKO20 XO3AUCMEA, NUUEEOl
NPOMBIUCHHOCMU, VeAYVOsimb NO3HABAMENbHbLI UHMEPeC, HANPAGICHHbIL HA OCO3HAHHbLIU 6blOOD
coomeemcmeyoulen _npogeccuil _u_npoooJidceHue Ouoa02u4ecko20 00Opazo8anus 68 VUpedCcOeHUsx
CcpeodHe20 npogheccuonaIbHO20 U 8bICUE20 00PA306AHUSL.

11 kaacc

[TpenMeTHBIC Pe3yabTaThl OCBOCHUS yUeOHOTO MpeaMeTa «BbroIorus» TOMKHBI OTPaKaTh:

1) c(hOpPMHUPOBAHHOCTh 3HAHUH O MECTE W POJM OHWOJIOTHU B CHUCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHOMN €CTECTBCHHO-HAYYHOW KAPTHHBI MUPA ¥ HAYYHOTO
MHPOBO33PCHHUSI; O BKJIQJE€ POCCHHCKMX W 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHU;
(YHKIIMOHATFHOW TPaMOTHOCTH Y€JIOBEKa JUIsl PEIICHUS KU3HEHHBIX 3a71a4;

2) YMEHHE paCKphIBaTh COJIEpKaHWE OHONOTUYECKUX TEPMUHOB U TOHSATHI: BH],
MOMYJISIUS, TeHO(OH, SBOIIONMS, ABWXKYIIHE CHIBI ((PaKTOPHI) SBONIONWH, MPUCTOCOOICHHOCTh
OpPraHU3MOB, BHJI000pa30BaHUE, IKOJIOTUYECKUE (PAKTOPBI, IKOCHUCTEMA, MPOAYIEHTb, KOHCYMEHTHI,
PEAYIEHTHI, ST MATAaHKS, SKOJIOTHYecKas Mupamuia, OuoreoreHos, ouocdepa;

3) 8laderue CUCmemMol OUON02UYEeCKUX SHARHUU, KOMOPAs 6KII0YAEH. OCHOBONOAA2AIOUUE
Ouono2UYeCKUe MEePMUHbL U NOHAMUS _ (HCU3Hb, KICMKd, OP2AHU3SM, MEmaboausM, 20Meocmas,
camopeyiayus, Camo80CnpouU38e0ere, HACAeOCMEeHHOCHb, USMEHYUBOCHb, DOC. U _pd3eumue);
ouonocuyeckue meopuu (kiemoyuynas meopus T. Illsauna, M. llnendena, P. Bupxosa;

xpomocomuas meopus Hacieocmeennocmu T. Mopeana); vuenus (H. Y. Basunosa — o yenmpax
MHO2000pA3USL U NPOUCXOHCOCHUS KYAbMYPHBIX PACMEHUIL), 3aKOHbL (e0UH000pA3Us NOMOMKO8 HEPE020
NOKOJICHUSA, PACUWIENIeHUs,  YUCIOmbl __2amem,  Hezasucumo2o _Haciredosanus 1.  Menoens;
2OMONIO2UYECKUX _ PA008 8 HacieocmeenHou  usmenyusocmu HU.  Basunosa); npunyunsi
(KoMniemMenmapHocmu);

4) YMenue wusznarate Ouojorumueckue Teopuu (dBosonvoHHas Teopuss Y. [lapBuHa,
CUHTETHYECKasl TEOPHUs IBOIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxoactsa K.M. bapa,
yepeloBaHUs TJIABHBIX HampaBieHu# u myteit sBomonnn A. H. CeBepiioBa, yuenus o ouochepe B. U.
Bepnazckoro), onpenensTh TpaHUIIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

5) YMeHue BiaieTb METOJJaMi HAYYHOTO TIO3HAHUS B OMOJIOTUN: HAOJI0IEHUE U OTMCAHNE
KHUBBIX CHCTEM, MPOIIECCOB U SIBICHUI; OpraHU3aIls U MPOBEJICHHE OMOIOTHYECKOTO IKCIIEPUMEHTA,
BBIIBIDKCHUE THIIOTE3bI; BBISIBIICHHE 3aBUCHMOCTH MEXTY UCCIICyeMBIMU BEIMYUHAMU, OOBICHEHUE
MOJIYUYEHHBIX PE3YNbTAaTOB, HCIOIH30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB; YMEHHE JIeaTh
BBIBOJIBI HA OCHOBAHUH TIOJTy4EHHBIX PE3yIbTATOB;

6) YMEHHE BBIIENATh CYIIECTBEHHbIE MPHU3HAKU CTPOCHUS OWOIOTHYECKUX OOBEKTOB:
BHJIOB, TOMYJSAIUNA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIICHO30B W DJKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB: HACIEICTBEHHOW N3MEHUYNBOCTH, €CTECTBEHHOT'O 0TOOpa, BU000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JICUCTBUS JKOJOTHYECKHX (DAKTOPOB HA OPraHHU3MBI, IMEpPeHOCa
BEIIECTB M IOTOKA DHEPrHM B JKOCHUCTEMaX, AHTPOIOTCHHBIX H3MEHEHHIl B JKOCHCTEMaxX CBOEH
MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHMOTCOXMMHUYECKUX IMKIOB B Ouochepe; ymeuue @vloensimb
CYUWECMBEHHbIEe NPUSHAKU. _8UDPYCOS, KIeMOK _NPOKAPUOM U dVKAPUOM, OOHOKICMOYHbIX U
MHO2OKNEMOYHbIX OP2AHUIMO8, 6 MOM_Yucie bakxmepuil, 2pubos, pacmerull, HCUSBOMHBIX U Yel08eKA,
CIMPOCHUSL __ OP2AHO8 U CUCMEM __OpP2aH08  DACMEHUU,  JCUBOMMHDLX,  Hel08eKd; NDPOUECCO8
IHCUSHEOCAMENbHOCHIU, NPOMEKAOWUX 8 OP2AHUBMAX _DACMEHUN,  HCUBOMHLIX U Yea08eKd;
OUONI02UYECKUX NPOYecco8: 0OMeHAa seuecms (Memabdonusm), npespauieHus. dHepeuu, OpPOodNCeHusl,
asmompo@dro20 _u_2emepompo@dHo20 _munoé_numanus, (Homocunmesqa U _XeMOCUHmesa, MUmosd,
Melo3a,  2amMemoz2enesd,  dIMOpuozene3da,  NOCMIMOPUOHANIbHO20  PA36UMUSL,  DA3ZMHONCEHUS,




UHOUBUOYATILHO20 _PA3GUMUSL__ OP2AHUIMA _ (OHMO2eHe3a),  83AUMOOCUCEUsL 2eHO8, 2emepOo3UCd;
UCKYCCMBEHH020 ombopa,

7) YMEHHE MIPUMCHSITH MOTYYCHHBIC 3HAHUS I O0BICHEHUS OMOJIOTHYECKUX MPOIIECCOB U
SIBJICHUH, IS TMPUHATHS MPAKTHYECKUX PEIICHWA B TOBCEIHEBHOW >KM3HU C IIEJBIO OOCCIICUCHHS
0€30MMacHOCTH CBOETO 37I0POBBSl M 3JI0POBbS OKPYKAIOIIUX JIFOJCH, COONIONCHUS HOPM TPAaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIECH MPUPOIHON cpele; NOHMMAaHUE HEOOXOIUMOCTH HCIOIb30BAHUS
JOCTHKECHUN COBPEMEHHOM OMOJIOTHH TS PAIlHOHATBHOTO TPUPOIOTIOIB30BAHUS;

8) VYMEHUEe YCMAHRA8IUBAINb 83AUMOCEAZU MENCOY OP2AHOUOAMU KIEMKU U UX DYHKUUIMU,
CMpOeHueM KIemoK pPAa3HblX MKAHEU U UX (DYHKYUAMU, MeNCOY OP2AHaAMU U CUCMEMAMU OP2AHO8 Y
DACIMEHUN, JHCUBOMHBIX U YEeN06EKA U UX (DYHKUUAMU, MENCOY CUCEMAMU OP2AH08 U UX (DYHKUUIMU,
MedAcoy dmManamu_ 0OMeHa 8eulecms; SManamy KiemoyHo20 YUKLA U HCUSHEHHBIX YUKLO8 OPSAHUSMOS;
SMANAMU IMOPUOHATILHO20 PA3GUMUS, 2CHOMUNOM U (DEeHOMUNOM, (eHomunom u_paxmopamu cpeosl
obumanusi;

9) VYMEHUE BbLAGIANMb OMIUYUMETbHbIE NPUSHAKU HCUBLIX CUCIEM, 8 MOM YUCIe PACMERU,
AHCUBOMHBIX U YEIOBEKA,

10) VYMEHUE UCNOIb306AMb COOMEEMCINEYIOWUE aAPSYMERMbl, ODUOIOSUYECKVIO
MEPMUHON02UIO U CUMBOIUKY O 00KA3AMENbCMBA POOCMEA OP2AHUIMOE PAZHLIX CUCIEMAMUYECKUX
epynn;

11) YMEHUe peulamsb Ouono2udecKue 3a0a4il, 8blaelamb NPUYUHHO-CIEOCHBECHHbIE C853U
MeAHCOY UCCAeOVeMbIMU_DUOTOSUYECKUMU NPOUECCaAMU_ U ASIECHUAMU, 0ellamb 6bl600bl U NPOSHO3bL HA
OCHOBAHUU NOJIVYEHHbIX DEe3YAbMaAmos,

12) YMEHHE peliaTh AJIeMEHTapHbIe OMOJOTHYECKHE 33a[]aul, COCTABIATh CXEMbI MEpeHoca
BELIECTB U SHEPTUU B dKOcHcTeMax (LENH MUTaHUsA);

13) YMEHHE BBIMOJIHATH Ta0OpPATOpHbIE U MPaKTHYeCKHe paboThl, COONI0IATh MpaBUiia MPU
pabote ¢ y4eOHBIM U J1a00paTOpHBIM 000pYyI0BaHUEM;

14) YMEHHE KPUTHYECKH OIIEHHBATh W MHTEPIPETUPOBATH MHPOPMAIUIO OUOIOTHYECKOTO
COJICpKaHUsl, BKJIIOYAIOINIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX UCTOYHUKOB (CMMU, Hay4HO-
MOMYJISIPHBIE MaTepHalibl); pacCMaTPUBaTh T00aIbHBIE IKOJIOTUYECKUE MPOOIEMbl COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOIIICHHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

15) YMEHHE CO3/1aBaThb COOCTBEHHBIE NHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas
OMOJIOTMYECKYI0 MH(DOpPMAIMIO U3 HECKOIBKUX HCTOYHHKOB, TPAMOTHO HCITOJIB30BATh ITOHSATHHHBIN
anmnapat OUOJIOTHH;

16) YMeHUe 8bl08USAINb 2UNOMESbL, NPOEEPAMb UX IKCHEPUMEHMATbHLIMU CPEOCHEaMU,
dopmynupys uensb ucciedosanus, AHAIUUPOSAMb NOAYYCHHbIE PEe3YIAbMambl U 0e1amb 6bl600bL;

17) YMeHUe Y4acmeosams 6 Y4ebHo-ucciedosamenbCekoll pabome no ouoio2ui, 3K0A02uu U
MeOuyuHe, nNPO8OOUMOU HA OA3e WKOJIbHBIX HAVYHbIX 00Uecms, U NYOAUYHO NPEeOCmABIAmMb NOAYVYEHHbLE
pe3VIbMAambl HA VYeHUYeCKUux KoHgdepenyusx;

18) VYMEHUe OUCHUBAMb SMUYECKUE ACNEeKMbl _COSPEMEHHbIX UCCAe008aHUll 68 0baacmu
ouon02UU U _MeOUYUHbL (KIOHUPOBAHUE, UCKYCCMBEHH0E ONI000MEoperUe, HANpasieHHoe UsMeHeHue
2CHOMA U CO30AHUE MPAHCSEHHBIX OP2AHUIMOE),

19) VYMeHUe  OCYWeCmsIsamb  OCO3HAHHBLL _ 8blOOp  OyOvwel  npogeccuonaibhou
oesamenbHocmu__ 8 _obracmu __Ouono2uu, MeOUuyUHnbl, OUOMEXHOA02UU, BEMEPUHAPUU, CEAbCKO20
XO3AUCMEA, NUUEEOU NPOMBIULICHHOCIU, VeIYOIAmb NO3HA6AMENAbHbIL UHmMepec, HANPAGIeHHbIU Ha
0CO3HAHHBLU 6b100P coomeemcmeayoulell npogdeccuu U nPoooaNceHue bUoI02UYecKk020 00pa306anUs 8
VUPEAHCOCHUAX CPeOHe20 NPohecCUonanbH020 U 8blCUIe20 0OPA308AHUAL.




COJAEPKAHUE YYEBHOI'O ITPEJIMETA «bHOJIOI'USD»

ba3oBblii ypoBeHb

Yriayo6/eHHblii ypOBEHb

10 xiaacc. 1 4 B Hegemio, Becero 34 4, u3
HUX 1 4 — pe3epBHOE Bpems

10 xiacc. 3 u B Hexea1o, Bcero 102 4, u3 Hux 1
Yy — pe3epBHOE BpeMsi

Tema 1. buoJsiorusi Kak HayKa
buonorus xak Hayka. CBsi3b OMOJIOTHHU C

OOIIECTBCHHBIMH,  TEXHHYECKHUMH U
JPYTUMH  €CTECTBEHHBIMH  HAyKaMH,
¢dunocodueit, ITHKON, OICTETUKOH ©

npaBoM. Posib 6uonoruu B popMupoOBaHUU
COBPEMECHHOHW HAay4YHOW KapTHHBI MHpa.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl TMO3HAHUS JKMBOW HPUPOJIBI
(HabmroieHre, SKCIEPUMEHT, OIHMCaHUE,

HU3MEpPEHHUE, Kiaccudukanus,
MOJEIIMPOBAHHUE, CTaTUCTHUYECKAas
00paboTKa TaHHBIX ).

JdemoHcTpaumMu:

Topmpemeur: Y. Jlapeun, I'. Menaens, H.
K Konwnos,

JIx. Yorcon u ®@. Kpuk.
Tabnuywvl u cxemvt: «MeTOABI TTO3HAHUS
YKUBOUW TIPUPOIBIY.

JlaGopaTtopHble W NpaKTHYeCKHe
padoThI:
Ilpakmuueckaa  paboma  Ne 1.

«Hcrionp30BaHKe pa3InYHbIX METOJOB IIPU
M3Y4EHUU OMOJIOTUYECKUX OOBEKTOB.

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHast ~ OMOJOTUSI —  KOMILIEKCHAsI
Hayka. Kpamxas ucmopus pazeumus Ouono2uu.
buonornueckue HaykM W U3y4aeMble MU
npobnemMbl.  DyHoamenmanbhvie, NPUKIAOHbLE
U NOUCKOBbLE HAVYHbIE UCCIe008AHUs 8 OUONO2UU.

3HaveHHe onojoruu B (hOPMHPOBAHUH
COBPEMEHHOW  €CTECTBEHHO-HAYYHOW KApPTHHBI
mupa. Ilpogheccuu, ceszannvie ¢ buoiocuell.
3nauenue buonocuu 8 NPAKMUYECKOU

0esamenbHOCmU__4eno8eKd: MeOuyuHe, CelbcKom
Xo3saucmee, NPOMbIUIEHHOCIU, OXPAHe NPUPOObL.

JdeMmoHcTpanmun
Hoptpersl:  Apucrorens, Teodpact, K.

Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. ['apsei, I
Mennens, B. U. Bepnanckuii, W. I1. [1aBnos, U.
N. Meunukos, H. U. BaBunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Ta0onouuber  wcxeMpl: «CBs3p  OHMOJOTHH
C ApyruMH HaykaMuy, «CucteMa OMoJIOTHYEeCKUX
HayK».

Tema 2. ZKuBble cucTemMbl 1 HX
OpraHu3anus

Kupble cucreMbl (OMOCHCTEMBI) Kak
npeaMer usydeHus Ouonorud. OTtiauuune

JKUBBIX CHCTEM OT HEOPraHWYECKOM
MIPUPOABL.

CaoiicTBa omocucremMm u 170:4
pazHooOpa3ue. YpPOBHH  OpTraHHU3aIUU
OMOCUCTEM: MOJIEKYJISPHBIM, KIIETOUHBIMH,
TKaHEeBHIH, OpraHu3MEHHBIM,

MOMYJISIUOHHO-BUAOBOM, 3KOCHUCTEMHBII
(OmoreoneHOTHYECKHUIT ), OMOCEPHBIH.
JdemoHcTpaumuu:
Tabnuyor  u  cxemvr:  «OCHOBHBIE
TIPU3HAKH )KU3HNY», Y POBHH OpPTraHU3aIuU

Tema 2. ’KuBble cucTeMbl U X H3y4YeHHE

KuBple cucTeMbl Kak MpeAMET HN3YYCHHS
oumosiornn. CBOMCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHYECKOT0 COCTaBa, JTUCKPETHOCTH
Y LEJIOCTHOCTh, CIIOKHOCTh W YHOPSIAOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTaHHU3aLINs,
CaMOBOCIIPOM3BEICHUE, pa3ApaKUMOCTb,
M3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YpoBHM  OpraHu3aluu  KUBBIX  CHUCTEM:
MOJIEKYJISIPHBIH, KJI€TOYHBIH, TKaHEBHIH,
OpTraHU3MEHHBIMN, MOMYJISIIUOHHO-BUA0BOI,
SKOCHUCTEMHBIN (OMOTeOIICHOTHYCCKHIA),
onocdepHbIi. [Tpomeccsr, MIPOUCXOIATITNE
B KUBBIX cucTemMax. (OCHOBHbIE MPU3HAKU
xuBoro. JKu3Hb Kak ¢opMa CyYIIECTBOBAHUS
Marepu. Hayku, u3ydaromiue >KUBBIE CHCTEMBI




YKUBOU MIPUPOJIBI».
Obopyoosanue:
JIHK.

MOACIIb MOJICKYJIbL

Ha Pa3HbIX YPOBHIX OpPTaHHU3AIUH.

Hzyyenue  orcusblx cucmenm. Memoodul
buonocuyeckou nayxu. Habnroodenue, usmepenue,
IKCNEPUMEHM, CUCTNEMAMUZAYUS, MEMAAHATU3.
Housmue o 3a8ucumoil U He3a8UCUMOU
nepemennou.  Ilnanuposanue  3KCnepumMenma.
Hocmanosxa u _nposepxa cunomes. Hynesas
zunomesa. Tonsmue 6b1OOPKU u eé
docmoeseprocmb. _Pazbpoc 6 buono2uueckux
oannvix. Ouenxa 00Cmo8epHOCIU_NOAYVYECHHBLX
pe3VIbmMamos. Ipuyunwi UCKACEHUS
pE3VILbMamos OKCNepUMEHmMA. Tonamue
CIMAMUCIMUYEecKo20 mecma.

Tabmuubl  u cxembl:  «OCHOBHBIE TMPU3HAKU
JKU3HNY, «bromornueckne cucteMel», «CBOMCTBA
JKUBOM Marepum», «YpOBHU OPraHU3ALMH KUBOU
npupoab», «CTpOCHHE JKMBOTHOM  KIIETKHY,
«Tkanu  KUBOTHBIX», «CHCTEMBI  OpraHoB
YeJIOBEYECKOro  opranusma», «buoreoieHosy,
«buocdepa», «MeToapl U3IyUEHHS ~ KUBOU
TIPUPOIIBDY.

Oo6opyropanue: 1abopaTopHoe 000pyI0BaHHE
JUIsT  TPOBEICHHS HAOMIONCHUM, W3MEPEHUH,
AKCIICPUMEHTOB.

JlabopaTropHble U NpakTHYeCKHe PadoThI

[IpakTuueckas paboTa
«cnonp30BaHne  pazUYHBIX METOJIOB  MpHU
W3YYEHUU KHUBBIX CHCTEM).

Tema 3. XUMHYECKHHA COCTAB U
CTPOEHHUE KJIETKHU

XUMHYeCKUI COCTaB KJICTKH.
XUMUYECKUE BJIEMEHTBHI: MakKpo-
JJIEMEHTBI, MUKpPOdJeMeHThl. Boma wu
MHHEpPaAJIbHBIE BELIECTBA.

@OyHKIMKM BOABl W MHUHEpAIbHBIX
BemiectB B kjierke.  [lomnmepkanue

OCMOTHYECKOTo OanaHca.

benku. CoctaB u cTpoeHue OEITKOB.
AMUHOKHUCIOTBI — MOHOMEPBI OENIKOB.
Hezamenumrie n 3aMCHHUMBIC
AMUHOKHCIIOTHI. AMUHOKHUCIOTHBIH
cocTaB. YPOBHHM CTPYKTYpbl OelKOBOH
MOJIeKY/bl  (TIepBUYHAS,  BTOpUYHAs,
TpEeTUYHAsT W YETBEPTHYHASI CTPYKTYpA).

Xumuueckue CBOMCTBA OEeJIKOB.
buonoruueckue GpyHKIMM OEIKOB.
DepMeHTHI — Ouosornyeckue
karaau3atopel. Ctpoenue  ¢depmeHTa:
aKTUBHBIN LIEHTP, cyOctparHas
CHEeMU(PUIHOCTD. Kodepmenrsl.

Tema 3. buojaorusi KJieTKu
KneTtka — cTpykTypHO-(pyHKIIMOHAJIbHAS
eIMHHUILIA )KUBOT0. Hcmopus omxpblmust Kiemku.
Pabomur P. I'yka, A. Jleseneyxka. Knemounas
meopusa (T. Illeann, M. Illnenden, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOM
TEOpHH.

Memoout MOJICKYASAPHOU U KACMOYHOU
buonocuu:  MUKpPOCKONuUs, __Xxpomamozpagus,
olekmpoopes,  Memoo  Me4EeHblX __amoMoe,
ougepenyuanvroe yenmpugyeuposanue,
KYIbIMUGUPOBAHUE KJIeMOK. Usyuenue
duxcuposannvix KIIEMOK. OnexkmponHas
mukpockonusi.  Kongoxanvnas — mMukpockonusi.
Bumanvnoe (npusicusuennoe) uzyyenue Kiemox.

JdemoncTpanuu

Hoptpertst: P. I'yk, A. JIeBenryk, T. [lIBann, M.
IIneiinen,
P. Bupxos, K. M. bap.

Tabauiel u cxeMbl: «CBETOBOM MHUKPOCKOID,

«DNEeKTPOHHBII MHKPOCKOID», «Hcropus
pa3BUTHS METOJIOB MUKPOCKOITU.
O6opyioBaHue: CBETOBOM MHUKPOCKOTT;




Butamunbel. Otnwuust  ¢GepMEeHTOB  OT
HEOPraHUYECKUX KaTalnu3aTOpPOB.
VYraeBoabl: MoOHOcaxapuibl (TJIOKO3a,

pubo3a W Je30KcHpub03a), IUCAXAPHUIBI
(caxapo3a, JlaKTO3a) M MOJHMCAXapHIIBI
(kpaxma, [JIUKOTEH, LEJUTI0JI034).
buonornueckue GpyHKIMU YriIeBOJIOB.

Jlunu el TPUTITALEPUIBI,
dhochomumuapl, crepousl. ['uapodunisHo-
runpodoOHbIe CBOMCTBa. buonormueckue
byHKIIUN JIUIHIOB. CpaBuenue
YIJICBOJIOB, OCIKOB W JIMMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennossie kucnotsl: JJHK u PHK.

Hykneotusl — MOHOMEpBI HYKJIEHHOBBIX
kucinot. Crpoenne u ¢ynkuuun JIHK.
Crpoenne u ¢ynxmun PHK. Buasr PHK.
AT®: ctpoeHre 1 QYHKITIH.
[Mutonorus — Hayka O KIJETKe.
Kiterounas Teopus IpumMep
B3aUMOJICHCTBHS HJIeH U (PaKTOB B HAYUHOM
MO3HAaHUH. MeTO/IbI N3yYeHHUS KIICTKH.

KrneTka kak 1eiaocTHas )KUBasi CUCTEMA.
OOmue mnpu3HaKu KIETOK: 3aMKHYTas
HapyxHas MmemOpana, monekynbl JJHK kak
TCHEeTHYECKUH armapar, CUCTeMa CHHTe3a
Oenka.

Tumbl  KJIETOK: dJyKapUOTHYECKas W
MIPOKAapUOTHYECKAs]. OcobenHoctu
CTPOCHHUSI TPOKAPUOTUYECKOH  KIIETKH.
Knerounas crenka Oaxrepuil. CtpoeHue
JyKapuoTHUecKo  kieTKku. (OCHOBHBIE
OTJIMYUSL PACTUTENbHOM, KUBOTHOM U
IrpuOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK —
KJIETOYHAsE CTEHKA, TJHMKOKAIUKC, WX
¢ynkuuu. [Inazmarnyeckass memOpana, eé
cBoiictBa M ¢yHkuuu. llutonnasma u eé

OpraHOU/IbI. OnHoMeMOpaHHBIE
opranouasl  kierku: OIIC, anmapar
lNonpmxu, nmu3ocomsel. [lonyaBTOHOMHBIE
OpraHOMIbI KJIETKH: MUTOXOHJIPHH,
IUTACTHIBI. [Ipoucxoxaenue
MHUTOXOHJIPUHM U TUIacTU. Buael miactus.
HemeMmOpaHnHbie  OpraHouAbl  KIIETKHU:
pruOOCOMBEI, KJICTOYHBIA  IICHTP,
LEHTPHUOJIH, PECHUYKH, KTYTUKH.
OyHKIIUA OpraHOMJIOB KJIETKU.
Bxrouenus.

Snpo — perynsTOpHBIM LEHTP KIETKH.

MUKpOIIpenaparbl  pacTUTEIbHBIX, KHUBOTHBIX
U OaKkTepHUaIbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YeCKHe PadoThI

[Ipaktuueckas pabora «3yueHue
METO/IOB KJIETOUYHOM Onosoruu (Xpomarorpadus,
anekTpodopes, muddepeHnaIbLHOe
nentpudyrupoanue, [TLP)».

XHMHYECKAs] OPraHU3AIUs KIETKH
XUMHUYECKU COCTaB KJIETKU. Makpo-, MUKpPO-
U yJIbTPaMUKPOIEMEHTHL. Bona u e€ ponb kak
pacTBOPUTEIIS, peareHTa, yuacTHue
B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPET YJISLINH.
MunepanbHbIe BellecTBa KIETKH, UX
Ouonoruyueckas poib. Poib kamuonos u anuonos
8 Klemke.
Oprannyueckue BeniecTBa KIETKH.
buonornuyeckue nonumepsl. benku.
AMUHOKHCIIOTHBIN cocTaB 0eKkoB. CTPYKTYpBI
OenkoBoit MOJIeKyIbl. [lepBuyHas cTpykTypa
Oenka, menTuaHas CBsA3b. BropuuHas, TpeTHyHas,
YeTBEPTUYHAS CTPYKTYpHL. JleHaryparusi.
CsoiicTBa 6enkoB. Kraccuguxayus 6enxos.
buonoruueckue pyHkuuu 6enkoB. [lpuonsi.
YrneBoabl. MoHOCaxapu/Ibl, AUCAXAPUIBI,
oJiurocaxapujipl U noiaucaxapuapl. OOmuii rnian
CTpOECHUS U PU3UKO-XUMUYECKHE CBONCTBA
yrieBoaoB. buonorunueckue GpyHKIHM
YIJIEBOJIOB.
Jlunuaer. I'mapodunbHO-rTUAPOPOOHBIE
cBoiictBa. Knaccudukanus munmaos.
Tpurnuuepuasl, pochonunuasl, BOCKH,
cTepoubl. buonorudeckue GpyHKIUN TUTHIOB.
Obwue ceoticmea buon02u4ecKUx Memopan —
meKy4ecmy, cHOCOOHOCHb K CAMO3AMbIKAHUIO,
HOJYHNPOHUUAEMOCTb.
Hyxnennossie kucnotsl. JJHK n PHK. Ctpoenue
HYKJIEMHOBBIX KUCIO0T. Hykieoruael. [IpuHnmmn
KoMIuieMeHTapHocTu. [IpaBuno Yapradda.
Crpykrypa JJHK — nBoitHas ciupains.
MecToHaxoxaeHue u ouonornueckue GyHKIUU
JHK. Buasl PHK. ®yukunn PHK B knetke.
Crpoenne monekynsl AT®. Maxkpospeuueckue
ceasu e monexyne ATD. buonocuueckue pynxyuu
AT®D. Boccmarnosnennbie nepeHoCcHuKuy, ux
dyHxkuuu 6 knemxe. /[pyesue
HyKneozuompugocgamol (HTD).
Cexsenuposanue JIHK. Memoovl cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.
CmpykmypHnas buono2us: ouoxumuyecKue
u buogusuyeckue ucciedosanus cocmasa
U NPOCMPAHCMBEHHOU CIPYKIMYDbL OUOMONEKY L.




Crpoenue snpa:
sJepHas 000I104Ka, KapHoIula3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BELIECTB B KIIETKE.

JdemoHcTpaumMu:

llopmpemuwr: A. Jlesenryk, P. I'yk, T.
[lIBann, M. Illneitnen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. VYwuikunc, P.
®pankiug, K. M. bap.

Luazpammeor: «Pacnpenenenue
XUMHUYECKUX DBJEMEHTOB B  HEXHBOM
npupoae», «PacnpeneneHne XUMHUYECKUX
3JIEMEHTOB B )KMBOU IIPUPOAEH.

Tabauywr u cxemwvr: «llepuognueckas
Tabiuia  XUMHYECKUX  DIEMEHTOBY,
«CtpoeHue MoJIeKyJIbl BoAb», «bruocunTes
oenka», «CTpoeHHE MOJEKYJbl Oelkay,
«Ctpoenue ¢epmenTa», «HykienHoBbIe
kucnotel. JIHK», «CtpoeHune MoiieKyibl
AT®», «CtpoeHue 3yKapuOTHYECKOMN
KJIEeTKW», «CTpOeHHE )KMBOTHOM KIIETKN»,
«CTpoeHHE  PACTUTEIIBHOW  KIIETKWY,
«CTpoeHHe NPOKAPUOTUUYECKOU KIETKH,
«CTpoeHue sapa KIETKH», «YTIEBOAbI»,
«JInuaeD.

Obopydosanue: CBETOBOW MHUKPOCKOTI,

obopynoBaHue TUIS MIPOBEICHUS
HaOJIIOIEHUH, W3MEPEHUM,
9KCIIEPUMEHTOB; MHUKpOTMpernaparbl
PaCTHTENBHBIX, KUBOTHBIX u
OaKTepUaTbHBIX KIJIETOK.

JlabopaTopHble M  NpPaKTHYeCKHe
paboThI:

Jlabopamopnas ~ paboma  Ne .

«3yueHne KaTaJIUTUYECKOM AaKTUBHOCTU
(dbepMeHTOB (Ha MpHUMEpe aMuiIa3bl WU
KaTasiasbl)».

Jlabopamopnas ~ paboma  Ne 2.
«M3yueHne CTpOECHHUSI KIETOK PacCTEHUI,
KHUBOTHBIX M OAaKTEpUH O] MUKPOCKOIIOM
Ha TOTOBBIX MHKpOIIpenapaTax M HX
OIIMCAHUEY.

Mooenuposanue cmpykmypol U QyHKYUil
buomonexkya u ux komniexcos. Kounvromepmuiii
OUBAUH U OP2AHUYECKUU CUHMES OUOMONEKYVL U UX
HenpupoOHbIX aHAI0208.

JdemoHcTpannu

Ioprpetst: JI. ITomunr, Ix. Yorcon, @. Kpuk,
M. VYunkunc, P. ®panknun, @. Canrep, C.
IIpy3unep.

[uarpammel: «PacrpeaeneHne XuMHIeCKIX
AJIEMEHTOB B HEXXUBOHU IIPUPOACH,
«Pacnpenenenne XUMUYECKUX JIIEMEHTOB

B KUBOU IIPUPOLIEN.

Tabnuiet u cxemer: «Ilepuoandeckas Tabauia
XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIBI», «BemiecTBa B cocTaBe
opranu3MoBy, «CTpoeHHe MOJICKYJIBI OenKay,
«CTpyKTYypHI 0€IKOBOI MOJIEKYIbl», «CTpoeHue
MOJIEKYJT yTIeBOI0BY», «CTPOCHHUE MOJICKYII
TunuaoBy, «HyKIEMHOBBIE KHCIIOTBIY,
«Ctpoenue Monekynsl ATOx.

O0opyoBaHue: XUMUYECKast 1ocy1a u
o0opyznoBaHue.

Jlabopamopnvle u npakmuueckue padomol.;

1. Jlabopamopnas paboma
«Obuapyorcerue beiKos ¢ NOMOUbIO
KAYeCmeeHHbIX PeaKyuiny.

2. labopamopnas paboma
«Uccnedosanue HyKieunosvix KUCiom,
BbIOCNICHHbIX U3 KIEMOK PASIUYHBIX

OpcaArHU3IMOB).

Crtpoenue n GyHKIUN KJIETKHU

Turnbr KJIETOK: 3YKapUOTHYECKAS
Y IPOKapUOTHUYECKASL. CtpykTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue MPOKAPUOTUYECKON KJIETKH.
Knemounas cmenxa 6axmepuii u__apxeu.
OcobenHocmu _cmpoenus. 2emepompopHou  u
aemompo@Hol _ NPOKAPUOMUYECKUX _ KILEeMOK.
Mecmo u ponv npokapuom 6 OUOYeHo3ax.

Crpoenue 1 QYHKLIMOHUPOBaHNE
JSyKapuoTHUeckod  KieTku.  [lma3zmartmueckas
MeMOpaHa (mmazmanemMma). Crtpykrypa

Tu1a3MaTu4eckoi MeMOpaHbl. TpaHCHOPT BEIIECTB
yepe3 IJIa3MAaTUYECKyl0 MeMOpaHy: MacCUBHBIN
(muddysust, obneruénnas muddys3us), akTUBHBINA
(MepBUYHBIN ¥ BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).
Ilonynponuyaemocmov ____membpanbvl. ____Paboma
HAMPUKAIueg8020 Hacoca. OHOoYumo3:
nuHoyumo3, gazoyumos. Ixzoyumos. Knemounas
cmenka. __Cmpykmypa __u )yHKYyuU _K1emoyHou




CINEHKU pacmenull, 2pubos.

IMuTornmazma. LHumo3sons. Humockenem.
Heuorcenue yumonaasmol. OpraHOWIBI KIETKH.
OnHomeMOpaHHBIE OpraHoubl KJIETKHU:
sHpomazmatudeckas cerb (OIIC), ammapar
[onbaKu, TU30COMBI, UX CTPOCHUE U (DYHKITUH.
Bzaumocesnse  oonomemOpannvix  opeanoudos
xknemxu. Cmpoenue 2pauyisipHoco pemuKyiyma.
Mexanu3M HanpasaeHus 6eakoB B DIIC. Cunmes
pacmeopumvlx __benkos. Cunmes  KIemOYHbIX
Memopan. I naokuu (azcpanyasapubwiii)
asndonaasmamuyeckuti pemuxyiym. Cekpemopuast
dynxyua _annapama 1onvoorcu. Moaubukarus
OcaxoB B ammapare  [onpjku.  CopTUpoBKa
OoenkoB B anmapare  ['oapmku.  TpaHcmopt
BEIIECTB B KJIETKE. Bakyoiaum pacTUTENbHBIX
knetok. Knemounwiii cox. Typeop.

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKH:
MUTOXOHJIPUH, TUIACTUIBL. [Ipoucxoorcoenue
Mmumoxonopuii u naacmuo. Cumbuocenes
(K. C. Mepeorckosckuii, JI. Mapeyauc). Ctpoenue
1 QYHKIIMY MUTOXOHAPUHN U TIACTHI.
Ilepsuunvie, smopuunbvle U CILOHCHbIE NAACHUObL
homocunmesupyrowux yKapuom.
XJTOpOIIaCThl, XPOMOILIACTHI, JICUKOTLIACTHI
BBICIIMX PACTECHUH.

Hemem0OpanHnbie opranouipl kietku CTpoeHue
U GYHKIIMM HEMEMOPAaHHBIX OPTraHOUIOB KIIETKH.
Pubocomel. IIpoMexyTouHble GUIAMEHTEL.
Muxpoduramenmol. AKTHHOBBIE
MUKPOGUIAMEHTEL. Mbluieunvie Kiemku.
AKTHHOBBIE KOMIIOHEHTEI HEMBIIIEYHBIX KIETOK.
Muxpompybouku. Knemounulil yenmp.

Cmpoenue u 0eudicenue HceymuKos U pecHu4ex.
Muxpompybouku yumonaazmul. Llenmpuos.
benku, accolMupoBaHHBIE C
MHUKpO(QHIaMEHTaAMU U MUKPOTPYOOUYKAMH.
MoTopHBIE OEIKH.

Snpo. O6oouka snpa, XPOMATHH,
KapuoIia3Mma, STIPBIIIKH, ux CTpPOEHHUE
U QyHKIUU. AHOepubiii  6enKogwull  MAmpuKc.
Ilpocmpancmeennoe pacnonoxcerue Xpomocom
6 unmeppazrom sA0pe. OyXpOMaTUH
W TeTCPOXPOMATUH.  beaxu  xpomamuna _ —
cucmonsl.  JIMHaMuKa  aiepHOd  000J0YKH
B MHUTO3€. S ACpHEIA TpaHCIOPT.

Knerounsie  BkmtoueHusi.  CpaBHUTENbHAs

XapaKTepUCTHKA KJIIETOK 9yKapuoT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).
JdemoncTpanuu

Hoptpere: K. C. MepexkoBckuii, JI.




Maprynuc.

Tabauier Y CXEMBI: «CtpoeHue
9YKapHOTHYECKOM KJICTKH, «CtpoeHue

JKUBOTHOU KJeTKN», «CTpOeHHE pacTUTENIbHON
KIeTKH», «CTpOCHHE MHUTOXOHAPUMY, <«SIapow,
«CTpoeHue MPOKAPUOTHUECKOU KIICTKUY.

OO0opyioBanue: CBETOBOM MHKPOCKOIT;
MHUKpOIIpenaparbl  PacTUTENIbHBIX, >KUBOTHBIX
KJIIETOK,  MHKpOIpernapaTbl  OaKTepHAIbHBIX
KJICTOK.

JlaGopaTopHble U NpaKTH4YeCKHe PadOThI

1. JJaGopaTtopuas pabora «/3yuenue
CTPOCHHUSI KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

2. [lpakxmuueckasn paboma «H3yuenue
CB0UCE KIEMOYHOU MEMOPAHDLY.

3. Jlabopamopuas
«Uccnedosanue  niazmonusa
8 DACIUMENbHbIX KIEMKAXY.

4. llpaxmuueckas paboma «M3yuenue
08UIICEHUS YUMONIIAZMbL 8 DACIUMEIbHBLY
KIemKaxy.

paboma
U 0eniasmoausd

Tema 4. ' KuzneneaTeJLHOCTh KJIETKHA

OO0OMeH BelleCTB, UM META00JIU3M.
Accumusiiys (TUIaCTHYECKU 0OMeH) 1
JTUCCUMIIIALIUS (SHEPTeTUIECKH OOMEH)
JIB€ CTOPOHBI €JUHOTO IIpoliecca
MeTabonau3ma. Poib 3aKOHOB COXpaHEeHHUs
BEIIECTB M SHEPIMH B TOHUMaHUU
MeTabonu3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBINA U
rerepoTpodHbIid. Pons ¢pepMeHTOB B
0oOMEHE BEIIECTB M MPEeBPAIEHUHN SHEPTHH
B KJIETKE.

®dortocunTte3. CBeToBas U TEMHOBas (pa3bl
dbotocunTesa. Peakiuum porocunTesa.
O¢ddexTuBHOCTH poTOCHHTE3A. 3HAUCHUE
(doTocuHTe3a A5 )KU3HU Ha 3emIle.
Bnusinue ycnoBuii cpenibl Ha OTOCHHTES
Y CITOCOOBI TIOBBIIIIEHUS €TI0
MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHN

XemocuHTe3. XeMOCHUHTE3UPYIOIINE
OakTepuu. 3HaYCHHE XEMOCHUHTE3a AJIs
SKA3HU Ha 3eMIIE.

DHepreTuveckuii 0OMeH B KIIETKE.
Pacmierienne BemiecTs,

OO0OMeH BelecTB M NIpeBpallleHHe JHEPTUH

B KJIeTKe
AccuMmwisiiMsL M JUCCUMWIALMS —  JIBE
CTOpOHBI MeTaboau3Ma. Tunbsl 0OMEHa BELIECTB:

aBTOTpOGHBIH U reTepoTpodHbId.  YyacTue
KHCII0pOJia B OOMEHHBIX Ipoueccax.
DHepreTudecKkoe obecrieueHue KJIETKH:
npeBpamieHie AT® B 0oOMEHHBIX IpolEeccax.
depMEHTAaTUBHBIN Xapakrep peakuuii
KJIETOYHOro Merabonusma. DepMeHTh, UuX
CTpOEHHE, CBOWCTBA W MEXAHU3M JECHUCTBUS.

Kodepmentsl.  Otianuuss  ¢GepMeHTOB  OT
HEOPraHMYECKUX KaTaJln3aTOPOB. benxu-
AKTUBATOPbI U OENKU-UHTUOUTOPBI. 3aBUCUMOCTD
CKOpOCTH  ()epPMEHTATUBHBIX  peakuuid  OT
pa3InyYHbIX (PaKTOPOB.

IlepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB
B KlieTke.  DPOTOCUHTE3.  AHOKCUSeHHbIU U
OKCU2eHHblll ___¢pomocunmes __y __ bakmepui.
Cseemocoduparowue _nuemenmovl U __NUMeHNnbl
peakyuonrHoz2o yenmpa. Pollb XJIOpOIIAacTOB B
nporecce ¢orocuHTe3a. CBeToBas W TEMHOBas
dazpl.  Pomoodvixanue, Cs., C4 u CAM-munsoi
gdomocunmesa. TlpogyKTUBHOCTH (OTOCHHTE3A.
BnusiHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTH
dorocunTe3a. 3HaueHue (HOTOCUHTESA.

XemocuHrte3.  PasHooOpasue  opraHu3MoB-
XEMOCHHTETHKOB! HUTPUDUIHPYIOTITHIE
OakTepuM, >KeJle300aKTepuH, CepoOaKTepHH,
BOJIOPOJIHBIE OaKkTepuy. 3HAUEHNE XEMOCHHTE3a.
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BBIJICTICHUE U aKKyMYJIUPOBAHUE dYHEPTUU
B KJIETKE. DTaIlbl

JHEpreTHIecKoro ooMena. I'nmukomnus.
Bbpoxenue u ero Bunbl. Kucnopoanoe
OKUCJICHUE, W KJIETOYHOE JIbIXaHHUE.
OxucnurensHoe pochopunupoBaHue.

O PeKTUBHOCTD IHEPTETHIECKOTO
oOMeHa.

Peaxiuu MaTpu4yHOro CHHTE3A.
I'enernueckas nadopmanms u JTHK.
Peanu3anus reneruueckoi nHGopMalyu B
KJIETKE. | 'eHeTHueCcKuil KOJ U €ero CBOMCTBA.
TpaHcKpuIysa — MaTPUYHBIN CUHTE3
PHK. Tpancnsius — GuocuHTe3 Oernka.
Oransl TpaHcsiiun. Koauposanue
aAMHHOKHCIIOT. POtk pubocoM B OMOCHHTE3E
Oenka.

Hexknerounsie hopMbI 3KMU3HH — BUPYCHI.
Uctopus otkpertus Bupycos (.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS U
YKU3HEHHBIA LIUKJI BUPYCOB.
bakrepuodaru. bonesnu pacteHui,
YKUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE
BUpycaMu. Bupyc ummyHo-nedunnra
yenoseka (BUY) — Bo3Oyaurtens
CIINda. OGpaTHast TpaHCKPHUIILHA,
peBeprasa u unTerpasa. [lpopunaktuka
pacrpocTpaHeHUsI BAPYCHBIX
3a00JIeBaHUH.

JleMoHCTpanuu:

IToprpetsr: H. K. Konsnos, 1. U.
NBanosckuii, K. A. Tumupsizes.

Tabnuuel 1 cxeMbl: « TUIBI TUTAHUSY,
«Metabomm3my», «MUTOXOHIPHUS»,
«DHepreTuyecKkuii oOMen,
«Xnopormaact», «®oTocuHTE3,
«Ctpoenue JHK», «Ctpoenue u
(byHKIMOHUpOBaHUE reHa», «CUHTE3
6enkay, «['eneTnueckuit Koy, «Bupycs»,
«bakrepuodarn», «Ctpoenue u
YKU3HEHHBIN LIUKII BUpyca

CIINda, 6akTepuodaray, «Permnukanus
JTHK».

AHa’poOHBIE OpraHu3Mbl. Buasl OpoxeHUsI.
IIpooykmul __Opoorcenuss  u ux _ UCnOIb308aHUE
yen06ekom. Anaspobnvie MUKpoop2anusmvbl Kax
0ObeKmbl buomexnoio2uU u 6030youmenu
bonesnell.

AdpobHBIE OpTaHU3MBlI. Oransl
SHEPreTHYECKOro oOMeHa. I[loAroTOBHTEIBHBIN
JTall. I'ukonns — OECKHCIIOPOAHOE
pacIIeIICHHE TIIFOKO3BI.

buonornyeckoe OKHCIEHHME, WM KJIETOYHOE

JbIXaHHC. Pons MI/ITOXOH,Z[prI B IIponeccax
OMOJIOTHYECKOrO OKHMCJICHUA. LI, uxKjiudeckue

peakyuu. Oxucrumenvroe _@ocghopunuposanue.
OHeprusg MEMOpaHHOIO T'DaJUCHTAa IPOTOHOB.
Cunmes AT®: pabota npoToHHONH ATPD-CcHHTA3EL.
Ilpeumywecmea __aspobroco  nymu ___ obmena
gewecme _neped _anadspoduvim. Ipgdexmusrnocmo
OHep2emuyeckKko20 0o Mena.

JdemMoHcTpanuu

Lloptpeter: JIx. [Ipuctau, K. A. Tumupszes, C.
H. Bunorpanckuii, B. A. DOwuremsrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabauiiet U CXEMBI: «DOTOCHUHTE3Y,
«JHepreTnueckuii 0OMeH», «brnocuHTe3 OenKay,
«Crtpoenne hepmMeHTa», «XEMOCHHTE3.

O0opyaoBaHue: CBETOBOM MHKPOCKOIT;
000pyI0BaHKE ISl TIPUTOTOBJICHHUS! TTOCTOSIHHBIX
1 BPEMEHHBIX MUKPOIIPEIIapaToB.

Jlabopamopuovie u npakmuueckue padontvl

1. Jlabopamoprnasa paboma «Uzyuenue
KAmaiumuyeckol_axmueHocmiu_gepmenmos (Ha
npumMepe amunasbl Uil KAmaidsol)y.

2. labopamopunas paboma «H3yuenue

hepmenmamueno2o __pacujeniienus _ nepokcuod
6000p00a 6 PACMUMENbHbIX U JHCUBOMHBIX
KIIeMKAX).

3. labopamopuas paboma
«Cpasnenue npoyeccos cdomocunmesa
U XeMOCUHME3a).

4, Jlabopamopnas paboma

«CpasHnenue npoueccos bpoxceHus U ObIXaHUsLy.

Hacaencrsennas HH(popMaLUs
U peajim3anus eé B KJIeTKe
Peakuuu wmaTtpuuyHoro cuHresa. IlpumHnun

KOMIUIEMEHTAPHOCTH B PEAKLUAX MAaTPUYHOTO
CUHTE3a. Peanuzanus HaCJIEACTBEHHON
uHpopmanuu. ['eHeTnueckuit KoJi, ero CBONWCTBA.
Tpanckpunuus — Marpuunblii  cuHre3 PHK.
[TpuHIMIBI TPAHCKPHIILINHN:
KOMIUIEMEHTapPHOCTD, aHTUIIAPAJIIENBHOCTD,
acuMMeTpuyHOoCTh. (Co3peBaHHe  MAaTPUYHBIX




Obopydosanue: MOJIEIH-ANTUTHKAITTT

«Y nBoenue JIHK u Tpanckpunumsy,
«buocunTes 6enkay, «CTpOCHHE KIETKNY,
Mojenb cTpykTypsl JJHK.

PHK B DYKapUOTHYCCKOM KJIETKE.
Hekoaupyromue PHK.

Tpancasuus U eé JTAIlbI. VYyacrtue
tpancnoptabix PHK B OmocunTteze  Oenka.
Yenosus _buocunmesa  6eaxa. KomupoBaHue
aMUHOKHUCIOT. Pons pubocoM B OMOcHHTE3E
Oenka.

CoBpeMEHHBIC MPEACTABICHHUSI O CTPOCHHMH
CE€HOB.  Opeanuzauus _ 2eHoOMAa __y NPOKAPUoOm

u sykapuom. Pecyviayus axmueHocmu _ 2eHos
y npokapuom. I unomesa onepona (D. XKakob, XK.

Marno). MoJiekyJIsipHbIE MEXAHU3MBI DKCIIPECCUH
CE€HOB V 3YKapuoT. PoJIb XpoMaTHHA B PETYIALUN
paboOThI TEHOB. Pecyrsyus 0OMEHHbIX npoyeccos
6 knemxe. Knemounwlil 2omeocmas.

Bupycel —  HeksieTodHble  (OPMBI  JKHU3HHU
u obnuratHele mapa3uthl. CTpOEHHE MPOCTHIX
U CIIOKHBIX BHPYCOB, PETPOBHPYCOB,
O0akrepuodaroB.  Kuzmennvii  yuxn  JIHK-
cooepaicawux ___ supycos,  PHK-coodeparcawiux
8UPYCO8, bakmepuogazos. Obpamnas

MPAHCKPUNYUSL, pegepmasd, unmezpasa.

BupycHbie 3a00eBaHUS Y€TIOBEKA, )KUBOTHBIX,
pacrenuii. CIINJ, COVID-19, comuansHbie
¥ MEIUIMHCKHE MTPOOJICMEI.

buoungopmamura: umwmecpayus u ananusz
bonvwux maccueos («bigdata») cmpykmyprvix
buonoeuveckux  OaumHvlx.  Hamomexnonozuu
6 buonocuu  u meouyure. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 00cmasKu 1eKapcms.

JdemMoHcTpauuu

Hoptpetsl: H. K. Konbuos, J[. . UBaHOBCKUi.

Tabmuiel  w cxembl: «buocuaTe3 Oenkay,
«"eHeTnyeckuii KOII», «Bupycoi»,
«baxTepruodaru».

JlabopaTopHbIe U NIpaKTHYeCKue padoThl
[Ipaktuueckas pabora  «Co3naHue
MOJIENIN BUPYCA».

Tema 5. PazmHoskenue n
UHAMBUIYAJIbHOE Pa3BUTHE
OpPraHu3MoOB

KeTouyHbIid MUK, MM KU3HCHHBIN [UKIT
knetkn. MHTEepdaza u mutos. [Iporeccsr,
npoTekaromue B uHTepdasze. Perumkanys
— peakuust marpuuHoro cuHreza JIHK.
CrpoeHne  XpoMOCOM.  XPOMOCOMHBIN
Habop KapuoTun. JlumiougHeii u
TaIlUIONIHBIA ~ XPOMOCOMHBIE  HaOOpHI.
XpoMmatuael. Lluronoruyeckue  OCHOBBI

7KM3HEHHBIN HMKJI KIEeTKH

Kiterounslii UK, €ro MEepUoOabl U PETYIISILUA.
Wutepdaza u Muto3. OCOOEHHOCTH MPOILIECCOB,
nporekaromux B uHTepdase. [lonroroska kierku

K JICJICHUIO. IIpecunreTnyeckui
(TOCTMUTOTHUYECKHUIT), CUHTETUYECKHUN
Y TIOCTCUHTETUYECKHUN (MTPeMUTOTUYECKHIA)

MepuoIbl UHTEP(a3HI.

Mampuunvii cunmes  JTHK — penauxayus.
Ipunyunoi peniuKayuy JIHK:
KOMNAEMEHMAPHOCHb, NOJNYKOHCEPSAMUBHBLLL
cunmes, __anmunapaineaviocms.  Mexanusm




Pa3MHOXKECHUS 51 WHIUBUIYAJIEHOTO
Pa3BUTHUSI OPraHU3MOB.
Henenne knetku — wMuTO3. CTramum

muro3a. Ilpomeccsl, mnpoucxonsimue Ha
pasHbIX CTagusIX MuTOo3a. buonornueckuit
CMBICII MUTO3a.

[TporpamMupyemasi rubenb KIETKH —
aromnTo3.

@®opMbl  pa3MHOXKEHHSI  OPraHHU3MOB:
Oecriosioe ¥ TosoBoe. Buubl Oecmonoro
Pa3MHOKCHUS: JIeTICHNE HAJIBOE,
IIOYKOBAHUEC
OJTHO- u MHOTOKJICTOYHBIX,
criopooOpasoBaHue, BEreTaTUBHOE
pa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAYCHUE
JUISL CEJIeKIUU.

[TonoBoe pa3MHOKEHHUE, Er0 OTINYUSA OT
Oecrooro.

Meiio3. Craguu wmeno3za. Ilpomecchl,
MPOUCXOAAUIME HA CTaAuAX MeHnosa.
[loBenenue  xpomocoMm B  MeHoO3e.

Kpoccunrosep. buonorndeckuii cMbICH U
3HaYeHHUE Melo3a.

['amerorenes — mporecc 00pa3oBaHUS
TIOJIOBBIX KJIETOK Yy JKUBOTHBIX. [lonoBbie
JKEJIe3bl:  CEeMEHHUKM W SIMYHUKH.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK
— TaMeT (crepMaTo30u/l, SHUIEKIIeTKa) —
criepMaTorese3 u ooreHe3. OcoOEeHHOCTH
CTPOEHUS ANULEKIETOK U CIIEPMaTO30U/IOB.
OmtonorBopenue. [lapreHorenes.

NunuBunyansHOE pa3BuTHE
(oHTOreHe3). DMOpHOHABHOE pa3BUTHE
(amOpuorenes3). Jrarnbl 3MOPHUOHATHLHOTO
pa3BUTUSL Y TIO3BOHOYHBIX IKUBOTHBIX:
npoOJyieHue, TacTpYJsus, OpraHOreHEs.
[ToctomMOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUA: NPSMOE,
HemnpsiMoe (JTUYMHOYHOE). BiusiHue cpenbl

Ha pa3BUTHE OPraHu3MOB; (aKTOpHI,
CIOCOOHBIE  BBI3BIBATH  BPOXKJIEHHBIE
YPOACTBA.

Poct u pasButue pacrenuii. OHTOreHe3
LBETKOBOTO PACTEHMS: CTPOCHUE CEMEHHU,
CTaJuH Pa3BUTHUA.

JdemoHcTpaumnu:

Tabauyw u cxemvl: «Dopmwi
DA3MHONCEHUST  OpeanHu3mMosy, «/[eotinoe
onio0omeopenue y YBEMKOBLIX
pacmeHuy, «Becemamusnoe

penauxauyuu  JTHK.  Xpomocomwi. Cmpoernue
XPOMOCOM. Tenomepol U menomepasa.
Xpomocomuwviil  Habop Kiemku — KAPUOMUN.

Junnouduvlii_ u 2anioudHblil HAOOPbL XPOMOCOM.
Tomonocuunvie XDOMOCOMBDL. Ilonosobie
XPOMOCOMBL.

Henenue kimeTkn — wmuro3. CTaguy MHTO3a
U MIPOUCXOMSIINE B HUX  MpolecChl.  lunbvi
MUmo3sa. Kapuokunes U YUMOKUHES.
buonorundyeckoe 3HaueHUE MUTO3A.

Perynsmuss MUTOTHYECKOTO IHKJIA KJICTKH.
[Iporpammupyemas KJIETOYHAas rubenap —
arormnTos3.

Knemounoe si0po, xpomocomwi,
dynkyuonanvrasn cenomuxa. MexaHu3Mbl
npoaudepannu, 1uddHepeHINPOBKH, CTAPEHUS
u ruoenu kieTok. «ludpoBas KaeTKay —
ononH(popMaTUYECKUE MOJIEIN
(O YHKIIMOHUPOBAHMUS KIIETKH.

JdeMmoHcTpanmun
Tabnunel ¥ cxeMbl: <«OKH3HEHHBIH LMK
KIETKH», «Muto3», «CTpoeHHEe XpOMOCOMY,

«Pemmukanus JJHK».

O0opyaoBaHue: CBETOBOU MHUKPOCKOTT;
MUKporpenaparbl: «MuUTo3 B KJIETKaxX KOpeIka
JTyKay.

JlabopaTropHble U NpakTHYecKHe PadoThI

1. labopatopuas pabora «/3ydyeHue
XPOMOCOM Ha TOTOBBIX MUKPOIIpEnapaTaxy.

2. JlabopatopHas paboTa
«Habmroenne MuUTO3a B KJIETKaX  KOHYHKA
KOpeIlKka Jyka (Ha TOTOBBIX MUKpOTMpernaparax)y.

Cmpoenue u_ hynKyuu op2anu3mos
buonocuyeckoe pasnoobpaszue opeanuzmos.

Oonoknemounbie, KOJIOHUAIbHbIE,
MHO2OKJICMOYHbLE OPSAHUSMBL.

Ocobernrnocmu cmpoenus
U JHCUHEOCAMENbHOCIU 0OHOKIeMOYHbIX

opaanusmos. baxmepuu, apxeu, O0OHOKIEMOYHbIE

2pubbl,  OOHOKIEMOYHbIE  8000DOCAU, Opyaue
npomucmol. Kononuanvhvle op2anuzmol.
Bzaumocssso yacmeu  MHO20KIemMOYH020

opzanuzma. Tkauu, opeamsbl u cuCmembl_OpPSaHos.
Opeanusm kax edunoe yenoe. I omeocmas.

Txanu  pacmenut. Tunvl pacmumenvHbix
MKAHel. obpazosamenvbHasl, NoKposHasl,
nposoosawa, OCHOBHAA, MEXAHUYECKAA.
Ocobennocmu CmMpoeHUsl, dyuxyul
U PACNOJIONCEHUS, MKAREU 8 OP2aAHAX PACHEHUU.

Txkanu  JiCUBOMHBIX U YEN08eKA. Tunwi
HCUBOTNHBIX mMKaHeu.: ONUMEAUATLHAS,




pasmuodicenue  pacmeHnutly,  «/lenerue
Kiemku 6axmeputly, « CmpoeHue nonosvix
kiemoky,  «Cmpoerue  Xpomocomwviy,
«Knemounwut yuxny, «Pennuxayus JJHK»,
«Mumo3s», «Metios, «lIpsamoe u nenpsamoe

pazeumuey, «l'amemocenes y
MAEKONUMAOWUX u yenoseKa,
«OcHogHble cmaouu OHMOo2eHe3a).
Obopyodosanue: MUKPOCKON,
MUuKponpenapamaol «Cnepmamo3souowl
MIIEKONUMaouie2o, «iiyexnemka
maekonumarowezo»,  «Kapuoxumez 8

KjlemkKkax Kopeuwka JayKa», MadcHUMHAs
MOdeJlb'al’ll’lfluKauufl «ﬂeﬂeyue Kiemkuy,

mooenv  JIHK, moodenv  memagpasznoti
XPOMOCOMbL.

JlaGopaTopHble W NpPaKTHYECKHE
padoThI:

Jlabopamopnass ~ paboma  Ne 3.
«HabmoeHne MUTO3a B KJIETKaX KOHYHKA
KOpeIka TyKa Ha TOTOBBIX
MUKpOIIperaparaxy.

Jlabopamopnass ~ paboma  Ne 4.

«M3ydyeHne cTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpEIapaTax».

COeOUHUMEIbHAA, MblUEeYHAs, HepeHasl.
Ocobennocmu CmMpoeHUsl, dyuxyul
U PACNOJIONCEHUS. MKAHEU 8 OP2AHAX HCUBOMHDBLY
U 4enosexd.

Opeanvi.  Becemamuenvie  u cenepamugHhble
opaanvl pacmenuti. Opeanvl u cucmemvpl OpeaHos
AHCUBOMHBIX U Yenoeekd.  DYHKYUU _ opeanos
U cucmem Op2aHos.

Onopa mena opeanusmos. Kaprxac pacmenuii.
Ckenemvl _00OHOKICMOYHbIX U MHO2OKICHOYHbIX
arcusomuvix. Hapyorcnviil u snympennuti cxenem.
Cmpoenue u munvl cOeOUHeHUs, KOCME.

Jeuoicenue OD2AHUBMO8. Hsuoicenue
OOHOKNEMOYHbIX __ OP2AHUBMO8. __ amébouonoe,
AHCCYMUKOB0E, pecHuyHoe. Lesuorcernue
MHO2OKNEMOYHbIX pacmenuil. MPOnUIMbL
U HACmuUU. Jlsuorcenue MHO20KAEMOYHbIX

HCUBOMHBIX U Yelo6€eKaA. MblUleYHAaAa cucnema.
Pedmekc. Ckenemubie Mblidyybl U UX pa60ma.
THlumanue opeanusmos. Ilocnowenue 80abl,
V2AEeKUCioco  2as3d U MUHEPAJIbHblX  eeuiecme
pAaAcCmeruiAMuU. Tlumanue HCUBOMHbLX.
BHympunOﬂocmHoe U BHYympuKienioirHoe
nuwiesapenrue. Tlumanue NO360HOYHbIX
HCUBOMHDbIX. Omoenwi nuuwiesapumeslibHoco
mpaxkma. Tluwesapumenvhoie Hcenesnl.
Humeeapumeﬂbyaﬂ cucmema 4eno-eeKkda.
Hvixauue opeanuszmos. Jlvixanue pacmeHmJ.
ﬂblxaHZ/le HCUBOMHDBLX. ﬂu(bd)wuﬂ 2d306 4epes

noeepxrocnib Klemku. Koorcrnoe oblxanue.
ﬂblxameﬂbHaﬂ NO6EPXHOCHIb. }Ka6epl-toe
U 1€204H0e__ Ovixanue. Jlvixanue no360HOUHbBIX
HCUBOMHbBIX u yejioeseka. 960]11-0141401—”—[08

VCIOJCHEHUE CMPOSHUSL _ESKUX _NO360HOYHbIX
arcusommubix. [vixamenvhas cucmema 4enosexda.
Mexanuszm BEHMUNAYUY _ 1ESKUX y nmuy
U MACKONUMAIOUWUX. Peaynayus ObIXaHUSL.
Jlvixamenvrble 00bEMDL.

Tpanucnopm seulecms V OP2AHU3ZMOS.
Tpancnopmubsle cucmemuvi pacmernuid. Tpaucnopm
seuecms_y acusomuvix. Kposenocunas cucmema
ueé op2ambl. Kposenocnas cucmema
N0360HOYHbBIX _Jtcusomubix _u yenosexa. Cepoye,
KDOBEHOCHblE cocyobl U KpOGb. Kpyeu
KP0B800OpaueHUus. I60JIIOUUOHHBLE VCIONCHEHUS.
CIMPOEHUSL KPOBEHOCHOU CUCMEMbl_N0380HOYHBIX
orcusomuwlx. Paboma cepoya u eé peaynsayus.

Buwioenenue V OP2aHU3MO8. Buvioenenue
y pacmeHuil. Buioenenue Y JHCUBOMHDbIX.
Coxkpamumenvhwvie sakyonu. Opeanvl 6bl0eIeHUsl.
Dunvmpayus, cexkpeyus u 0dpamHoe 6Cacbléanue




KaK _MexXanusmvl _pabombvl _0pcano6 _6blOeaeHUs.
Cesa3b _nonocmu___mena_ ¢ KPOBEHOCHOU U
BbIOCIUMENbHOU __ CUCTNEMAMIL. Buioenenue
V NO360HOYHBIX JMHCUBOMHBIX U Yenosexa. llouxu.
Cmpoenue _ u pynkyuonuposanue __ Hegppoua.
Obpa3zosanue Moyu y 4eaio08exda.

Sawuma Y OP2aAHUZMOE. Sawuma
V OOHOKNIEMOYHbIX OP2AHUBMO8. Cnopul
baxkmepuil __u yucmuvl __npocmenux.  3awuma
V MHO2OKJICMOYHbIX ___ DACHEHU. Kymuxyna.
Cpeocmea naccusHou U XUMUYECKOU 3aujumbl.
DumonyuobwL.

3awuma Yy MHOCOKIEMOYHBIX __ HCUBOMHDbIX.
Tlokposwt u ux npouzsoouwvie. 3auuma opeaHuzma
om__bonesnel. HUmmynuas cucmema 4enosexa.
Knemounwii U 2YMOPANbHbLU UMMYHUmE.
Bpoowcoénnuiii U npuoOpemenHbll
cneyuguyeckuil UMMYHUmE. Teopus
KJIOHANIbHO-CEAeKMUBH020  ummynumema (11,
Opmux, D. M. Bepuem, C. Tonecasa).
Bocnanumenvuvie _omeemui _opeanuzmos. Poab
BDONCOCHH020  UMMYHUMEMA 6 PA36Umul
CUCIMEMHBIX 3a001e6aHUIL.

Pa3zopasicumocmov_u pecyiayus_y op2anu3mos.
Paszopascumocmo Y OOHOKNIEMOYHbIX
OP2AHUZMO8. Takcucoi. Pa3zopasicumocmo
u peayaayus_y pacmenull. Pocmosvie seuecmea
U UX 3HayeHue.

Hepesuas cucmema u pedhrekmopnas pe2ynisyus
y orcusomuvix. Hepenas cucmema u eé€ _omoeii.
D6ONIOYUOHHOE VCIIONCHEHUE CIMPOCHUS HEPSHOU
cucmemvl Y ocusomuvix. _Omoenvl 2071061020
MO324___NO360HOYHBLIX __ dicusomuvlx.  Peghnexc
u pedrexkmopnas ovea. bezycnosnvie u ycioguvie
peeKcol.

T'ymopanvnas  peeyisayus U SHOOKPUHHASA
cucmema___ JNCuBOmHbIX U yenosekda.  XKeneswi
SHOOKDUHHOU CUCHEMbL U UX 20pMoHbl. [leticmeue
2OPMOHO08. B3aumoceszb HepeHoU u SHOOKPUHHOU
cucmem. T unomanamo-2unoguszapnas cucmema.

Hemoncmpayuu

THlopmpem: Y. 11. Ilasnos.

Tabauywt U Cxembl. «O0OHOKIemOYHblE
sodopocauy, «MHo2okiemounvie 8000pOCIUY,
«baxmepuuy, «IIpocmetiwuey, «Opeanivi
ysemkosblx __pacmenuily, «Cucmemvl _opeanos
NO360HOYHbIX HCUBOMHBIXY, «Brnympenuee

cmpoerue _Hacekomblxy, «Tkanu pacmenuiiy,
«Kopnesvie cucmemwvry, «Cmpoernue cme@m»,
«Cmpoenue aucmogoil _niacmunkuy, «Txanu
HCUBOMHDBIX )Y, «Ckenem yenoeekay,




«lluwesapumenvras _cucmemay, «Kposenocuas
cucmemay, «/vlxamenvras cucmemay, «Hepenas
cucmemay, «Koowcay, «Mvuumeunas cucmemay,
«Bvioenumenvhas cucmemay, ((3H@0KDMHHCZ}Z

cucmemay, «Cmpoenue MbILUYBLY,
«Ummynumemy, «Kuweynononocmuuley,
«Cxema numanus _pacmenuily, «Kposenocuvie
cucmembvl N0360HOYHBIX HCUBOTNHBIXY

«Cmpoenue 2uopvry, «Cmpoernue nianapuuy,
«Brympennee cmpoenue 00x#c0es020 _uepesy,
«Hepeuas cucmema puidy, «Hepenas cucmema
JSA2YUIKUY, «Hepenas cucmema
npecmvikauwuxcay, «Hepeuas cucmema nmuuy,
«Hepeuas cucmema MIEKONUMAIOUUXY,
«Hepeuas cucmema uenosexay, «Pepnexcy.

Obopyoosanue: c6emosoll MUKDOCKON;
MUKDONPENnapanmvl_0OHOKIEMOYHbIX OP2AHUSMOS,
MUKpOnpenapambi mKaHnell; PAKOBUHbL
MOJIIOCKO8, KOJIEKYUU HACEKOMbBIX, USTIOKONCUX;
JIcUBbIE  IKZEMNIAPLL _ KOMHAMHbLIX _ PACMEHUL,
2epbapuu pacmeruil pazHblX 0Omoei08; GIANCHbLE
Npenapambl HCUBOMHLIX, CKeIembl HO360HOYHbIX,
KOJLEKYUU OeCno360HOYHBIX HCUBOMHbIX, CKelem
yenosexa, obopyoosanue 0JsA__0eMOHCMPAUUY
NOYEEHHO20 U 8030VUH020 NUMAHUS _DACEHU,
PACULENNICHUS KDAXMARA U Oelko8 noo delicmeuem
hepmenmos; obopyodosanue 0 0eMOHCMPAYUU
ONbIMO8 _NO__UBMEDEHUIO JCUSHEHHOU EMKOCIU
JIE2KUX, MEXAHUSMA _ObIXAMEAbHbIX _OBUNCEHUI,
MOOEJIU 20N08H020 MO320 PAZTUYHBIX HCUBOTNHDbIX.

Jlabopamopuuvie u npakmuueckue paoontvl

1. Jabopamoprnasa paboma «Hzyuenue
MKAaHel pacmeruiLy.

2. labopamoprasa paboma «H3yuenue
MKAHEU HCUBOMHBIXY.

3. Jlabopamopuasa paboma «Hzyuenue
OP2AHOB8 YBEMKOBO20 PACINEHUSLY.

Pa3mHo:keHNe U pa3BUTHE OPraHU3MOB

®dopMBI pa3MHOKECHHSI OPTaHU3MOB: OecIoioe
(BkIIIOUAss BETETAaTHMBHOE) M MOJOBOE. Busl
6ecmonoro Pa3MHOKEHUS: MMOYKOBaHUE,
criopynsitus, pparMeHTaIusl, KIOHHPOBAHHE.

[Tonosoe pazmuoxxenue. [lonoBbie KIIETKH, WK
ramerel. Meiio3. Craguu Meirio3a. IloBenenue
XPOMOCOM B MEHO3e€. Kpoccunrosep.
buomornueckuit  cMBICT  MeMo3a | ITOJIOBOT'O
nporecca. Melo3 ¥ €ro MeCTo B )KM3HEHHOM LIHKJIIE
OpraHu3MOB.

Ilpeodszapoowviuesoe pazeumue. I amemocenes
y orcugomuwix. Ilonosvie owcenezvl. OOpa3oBaHHe
W pa3BUTHE TIOJOBBIX KJIeTOK. CrepMaroreHes




u ooreHes. CTpoeHHe MOJIOBBIX KIIETOK.
OmtotoTBOpEeHUE U 3MOPUOHAIBHOE Pa3BUTHE
JKUBOTHBIX. Crioco0sl OILIOIOTBOPEHUSI:
Hapy»KHO€, BHyTpeHHee. [lapTeHorenes.
WnnuBuayanbHoe  pa3BUTHE  OpraHU3MOB
(oHTOrEHe3). OMOpHOIIOTHs — HayKa O pa3BUTUU
opranu3MoB. Mopgoecene3 — o0Ha u3 21A6HbIX
npobaem smopuonoeuu. Konyenyus mopgozenos
u mooenu _mopgoeenesa. Ctanuu >MOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jsrymku). [pobnenue.
Tuner JIPOOJICHUS. Hemepmunuposarnuoe
U HedepmunuposanHoe Opobaenue. brnactyna,
tanbl  OnacTyia.  OcoOEHHOCTH — JApOOJICHUS
MJIEKOITUTAIOIIUX. 3apoaplieBbie JUCTKHU
(racTpynsuusi). 3aKkiagka OpraHoB M TKaHEH u3
3apOBIIIEBBIX JIMCTKOB.  B3ammHOe BIusHHE
yacten pa3BUBAIOIIETOCS 3apo/iblia
(oMOpuOHanbHAsE HMHAYKIUSA). 3akriadka niana
CMPOEHUs _ JHCUBOMHO20  KAK __ pe3ylbmam
uepapxuyecKux 83aUMOOelcmBUll 2€eHO08.
Bmussame  Ha  AMOpHOHaNBHOE  pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH Cpeibl.

Pocrt Y pa3BUTHE KUBOTHBIX.
[TocTamMOpHOHaTBHBII Tepuo. [Ipsmoe
Y HENPSIMOE pa3BUTHE. PazButne
¢ metamopdozom y 0eCr03BOHOYHBIX

Y TIO3BOHOYHBIX  JKMBOTHBIX. buonoruueckoe
3HaYEHHE MPSAMOTO U HEMPSMOIO Pa3BUTHUS, UX
pacrnpocTpaHeHue B Ipupone. JTunvl pocma
ocusommuvlx.  Daxkmopsl pe2ynayuu pocma
AHCUBOMHBIX U yenosexa. Cragun
MOCTAMOPUOHAIBHOTO  Pa3BUTHS Y KUBOTHBIX
u yenoBeka. Ilepuoasl oOHTOreHe3a uyelnoBeKa.
CrapeHne W CcMepTh Kak  OHMOJOTHYECKHE
IIPOLIECCHI.

Pa3zmHuoxenune U pa3BUTHE pacTeHui.
lametodur u cnopodpur. Meito3 B KU3ZHEHHOM
uKie pacteHnil. O6pa3zoBaHue Crop B Ipolecce

Meno3a. I'amerorenes Yy PacTE€HHH.
OmnogoTBOPEHUE U Pa3BUTHE  PACTUTENIBHBIX
OpraHNU3MOB. JBoitHOE OIUIOZOTBOPEHUE
y IIBETKOBBIX pacTeHuil. Oobpaszosanue

u paseumue CeEMeHU.
Mexanuzmoi pezyiduuu OHmoceHe3a y
PACEHULL U HCUBOTNHBLX.

JdemoncTpanuu

Iloptpeter: C. I'. Hapamun, X. [lIneman.

Tatbuuipt U CXEMBI: «BereratuBHoe
Pa3MHOXEHHUEY, «Tunet oecmooro
Pa3MHOXKEHUSIY, «PazmHOXeHUE

XJIaMHIOMOHAIbI», «Pa3MHOKEHHNE IBIJICHBI »,




«Pa3MHOXeH1E TUAPBD, «Meio3y,
«Xpomocomely,  «["amerorene3y», «CtpoeHue
SMIEKIETKH MW criepMaTo3ougay, «OCHOBHbIE
craguu OHTOoreHeszay», «lIpsmoe u Hemnpsmoe
pazButue», «Pa3BUTHE  MaWCKOro  KYyKay,
«Pa3zButne capanuu», «Pa3BUTHE JATYIIKW»,
«JIBoitHOE OII0JIOTBOPEHHE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CEeMSH OJHOJOJIbHBIX
Y JIBYJIOJIBHBIX pacTeHUiN»,
«Ku3HEHHBIH LUK  MOPCKOM  KamyCTbD»,

«KuzHenHbIn WK Mxa», <«OKW3HEHHBIA ITUKI
MarnoOpOTHUKAY, « KU3HEHHBIN LIUKII COCHBDY.

OO0opyioBanue: CBETOBOM MHKPOCKOIT;
MUKpOTIpenapaThbl AWLIEKIIETOK
u ciepMaTo3ousioB; Monenb «luki pasButus
JISTYIIKI.

JlaGopaTopHble U NpakTHYecKne padoThl

1. Ja6opaTtopHas pabora «/3yuenue
CTPOCHHSI TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax.

2. l[Ipaktuueckas pabora «BriBienue
MPU3HAKOB CXOJCTBA 3apOABIIICH MO3BOHOYHBIX
YKUBOTHBIX).

3. Jla6opatopHas paborta «CrtpoeHue
OpPraHOB Pa3MHOXKEHHS BBICIINX PACTCHHI.

Tema 6. HaciieacTBeHHOCTE U
H3MEHYHUBOCTH OPTaHU3MOB

[Tpenmer n 3amaum reHetuku. Mcropus
pa3BUTHs TE€HETUKU. Poip nurosnoruu u
SMOPHOJIOTMH B CTAHOBJIEHHM TE€HETHUKH.
Bxunan poccuiickux u 3apyOexHbIX YUEHBIX
B Pa3BUTHE I€HETHKU. METOObl T€HETUKU
(ruOpUAOTOTUUECKHM, TIUTOTCHETHUECKUH,
MOJIEKYJISIpHO-TeHeTHYecKuit). OCHOBHBIE

reHeTHYeCKHEe TOHATHA. | eHeTmueckas
CUMBOJIMKA, WCIIOIb3yeMas B CXeMax
CKpELIMBAaHUM.

3aKOHOMEPHOCTH HaCJIEI0BAHUA

IIPU3HAKOB, YCTaHOBJICHHBIE | . MeHnnenem.
MoHorubpuiHoe CKpeluBaHue. 3aKoH
€MHO-00pa3us ruOpuI0B 1050):1000)
nokojeHus. IIpaBuiao JOMUHHpPOBAHUS.
3aKOH paclIelIeHHs IpU3HaKoB. [ unoresa

yucToTel ramer. IlomHoe u HemomHoe
JOMUHUPOBAHHUE.
JurubpunHoe ckpemmBaHue. 3aKOH

HE3aBUCHUMOI'0 HACJICOOBAaHHA IIPHU3HAKOB.

ILlutoreneruueckue OCHOBBI
TUTHOPUTHOTO CKpEILIMBaHMUS.
AHanusupyrolee CKpEILMBaHHUE.

I'enetuka — Hayka 0 HacJIeICTBEHHOCTH
H M3MEHYHUBOCTH OPraHU3MOB

Wcropust cTaHOBIEHUS U pa3BUTUSI TEHETUKHU
kak Hayku. Pabotel I'. Mengens, I'. Jle @pusa,
T. Moprana. Posb oTe€4eCTBEHHBIX yU4EHBIX
B pa3Butuu reHetuku. Padotsr H. K. Kombiiosa,
H. U. BaBuiosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TTOHATHUS
Y CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJyieNbHbIE T€HBI, aTbTEepHATUBHBIE TPU3HAKH,
JIOMUHAHTHBIN U peLleCCUBHBINA MTPU3HAK,
TOMO3UI0Ta, TE€TEPO3Ur0Ta, YUCTas JTUHMUS,
ruOpuabl, reHoturl, ¢peHotur. OCHOBHBIE
METO/Ibl TEHETUKU: THOPUI0JIOTUYECKUH,
LIUTOJIOTUYECKHI, MOJIEKYIISIPHO-T€HETHUECKHI.

JdemoHcTpauuu

Hoprperer: I Menpens, I'. le Ppus, T.
Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, lO. A.
Owmrmuenko, H. B. Tu-modees-PecoBckuii.

Taboumel  u cxeMbl: «MeTOObl TEHETUKHY,
«CXeMBI CKpEIIBaHUS».

JlabopaTopHbIe H NpaKkTHYecKue padoThl

Jlabopatopuass pabota «/po3oduna




Hcnonb3oBanue aHATM3UPYIOIIErO
CKpEUIUBaHUS JJI ONPEEICHUs] TeHOTUIIA
ocoou.

CueruieHHOe Hacle/I0BaHUE MPU3HAKOB.
Pabora T. Moprana 1o CIECIUICHHOMY

HaCJIEJOBaHUIO T'EHOB. Hapymienue
CLIeTICHUS TeHOB B pe3ynbrare
KPOCCHHTOBEpa.

XpomocomHast TEopHsI
HACJIEJICTBEHHOCTH. [ eHeTn4yecKkue KapThl.

I'eneruka noJja. XpoOMOCOMHOE
olpeziesieHue 1noja. AyTocoMbl U II0JIOBbIE
XPOMOCOMBI. ['omorameTHbIE u
reTeporaMmeTHbIe OpraHU3MBL.

HaCJ'IeI[OBaHI/IC IIPU3HAKOB, CHCIIJICHHBIX C
II0JIOM.
HM3meHnunBocTh. BHABI H3MEHUYHMBOCTH:

HEHACJICACTBEHHAas: W  HACJICACTBEHHAs.
Pone  cpempl B HEHACIEACTBEHHOU
U3MEHYMBOCTH. XapakTepucThKa
MOTU(PHUKAITMOHHON WU3MEHYNBOCTH.
BapuanMoHHblli  psii M BapHaLMOHHAA
kpuBas. Hopma peakunu npu3HaKa.
KonnuectBennsie " KayeCTBEHHBIC

IpU3HAKU U UX HopMa peakiuu. CBoiicTBa
MOJIU(PHUKAIMOHHON H3MEHUYHUBOCTH.
HacnencrenHnasi, uim reHOTUNINYECKAS,
WU3MEHUYUBOCTb. KomOunaTtuBHas
W3MEHYHMBOCTh. Melo03 1 MOoJI0BOM MPOLIECC
OCHOBa KOMOWHATHUBHOMN
M3MEHYUBOCTH. MyrannonHast
n3MeH4nBoCTh. Knaccudukanus Myranuii:
TeHHbIE,  XPOMOCOMHBIE, = T'€HOMHBIE.
Yacrora 51 [IPUYUHBI MyTaLuin.
MyrtareHHsie (bakTopsl. 3aKoH
TOMOJIOTMYECKUX PSI0B B HACJIEICTBEHHON
n3menunBocty H. 1. BaBuiosa.

BHesinepHas ~ HAacneACTBEHHOCTh U
H3MEHYHUBOCTb.

I'eneTuka YyelIoBeKa. Kapuorun
gyesioBeka. OCHOBHBIE METOIBI T'€HETHKH
YyeJIoBeKa: TeHEaJIOTHYSCKUH,
OJIM3HELOBLIN, UTOTCHETHUCCKUH,
OHMOXUMUYECKUI, MOJIEKYJISIPHO-
TCHETUYECKHUH. CoBpemMeHHOE

Onpe/IeJIeHUe TeHOTHUNA: TMOJTHOT€HOMHOE
CEKBEHUPOBAHHE, TEHOTUIIMPOBAHUE, B
ToM uuciae ¢ nomompro IIIP-anamm3a.
HacnencrBennble 3a00y1eBaHUs YEIOBEKA:
TeHHEIE 0oJe3HH, Oone3Hu c
HacCJICICTBEHHOM

KaK 00BbEKT I'eHETHUECKUX HCCHCHOB&HHﬁ)).

3akoHoMepHOCTH HacaeacTBeHHOCTH (10 v)
Mounorubpugnoe  ckpemuBanue.  llepBbrit
3aKkOH  MeHgens —  3aKOH  eIMHOO0Opasus
rUOpUAOB  TEpBOrO  MOKOJeHus.  lIpaBuio
JIOMUHUpOBaHus. Brtopoit 3akon Mennens —
3aKOH pacuierieHus MPU3HAKOB.
[{uTonornyeckue OCHOBBI ~ MOHOTHOPHIHOTO
ckpeuruBanus. [ unmore3a 4uCTOTHI raMer.

AHanusupyroniee CKPEILMBAHHUE.
IIpomMexXyTOUHBI ~ XapakTep  HACJICIOBAHMSL.
Pacmierienne  npu3HaKoB  IIPU  HEMOJIHOM
JIOMUHUPOBAHUHU.

JuruOpuaHoe CcKpemyBaHue. TpeThil 3aKoH
Menzenst — 3aKOH HE3aBUCHUMOI'O HACJIEI0BaHUs

MPU3HAKOB. IuTonormueckue OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUSA.

CueryieHHOE  HacJIeIOBaHUE  TPU3HAKOB.
PabGornl T. Moprana. CremieHHOE
HACJIEIOBAHUE T'E€HOB, HAPYIIECHHE CLENJICHUSA
MEXJAy Te€HaMu. XpOMOCOMHas  Teopus
HACJICACTBEHHOCTH.

l'eneruka mona. XpPOMOCOMHBIM MeXaHU3M
omnpezeneHuss 1oja. AyYTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['oMoramMeTHbIN U reTeporameTHbIN
noin. ['eHermueckas  CTpyKTypa  IOJIOBBIX
XPOMOCOM. HacnenoBanue MPU3HAKOB,
CICIUICHHBIX C IIOJIOM.

I'enoTun Kak LIEIOCTHAs CHCTEMA.
[InelioTponuss —  MHOXECTBEHHOE  JICHCTBHE
reHa. MHOKEeCTBEHHBIN aJlJICIINU3M.
BzaunmopeiictBue HEaJUICTIbHbBIX T'CHOB.

KomnemeHnrapHocTs. Jnucras. [lonumepus.

Tenemuueckuii KOHMPOJlb paseumust
pACmenull, JHCUBOMHBLX U Yello8eKd, d MAaKice
duszuonocuyeckux npoyeccos, noseoeHus
U KOCHUMUBHBIX dynxyuil. lenemuueckue
MEXAHUIMbL cumbuoeenesa, MEXAHUMbL
83aUM00elicmeus «XO03AUH — napaszumy
U «XO3UH — _ MUKDOOUOMY. Ienemuyueckue
acnexmul KOHMPOJIA U UBMEHEHUS
HACNEOCMBEHHOU  UHGOpMayuyu 8 NOKOJCHUSAX
KJIeMOK U OP2AHUIMOB.

JdemoHcTpanuu

Iloprpersr: I'. Mennens, T. Mopras.

Tabnuier u cxembl: «IlepBblit U BTOPOI 3aKOHBI
MeHpaensa», «Tpernit 3aKOH MeHnpaens»,
«Ananusupymoniee ckpemuBanue», «HemnosHoe
JOMMHHUpOBaHHE», «CLEMIEHHOE HaclleJOBaHHE
MPU3HAKOB Yy Apo3oduibl», «l'eHeTHka mnojay,




PeAPacoI0KEHHOCThIO, XPOMOCOMHBIC
6one3nu. Comatuveckue U TeHepaTHBHBIE
mytanud. CTBOJIOBbIC KICTKH. [IpHHIHITBI
3I0pOBOTO 00pa3a >KW3HU, AUATHOCTUKH,
npoQHIAKTHKN M JICUCHHUS T'CHETHYECKUX

0oJIe3HEH. MeauKo-TeHETHYECKOE

KOHCYJIbTHPOBAHHE. 3HaueHue

MEIUITTHCKOM T'CHETUKU B

MPeAOTBpalICHUN n JICUEHUH

FeHETUYECKHUX 3a00I€BaHMI YETOBEKA.
JdemoHcTpaumuu:

Ilopmpemur: I'. Mennens, T. Mopran, I
ne @pus, C.C. Yerepukon, H.B.
Tumodees-Pecosckwii, H. U. BaBuios.

Tabauyvr u cxemwvl: «MOHOTHOPUIIHOE
CKpEUIMBAaHUE M €ro IUTOTCHETHYECKas
OCHOBa», «3aKOH pacHICIUICHUS U €ro

LIUTOTCHETHYECKasi  OCHOBa»,  «3aKOH
YUCTOTHI ramer», «urnbpunnoe
CKPEILLUBAHUEY, «l{uronornueckue

OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS,
«Meto3», «B3aumojeicTBUe alJIeIbHBIX
reHOB», «I'eHeTn4ecKne KapThl pacTEHUH,
JKMBOTHBIX UM  4YeJloBeKay, «l eHeTuka
nosa», «3aKOHOMEPHOCTH HACIIEIOBaHUS,

CLHCINICHHOIO C IIOJIOM», «KapI/IOTI/IHBI
YCJIO0BCKa n KHUBOTHBIX), «Bunasl
HU3MCHYUBOCTH), ((MOI[I/I(I)I/IKaLII/IOHHaH

n3MeHuuBoCThY, «HacnenoBanue pesyc-

daktopa», «['eHeTHMKa TPYII KPOBHY,
«MyTanroHHast U3MEHIHBOCTD.
Obopyoosanue:  MOJIENU-aANTUTMKAIINH
«MoHorubpuIHOE CKpEIIUBAHKE,
«Hemonnoe JOMUHHUPOBAHHE,
«Iurubpunnoe CKpEITUBAHUEY,

«Ilepekpéct XpoMOCOM»; MUKPOCKON H
Mukpornpenapar «Jlpo3zodpuna» (HOpMa,
MyTaluu (OpMbl KpBUIBEB U OKPACKU
Tena); repoapuit «I'opox MOCEBHON».

JlabopaTopHble M  NpaKTHYeCKHE
paboThI:
Jlabopamopnasa ~ paboma  Ne 5.

«M3ydenne pe3ynpbTaTOB MOHOTHOPHTHOTO
U JUTHOPUTHOTO  CKpEUIMBaHUS Yy

JPO30(HITHI Ha TOTOBBIX
MHUKpOIpenaparax.

Jlabopamopnass ~ paboma  Ne 6.
«3yuenue MOJTU(UKAITTOHHON
W3MEHUYUBOCTH, MIOCTPOCHHE

BAapUAllMOHHOTO psJa M BapHAaLlMOHHOU
KPHUBOW.

«Kapuortum yenoeka», «Kapuotun apo3ouis»,

«Kapuotun OTHUILIBD, «MHOKECTBEHHBIN

ajienu3my, «B3anmoericTBUE TeHOBY.
OOGopyaoBanue: MOJENb IS JEMOHCTPAIUN

3aKOHOB  €IMHO00pa3usi THOPUIOB MEPBOIO
MOKOJICHUSI U PACIIEIJICHUs MPU3HAKOB; MOJIEIb
JUIsL  JIEMOHCTpAalMiy  3aKOHa  HE3aBUCUMOTO
HAcJEeJOBaHUS  TMPU3HAKOB,  MOJAEIb  JJIA
JEMOHCTpAllMM  CLEIUICHHOTO  HaclleZJOBaHUS
MIPU3HAKOB; CBETOBOM MHUKPOCKOIIL,

MUKpornpenapar: «J{pozoduia.
Jlabopamopubvie u npakmuyeckKue papomol
1. Ipakmuueckas paboma «Uzyuenue
Pe3VIbmamos __ MOHOCUOPUOHO20  CKPEeUUBAHUS
V 0po30uibLy.

2. [Ilpakmuueckas paboma «Hzyuenue
pe3yibmamos  OucubpuoOHo20  CKpewueaHnusl
V 0p0o30ubLy.

3aKOHOMepHOCTI/I HU3MCHYUBOCTH

B3aunmopeiictTBue reHoTuna U cpeabl IpuU
dopmupoBanuu  (eHoruna.  VM3MeHYHBOCTH
npu3HakoB. KauecTBEeHHbIE U KOJUYECTBEHHBIE
MPU3HAKHU. Buaer M3MEHYMBOCTH:

HEHAaCJCeICTBEHHAs M HACJIeICTBEHHAs.

MonudukarmonHas U3MEHIHBOCTh. Poltb
cpenbl B GOpMUPOBAHUH MOIU(PUKAIIMOHHOMN
M3MEHYUBOCTU. Hopma peakiiuum npusHaka.
Bapuayuonnwiii psao u eapuayuonnas kpusas (B.
Hoeanncen). CoiictBa MOIU(UKALIOHHON
W3MEHUYMBOCTH.

I'enoTnnnueckass wu3MeHUYnBOCThL. (CBolcTBa
FeHOTUITUYECKOM W3MEHUHMBOCTH. Bunasr
T€HOTUITHYECKOMN N3MEHYHBOCTH:
KOMOHMHATHUBHAsI, MyTallUOHHASI.

KoMmbOuHatuBHAasg  M3MEHYUBOCTb. Meiio3
Y TIOJIOBOW MPOIIECC — OCHOBa KOMOWHATHUBHOM
U3MEHUYMBOCTH. Poie KOMOMHATUBHOM
W3MEHUMBOCTH B CO3JaHMU  T'€HETHUYECKOIO
pa3HO00pa3us B mpejiesiax OJTHOTO BU/IA.

MyTranroHHas U3MEHYUBOCTh. BUIbI MyTalnii:
TE€HHBIE, XPOMOCOMHBIE, TeHOMHBIE. CITOHTaHHBIE
Y UHIYLIUPOBAHHBIE MYyTaLHH. S nepHble
Y LHUTOIUIa3MaThndeckue Mmytaunu. CoMmaTu4ecKue
Y MOJIOBbIE MyTauuu. [IprurHBI BO3HUKHOBEHHUS

MyTanui. MyTareHsl W MX ~ BIMSHUE  HA
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O
mpornecca. 3aKOH — TOMOJIOTMYECKUX — PSIOB
B HacleACTBeHHONH  wm3MmeHumBoctn (H. U
Basuion). BresnepHas U3MEHYHUBOCTH
Y HACJIEACTBEHHOCTD.

Onuzenemuxa U ONUSEHOMUKA, posib




Jlabopamopnas paboma Ne 7. «AHanu3
MyTalMii y JApo30(uiIbl Ha TOTOBBIX
MUKpOITperaparaxy.

Ilpakmuueckaa  paboma  Ne 2.
«CocTaBiieHHe ¥ aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

SnuUeeHemuyeckux _ (akmopos 8 HAc1ed08aHUU
U UBMEHYUBOCMU _(DeHOMUNUYECKUX NPUHAKOS
V OpP2AHU3MOS.

JdemMoHcTpanuu

Loptpetst: I'. [le ®pus, B. Noranucen, H. U.
Bagpuios.

Ta0nauiel u cxeMbl: «Buabl H3MEHYHMBOCTHY,

«MonaudukarmoHHas H3MCHYHBOCTEY,
«KoMOnHaTHBHAs H3MEHYHUBOCTLY, «MeHo3»,
«O11010TBOpEHUEY, «"eneTnueckue

3a0o0JieBaHuUs YeNoBeKay», «Buabl MyTanuiiy.

Ob6opynoBanue: KHUBBIC u repOapHbIe
HK3EMIUIIPhl KOMHATHBIX PACTEHUH; PHUCYHKHU
(pororpadum) KUBOTHBIX C pa3TUIHBIMU BHIAMHU
M3MEHYUBOCTH.

JlabopaTropHble U pakTHYeCKHe PadoThI

1. laGbopaTopHas paboTa
«HccnenoBanne 3aKOHOMEPHOCTEMN
MoauuKaMoHHONW n3MeHunBoCTH. [locTpoenue
BapHAIIMOHHOTO PSAJIa U BAPUAIIMOHHOMN KPUBOW».

2. [Ipaktuueckas pabora «Myranuu
y Ipo30(uiiel (Ha TOTOBBIX MUKpOMpEnaparax).

I'eneTnka 4yesjaoBeka

Kapuorun yenoseka. MexyHapogHas
MporpaMma UCCIeIOBaHUS T€HOMA YeJI0OBEKa.
MeToabl U3ydeHusl TCHETUKU YeI0BEKa:
reHeajoru4ecKuii, OJTM3HEIOBBIH,
[IATOTC€HETHYECKUH, TIOMYJISIITUOHHO-
CTATUCTUYECKUN, MOJIEKYJIIPHO-TEHETUUECKH.
CoBpeMeHHOE onpeiesieHne TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTHUITUPOBAHKE, B TOM YHCJIE C TTOMOIIIBIO
[TI1P-ananu3a. HacaencTBeHHbIe 3a001¢BaHUS
4yesioBeKa. [ 'eHHbIe U XPOMOCOMHBIE OOJIE3HI
yejioBeKka. bonesuu ¢ nacneocmeennoul
npeopacnooHCeHHOCMblo. 3HAUCHHE
MEIUIMHCKOW T€HETUKH B MPEIOTBPAIICHUN
U JICUCHUH I'€HETHYECKUX 3a00JIeBaHUI
yejioBeKa. Meouko-2enemuyeckoe
xoncynomuposarue. Cmeoiosvie Kiemxu.
Housmue «eenemuuecko2o epy3ay. Imuieckue
acnexmul Ucciedosanull 8 obracmu
PeOaKmupOBaAHUsL 2EHOMA U CIMEOJIOBbLX KIIEMOK.

Tenemuyueckue paxkmopvi nO8bIUEHHOU
Uy8CMEUMENIbHOCIU 4e/l08eKA K (PUUYECKOMY
U XUMUYECKOMY 3A2PA3HEHUIO OKDYICAIOUel
cpeobl. I enemuyeckas npeodpacnoiodCeHHoCb
4e1068€eKa K NAMOJI02USIM.

JdemoncTpanuu

Tabmunpel u cxeMbl: «Kapuotum denoBekay,




«MeToapl  M3Y4YEHHS TEHETHKH  YeJIOBEKay,
«["enernueckue 3a0601€BaHUS YETOBEKAY.
JlaGopaTopHble U NpaKkTH4YeCKHe PadoThI
I[Ipaktuueckas paborta «CocraBieHue
Y aHaJIU3 POJIOCIOBHOMY.

Tema 7. CeJsiek1iusi OPraHu3MoB.
OcCHOBBI OMOTEXHOJIOTHH

Cenekiusi Kak Hayka U IIpoLecC.
3apoKeHUE CEJNEKIUU U JOMECTHUKALMS.
Yuyenne H. M. BasunoBa o0 wneHrpax
IIPOUCXOXKACHHUS U MHOIroo0pasus
KYJIBTYPHBIX pacTeHui. [enTprI
IIPOUCXOXKACHHUS JOMAIIHUX >KUBOTHBIX.
Coprt, nopoja, mramm.

CoBpeMEHHBIE ~ METOJBl  CEJCKLUU.
MaccoBblii 1 UHAMBHUYaJIbHBIM OTOOPHI B
CEJIEKIIMM PACTEHUH U *KUBOTHBIX. OLieHKa

JKC-Tepbepa. bauskoponcTBeHHOE
CKpeulMBaHue — HHOpuaAMHI. Ywucras
JIMHUA. CerHlI/IBaHI/Ie YUCTBIX JUHWH.
I'erepo3uc, win  rubpuaHas  cuia.
Heponcreennoe CKpELIMBAHNE —

ayTOopuauHr. OtaanéHHas ruopuan3anus u
e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
IIOJIyYE€HUE TOJIUIUIONAOB. JloCTHKEHUs
CEJEKIMM  pPACTEHUW, IKUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexnomorus KaK OTpaciib
nmpousBojacTBa.  ['eHHass  MH)KEHepHus.
Oransl co3nanus pekomOuHanTHoi JJHK n
TPaHCTE€HHBIX OpraHu3MoB. Kierounas
nHKeHepus.  KineTouHele  KynbTypBL.
MuKpoOKIOHaIBHOE pa3MHOXKEHUE
pacTeHui. KnonnpoBanue
BBICOKOITPOTYKTUBHBIX
CENbCKOXO035MCTBEHHBIX OpraHNU3MOB.
DKOJIOTHYECKHE U 3THYECKUE MPOOIEMBI.

I'MO — TE€HETUYECKU
MOJIU(UIMPOBAHHBIE OPTaHU3MBI.
JdemoHcTpaumuu:

Ilopmpemwvr: H.W. Baswios, . B.
Munuypun, I'. [. Kapnewenko, M. ®.

HBanoB.

Tabnuybvl u cxemol:
MIPOUCXOXKICHUS u
KYJIbTYPHBIX pacTeHui,
JIOMAITHUX YKUBOTHBIX», «Copra
KYJIbTYpHBIX  pacTeHuit», «OtnanéHHas
ruOpuauzanus», «PaboTel akagemuika M.
®. UBanosay, «lTomumnonausy, «O0BEKTEI

kapta «lleHTpsl
MHOT000pa3us
«ITopombr

CeJ'IeKIII/Iﬂ OpraHu3moB

JomMecTukanusi W CeNeKIUA. 3apoKICHHUE
CEIICKIIUU M JIOMECTHKAIUH. Vuecnue
H. U. BaBmiioBa o LlenTpax mpoMCXOXKICHUS

¥ MHOTOOOpa3us KyJIbTYpHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JJaHUM COPTOB PAaCTEHUH U IOPOA
#uBOTHbIX. CopT, mopoaa, IwTaMM. 3aKOH
TOMOJIOTUYECKUX  PSANOB B HACJIEICTBEHHOU
m3menunBoctTd H. WM. BaBuiioBa, ero 3HadeHue
JUIs CEJIEKLIMOHHON PaboTHl.

MeTtopl CEJIEKIIMOHHOM paboTHL.
HckyccTBeHHBIN oT0op: MacCOBBIU
Y MHIUBUAYAIbHBIA. Omansl KOMOUHAYUOHHOLUL
cenexyuu. VlcriblITaHWe TNPOM3BOAMTENEH IO
noToMcTBY. OTOOp IO TEHOTHUILY C ITOMOIIBIO
OLIEHKM (eHoTuna mNOTOMCTBA U OTOOp IO
TEHOTUITY ¢ ToMouIsto aHanuza JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak — METOJ
CENIEKIIMOHHOM paboTHI. Pannanmonubii
U XUMUYECKUH  MyTareHe3 Kak  HCTOYHHUK

MyTalluid Yy KyJIbTYpPHBIX (OpPM OpPraHHU3MOB.
Hcnonb3oBaHMe TE€HOMHOTO peIaKTUPOBAHUS
1 METOZOB PEKOMOMHAHTHBIX JIHK s
MOJIyYEHUS UCXOAHOTO MaTepralia JUisl CENEKIIUU.

[Tonydyenne mnonumionnoB. BuyTpuBuIOBas
rHOpUAU3aIIHS. bimskopoacTeenHoe
CKpeluBanue, Wi uHOpuaunar. HepoacreenHoe
CKpellUBaHKe, UM ayTOpuANHT. ['eTepo3uc u ero

npuuvHbl.  Mcnonbe3oBaHue — rerepo3uca B
CEJICKIINH. Otnanéunas rHOpUAU3AIIHSL.
[Ipeononenue Oecruroaus MEKBHUJIOBBIX
ruOpuoB. JlOCTIIKEHUSI CENIEKIIUU PaCTeHHI

Y )KUBOTHBIX. «3eéHas pesontoyusy.

CoxpaHeHWe © HW3YYCHHE TCHETHYECKUX
PECYPCOB KYIBTYPHBIX PACTEHMH W HMX JUKUX
pomudeil s CO3MaHWS HOBBIX COPTOB |
THOPUIOB  CEIIbCKOXO3SHUCTBEHHBIX  KYIBTYP.
Hszyuenue, coxpanenue u VRpasieHue
2CHEMUYEeCKUMU pecypcamu
CeNbCKOXO3AUCEEHHbLX u NPOMbICIIOBHIX
HCUBOMHBIX 8 YCAAX VAVHULCHUS, CYULECMBYIOUWUX U
CO30aHUSL HOBbIX NOPOO, NUHUL U KDOCCO8, 68 MOM
Yucie C_NPUMEHEHUEM COBPEMEHHbIX Memo008
HAVYHBIX _UCCIE008AHUL, Nepedosbix uodell  u
NepPCneKmuBHbIX MexXHOIOULL.

JdemMoHcTpanuu




OnoTeXHONIOTHNY, «KIIeTOUHBIE KYJIbTYphI
U KJIOHUpoBaHUe», «KoHCTpyHpoBaHUE U
MIEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue. MyIsDKA — TUIOJIOB U
KOPHEIUIO/IOB TUKUX ()OPM U KYJIBTYPHBIX
COpTOB pacTeHuii; repOapuii
«CenbCKOX03SIIICTBEHHBIC PACTCHUS.

JlaGopaTopHble W NpaKTHYeCKHe
padoThI:

Okckypcusi  «OCHOBHBIE  METOIBI U
JNOCTMDKEHHSI  CEJCKIIMM  PAaCTCHHH U

KHUBOTHBIX (Ha CCJICKIIMOHHYIO CTAaHIUIO,

IJIEMEHHYIO dbepmy,
COPTOMCIIBITATEIbHBIN YUYaCTOK, B
TEIUIMYHOE  XO3SHCTBO,  J1abOPaTOPHIO
arpoyHHUBEPCUTETA WIH HAYYHOTO
LIEHTPA)».

Loptperer: H. U. BaBunos, 1. B. MuuypuH,
I'. A. Kapneuenko, II. II. Jlykesnenko, b. JIL.
Acrtaypos, H. bopnoyr, /. K. bensies.

Tabnuiet 1 cxeMbl: «L{eHTpbI TPOHCXOKACHUSL
¥ MHOT000pa3usi KyJlIbTYPHBIX pacTEHUIT», «3aKOH
FOMOJIOTMYECKUX  PSJ0B B HAcCJEICTBEHHOMN
U3MEHYUBOCTH, «Metozpl CEJIEKLIUMY,
«Otnanénnas rudpuanzanusy, «MyTareHes3y.

JlaGopaTopHble U NpaKkTH4YeCcKHe PadoThI

1. TJa6opaTtopuas pabora «/3yueHue
COPTOB  KYJBTYPHBIX  pacTeHHH U MOPOJ]
JIOMAIITHUX KUBOTHBIX).

2. labopatopunas pabota «M3ydeHue
METOJIOB CETIEKIIUU PACTCHUI».

3. lIpaxktuueckas pabora «lIpuBuBKa
pacTeHun».

4. DKckypcus «OcHOBHEBIE METOIbI

U JOCTUKCHUSA CCIICKIMH paCTeHI/If/'I " )KUBOTHBIX

(Ha  CENIeKIIMOHHYIO CTAaHLUIO, IUIEMEHHYIO
bepmy, COPTOMCIIBITATEIIbHBIH y4acToK,
B TEITUYHOE XO035UCTBO, B J1TaOOpaTOPHUIO

arpOyHUBEPCHUTETA WM HAYUYHOTO ILIEHTPA)».
Buomexnonozusa U cuHmemu4yecKas
ouonousa (4 4)

Obwexmul, UCNOJIb3YeMble
8 OUOMEXHONI02UU, —  KIeMOYHbIE U MKAHesble
KV/IbMypbl, MUKDOOP2AHUBMbL, ux
XApaKmepucmuxa. Tpaouyuonnas
buomexnono2us. _ xaeboneyenue,  NOAVYEHUE
KUCTIOMOJIOYHbLX NPOOYKMOE, suHooenue.
Muxpoduonocuueckuii CUHmes. Obvexmoi
MUKDPOOUOSIO2UYECKUX MEXHON02UIL.
Ilpouzsodcmeo benxa, AMUHOKUCTIOM
U BUMAMUHOS.

Coz0anue  mexnono2uil U UHCMPYMEHIMOB
UCIEeHANDABIECHHO20 UBMEHeHUs.

U KOHCMPYUPOBAHUSL 2EHOMOB C UENbl0 NOJIVYEHUS
OP2AHUMOB U UX KOMHOHEHMO8, COOEPAHCAUUX HE
scmpeyauuecs 8 npupooe_OUOCUHMEMUYECKUe
nymu.

Knemounas umnorcenepus. Memoowvl kynivmypbi
KIeMOK U MKAHell PACMEHUN U HCUBOMHDBIX.
Kpuobanku. Comamuueckas cubpuousayus _u
comamuyeckull _omopuozenes. Hcnonvzosanue
2anioudos 6 cenexkyuu _pacmenui. Ilonyuenue
MOHOKIOHANbHLIX __aumumel.  Hcnonv3osanue
MOHOKIOHAJIbHBIX U NOAUKIOHAIbHBIX _ AHMUMEL
6 meduyune. Hckyccmeennoe oniodomeopetue.
Pexoncmpykyus  anyexiemox  u K1OHUpOSaHue
orcusomuvix. Memoo mpancniaumayuu _soep
KJIeMOK. Texnono2uu 0300D0BJIEHUA,




Kyabmueupoearus U MUKDOKJIOHAJIbHO20
PAZMHONCEHUSL CEIbCKOXO3AUCIMBEHHBIX KVIbIMYD.

Xpomocomnas U 2ennas UHICEHEDUA.
Uckyccmesennuiil cunmes 2eHa
u Koncmpyupoeanue _pexomdbunaumuvix _JHK.
Cozoanue MPAHCSEHHDLX OP2AHUBMO8.
Jlocmuoicenus 1 nepcnexkmuebl __ XpOMOCOMHOU
U 2eHHOU UHDICEHEPUU. DKonocuueckue
U dmuyeckue npodiiemvl 2eHHOU UHICEHEPUL.

Meouyunckue buomexHoio2uU.
Ilocmeenomnasn yugposas

meouyuna. IIL[P-ouacnocmuxa. Memabonromuwii
AHAU3, 2eHOUECHMPUYECKUL aHATU3 NPOMeoMa
4eN08eKa 05l OYEHKU COCHOSIHUSL €20 300DO8bAL.
Hcnonvsosanue cmeonosvix kiemok. Tapeemuas
mepanus____paka. 3D-buounoicenepus,  Oas
pazpabomxu dynoamenmanvrbix OCHO8
MEOUYUHCKUX MEXHON02U, CO30aHUS
KOMNJICKCHbIX MKAHEU COYemaHuem MmexHon02Ull
mpéxmepno2o _ouonpunmunea_u ckaggonounea
0Nl pewlenus  3a0a4 __ NepCoOHAIUUPOBAHHOU
MeOUYUHDBL.

Co30anue  6eKMOPHbIX __ 8AKUUH _ C YELbIO
obecneyenus KOMOUHUDOBAHHOU _3auiumsl __Om
6030youmeneil OPBU, VCMAHOBICHUE
MOJICKVIIAPHBIX MEXAHUSMOSE _(DVHKUUOHUDOBAHUS
PHK-codepatcauux supycos, 8bi3ui8aroujux 0codo
onacHvle 3a001e6aHUsl Yel06EKA U HCUSOMHDLX.

JdemMoHcTpanuu
Tabnuie U CXEMBI: «Mcnonp3oBanne
MHKPOOPTaHU3MOB B IPOMBITIIJICHHOM

npou3BojacTBe»,  «KilerouHas — WMHXKeHEepus»,
«I"eHHast UHKEHEPUS».

JlabopaTopHbIe N NIpaKkTHYeCKue padoThl

1. labopaTtopHas pabora «M3ydyeHue
00BEKTOB OMOTEXHOIOTHUY.

2. llpaxtuueckass pabora «llomydeHue
MOJIOYHOKHCJIIBIX TPOAYKTOBY.

3. Dkckypcus «buorexnonorus —
Ba)kKHEHIIast MIPOU3BOIUTENIbHAS cuia
COBPEMEHHOCTH  (Ha  OHMOTEXHOJIOTHYECKOE
MIPOM3BOJICTBO)».

COILEPKAHHUE YYEBHOI'O ITPEJIMETA «bHOJIOI'US» 11 KITACC

ba3oBblii ypoBeHb

Yray0JsieHHblil ypOBeHb




11 knacc. 1 4 B Heaes10, Bcero 34 4, u3
HHMX 2 4 — pe3epBHOE BpeMs

11 knace. 3 4 B Hexeno, Beero 102 4, u3 Hux 8§
Yy — pe3epBHOE BpeMsi

Tema 1. DBoJIOLUOHHAA OMOJIOTUA

IBOJIOLMOHHAS OHMOJIOTUSA

[Ipeanoceuiku BO3HUKHOBCHUS
ABOJIIOIIMOHHON TEOpUHU. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouonoruu. Biusuue

ABOJIIOIMOHHOM TEOpUHM HAa Ppa3BUTHE
OMOJIOTUH U JPYTUX HaYK.

CBuUIeTEIIbCTBA SBOJIIOIUH.
ITaneonToNOrMYECKHE:
IIOCJICOBATEIIFHOCTh IOSBIICHHS BHJIOB B
MMaJICOHTOJIOTNYECKOM JICTOIIHCH,
MepPEeX0/IHbIE bopMBI.
buoreorpaduueckue: CXOJICTBO u

paznmuune (ayH U QIOp MaTepUKOB U
OCTPOBOB.

OMOPHOIOTHIECKHE: CXOACTBA W
pasnuuusi SMOPHOHOB DPa3HBIX BHUJIOB
MTO3BOHOYHBIX. CpaBHHTEBHO-
aHATOMHUYECKHE: rOMOJIOTHYHBIE,
aHAJIOTUYHBIC, PYIUMEHTApHBIE OpraHbl,
aTaBU3MBbI. MonexkynsipHo-
OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB
HacJIeICTBEHHOCTH U OCHOBHBIX
MeTab0IMUECKUX nyTen y  Bcex
OpPraHu3MOB.

OpomononHas teopust Y. JlapBuHa.
[Ipennoceinku BO3HHUKHOBEHUS
JTapBUHU3MA. J[BIKYIIHE CHUIIBI SBOJIIOLIUN
BuoB 1mo  JlapBuny  (u30bITOYHOE
pasMHOXKEHHE  TpU  OTPAHUYCHHOCTH
pecypcos, HeonpeaenéHHas

W3MEHYMBOCTH, 00pb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBII 0TOOD).

CuHrernyeckass TeOpUs  SBOJIOLUHU
(CTD) u €€ 0CHOBHBIE MOJIOKEHHUS.
Muxkpospomtorius.  [lomymnsmust  kak

€IMHHLIAa BUJA U SBOJIIOLMH.
JBuxymiue cuibl (GakTopbl) IBOJIOLUN
BUJIOB B IIpUpOJe. MyTallMOHHBIN POLECC
u KOMOHMHATHBHAS U3MEHYUBOCTb.
[TonynsuoHHbBIe BOJHBI U JApeiid reHoB.
N3omauus u Murpanusi.
EctectBeHHbII oT0op
HampaBSIOMKUA ~ (aKTOp  DBOJIOIHUH.
@DopMBbI €CTECTBEHHOTO 0TOOpA.
[Tpucnoco6eHHOCTh  OPraHU3MOB  Kak
pe3yapTaT  IBOJIIOLUMU. [Tpumepsl

3apo:kaeHue M pa3BUTHE 3BOJIOLMOHHBIX
NnpeACTABJIEHUI B 0M0J10TUM

OBOIIOIIMOHHAS TEOpHUS Y. JJapBuHa.
IIpeanochlIKM  BO3HMKHOBEHHUS  JIapBHHU3MA.
KusHp u HaydHasa geaTeapHocTh Y. JlapBuHa.

JIBMOKYIIIME  CHJIBI _ DBOJIOLIMH _ BHJIOB 1O
Y. Japsuny (BBICOKAs HHTEHCUBHOCTh
pa3MHOKEHMS _ OpraHM3MOB,  HAaCJIEACTBEHHAs
M3MEHYUBOCTh, 0OOpb0a 3a  CYIIESCTBOBAHUE,
€CTECTBEHHBIA U MCKYCCTBEHHLII 0TOOD).

Odopmitenne CHHTETHYECKON TEOPUH
spomonnd  (CTD).  HedTpaapHas  Teopusd
SBOJIIOLIUU. CoBpeMecHHAs DBOJIIOLMOHHAS
ouonorud. 3HaYeHHE DBOJIOLUMOHHON TEOpPHUHU
B (D OpPMHUPOBAHUH €CTECTBEHHO-HAYYHOMI
KapTUHBI MHpA.

JleMoHCTpaMu

Iloprpernl: Apucrorens, K. Jlunnein, XK. b.
Jlamapk, 3. K. Cenr-HUnep, XK. Krosne, Y.
JlapBuH, C. C. YeTBEpHKOB,
M. WM. IlImameraysen, JIxk. Xommewnn, JI. K.
benses.

Tabmnie! 1 cxeMsl: «CucreMa >KUBOU IPUPOEI
(mo K. JIungero)», «JlecTHHIIA KUBBIX CYIIECTB
(mo_Jlamapky)», «MexaHu3M (HOpMHUPOBAHUS
IPUCIIOCOOJEHUH V PACTEHUHA M KMBOTHBIX (11O
Jlamapky)», «Kapra-cxema Mapluipyra
OYTEIICCTBUS Y. JlapBuHay, «Haxoaku
Y. JapBuHay, «DopMbI 00OpBLOBI 3a
CYILIECTBOBAHUEY, «ITopoasl roayoeiiy,
«MHorooopasue KyIbTYPHBIX (OPM KaIlyCThD,
«[Topoarl JOMalIHUX JKHBOTHBIX», «Cxema
oOpasoBanus HOBBIX BUOB (1o Y. JlapBuHY)Y,
«Cxema COOTHONIICHUS JBIDKYIITAX CHII
SBOJIFOLIMIY, «OCHOBHEBIE MOJIOKEHUS
CHUHTETHYECKONW TSOPHUM SBOJIIOIIAMY.
MHUKPOIBOJIOLNS H €€ Pe3yJbTaThl

Ilonynsuusa  Kak  3JeMEHTapHas  €IMHHUIA
spomonn.  CoBpeMeHHBIE  METOALI  OLIEHKH
TEHETHYECKOTO0  pa3HooOpa3us M CTPYKTYPEI
nonyisiinii. M3Menenne reHooHIa MOOYIISIIIMA
KaK _ DJIEMEHTApPHOE DBOJIOIMOHHOE  SBJICHME.
3akoH TreHeTHdeckoro pasHoBecust JIk. Xapiu,
B. BaiinGepra.

DaemeHTapHbele  (aKkTOPhl  (IBIKVIIIAE CHIIBI)
SBOJIFOLIMH. MyTaroHHbII IPOIIECC.




MIPUCTIOCOOICHHIA y OpTaHU3MOB.
Apomopdo3bl 1 UANO-aIaN TAIHH.
Bun wu BumooOpaszoBanme. Kpurepuu

BUJA. OcHoBHbIE (bopmbI
BH1000pa30BaHMS: reorpaduyeckoe,
9KOJIOTHYECKOE.

MakposBostonusi. PopMbl  3BOJIIOLUHU:
bunernueckas, JIMBEpreHTHas,
KOHBEPIreHTHas, napasuiesibHas.
HeoOpatumocTh 3BOIIOIUH.

[Ipoucxoxaenue oT
HECIMEeIHUATM3UPOBAHHBIX MPEAKOB.
[Iporpeccupyromas cIIeIaIn3aIus.
AnanTuBHas paauanus.

JdemoHcTpaumMu:

Ilopmpemeur: K. JIunneit, XK. b. Jlamapk,
Y. apsun, B. O. Koanesckuii, K. M. bap,
3. I'exkenb, @. Mromiep, A. H. Cesepiios.

Tabnuysr  u  cxemsi: «PazButne
OpraHMYecKOro  Mupa Ha  3emiey,
«3apodpIIi MMO3BOHOYHBIX JKUBOTHBIXY,
«Apxeontepukcy, «Dopmbel OOpHOBI 3a
CYLIECTBOBAHHUE, «EcTecTBeHHBIN
oTOop», «MHoroob6pasue COpPTOB
pactenuit»,  «MHoroobpasue  nopoa
KUBOTHBIX, «[Tomynsumy,
«MyTtanuoHHas U3MCHUYUBOCTDY;
«ApoMopdo3bI», «Mnnoananranumny,
«O06mas  nmereneparus»,  «JBmwxymme
CHJIBI IBOJTIOIIHN, «Kapra-cxema
Mapuipyra myremectsus Y. JlapunHay,
«boprba 3a CYIIIECTBOBAHHE,
«[IpucnocodbaeHHOCTH OpPTaHU3MOBY,
«["eorpaduueckoe BUJI000pa30BaHUey,
«IKOJOTUYECKOE BUI000pA30BAHHEY.

Obopyoosanue: KOIIEKIUS HACEKOMBIX
C Pa3NUYHBIMH THUIIAMHU OKpacKu; Habop
IJI0JI0B U ceMsiH; Kouekius «[Ipumepsl

3aIIUTHBIX MPUCIIOCOOTIEHUM y
KUBOTHBIX»; MOJIEb «OCHOBHBIE
HalpaBJICHUs  HBOJIOLUM»;, OO0bEMHAas
Mozenb «CTpOeHHME TOJOBHOIO MO3ra
MTO3BOHOYHBIX.

buoreorpadpuyeckas  kaprta  Mupa;
KOJIJIEKIIHSI «DopMbI COXPAHHOCTH

HCKOMAEMBIX JKMBOTHBIX M pacTEHUI»;
MOJIETb-
anTIIIKaIUs
BIIQ)KHbBIE
HAaceKoMoro»,
MUKponpemnapar

«Ilepekpéct XpoMocom»;
Ipernaparsl «PazBurtne
«Pa3BuTHE  JATYIIKWY;

«/Ipozodumnay (HOpMa,

KomMOuHaTHBHAas U3MEHYUBOCTh. JIpelid reHoB —
cIyJaiiHble HEHAIpaBJICHHLIE M3MEHEHHS 4YacTOT
aieNneil B monyisuax.  Iggexm ocnosames.
Dppexm oymuirouno2o 2opaviwka. Crudwcenue
2EHEeMUYEeCK020 __ PA3HO00pA3Us:  NPUYUHbL U
cneocmesus. Iposisnenue sgpghexkma opetigha 2ernos
6 _bonbuux U _manvlx _nonyasayusx. MHUrpanuu.
Hzonsius TOTTYJIISIIIHIA: reorpaduueckas
(IpocTpaHCTBEHHA), Oouosiornyeckas
(peupoaAyKTHBHASA).
EcTecTBeHHBIN

0TOOp —  HampaBJISIOLIUI
(dakTop sBoaOIUU.  DOpMBI  €CTECTBEHHOIO
oTOopa: JIBYDKYIIHM, CTaOMIH3UPYIOLIMIA,
paspeiBalomIMid _ (au3pynTtuBHBIN).  TlonoBoit
0oT00D. BO3HUKHOBEHHE Y DBOIIOIHS
COLMAILHOrO ITOBEAECHMS KUBOTHBIX.
IIpucmnocobJIEeHHOCTh OpraHU3MOB KakK
pE3VILTAT MHKPOIBOJIONMH. BO3HHKHOBEHHE
IIPUCIIOCOOICHUN Y Oprann3MoB. ApoMop(dO3sl U

navoagantanuy.  IlpuMepbl  OpUCIOCOOIEHUH
Y OpraHM3MOB: MOP(}OJOTHYECKHE,
(hM3HOJIOTHYECKHE, OMOXHMMUYECKHUE,
IMOBEACHYCCKUE. OTHOCHUTEILHOCTh
IPHUCIIOCOO0IEHHOCTH OPraHU3MOB.

Bun, ero KPUTEPUH u CTPYKTYpa.
BumoobpazoBanue KakK pe3yALTaT
MUKPOIBOJIOIMH. W3omstmsa — KJIFOUEBOH
(dakTop BugooOpazoBaHua. Ilyr  H cmocoObl
BHI000pa30BaHUsA: AJUIONATPUYECKOE
(reorpathuueckoe), CUMIATPHYECKOE
(PKOJIOTHYECKOE), «MTHOBEHHOEY
(IOIUILIONAM3AIIHS, rHOpUaM3aIus).

JUIMTEIbHOCT 3BOJIOIMOHHLIX IIPOIESCCOB.
MexaHu3Mbl d)ODMI/IDOBaHI/ISI OMOJIOTUYECKOTO

a3HOoOOpa3usl.
Posnp 9BOMIONIMOHHON OHOJIOTHH B pa3paboTKe

HaYYHBIX METOJIOB COXpAaHEHUs

OMopa3zHooOpa3usl. MHUKPO3BOIIOINS

Y KODBOJIIOLIMSL  MAPA3sUTOB M MX __ XO35€B.

MexaausMbl _ (OpMHpPOBAHUS  YCTOMYMBOCTH

K aHTHOMOTHKAM M CIIOCOOLI 00OPLOLI ¢ HEH.
JleMoHCTpaIIMK

IToptpetsl: C. C. YerBepukon, D. Maiip.

TabmuIel U CXEMBI: «MyTarnoHHas
M3MEHYUBOCTLY, «llonmyisiioHHas CTPYKTypa
BUJIa», «CxemMa MposIBICHUS 3aKOHA Xapau—
BaitnOepray, «/JIBMKYIIIHE CHIIBI DBOJIOLANY,
«IKonoruyeckas H30JISAIIHS O YISITAN
CEBAHCKOMU dbopenny, «I"eorpaduueckas
HW30JISIIAS JINCTBEHHHUIBI cHOUPCKOM
W JIUCTBEHHUIIBI aypckoiy, «llonyisiinoHHbIE




MyTalui  (QOPMBI KPBIILEB M OKPACKH
Tena).

JlaGopaTtopHble W NpPaKTH4YeCKHE
padoThI:

Jlabopamopnass ~ paboma  Ne .
«CpaBHeHUE BUJIOB 10
MOP(}OIOrHUecKOMY KPUTEPHIOH.
Jlabopamopnas ~ paboma  Ne 2.
«Ornucanue MPUCTIOCOOJICHHOCTH
opranuz3Ma ¥ €€  OTHOCHTEJIBHOTO
XapakTepay.

BOJIHBI  YHCJICHHOCTHM _ XWINHHKOB M YKEPTBY,
«CxemMa IEWCTBHS _ €CTECTBEHHOrO _ O0TOOpaY,
«DPopMBI 00pPBLOEI 3a CYIIIECTBOBAHHUEY,
«anycrpuaabHbIN MEJIaHU3M, «Kusnle
nckomnaeMbie», «IIoKpOBUTENLCTBEHHAS OKpACKa
JKHBOTHBIX»,  «lIpenynpeskmaroniasg  OKpacka
JKMBOTHBIX», «Du3Hon0orMyeckue aganTalliny,
«[Iprcroco0IeHHOCTD OpraHU3MOB u e
OTHOCHUTEIBHOCTEY, «KpuTepun Buaa», «Buubl-
JIBOMHUKHY, «CTpYKTypa BWJAA B IPUPOJIEN,
«Cnoco0bl BHI000pa30BaHUAY,
«['eorpadryeckoe BUI00Opa30BaHUE TPEX BUIOB
JaHABIIIEH, «DKOJOrHYECKOE BHI000Pa30BaHUE
BUJAOB  cHHHUL), «lloIuniaonnpl  pacTeHHUN,
«KanycTHO-peAeYHbBIA THOPUI.

Ob6opynoBanue: repbapuu PACTEHHUM;
KOJUIEKIIMM HACEKOMBIX; Yydera ITUIL U 3BEPEH ¢
IIpUMEpPAMH __ Pa3iaW4HBIX  IIPUCIOCOOJIECHHI;
yyyeJia ITUI[ U 3BEpPEH pa3HbIX BHJIOB; repbapuu
pacTeHHMi OJM3KUX BHUIOB, 00pa30BaBIIUXCS
Pa3IMYHBIMHU CIIOCO0AMHU.

JlabopaTopHbIEe M MPAKTHYECKHE PA0OTHI

1. JaGopaTtopHas pabora «BoisgBiacHue
M3MEHYMBOCTH Y 0COOEH OJTHOTO BUIAY.

2. JJabopaTtopHas
«IIprcnocobaeHus OpraHU3MOB
OTHOCUTEJIbHAS LIEJIECO00PA3HOCTEY).

paboTa
U UX

3. JlabopaTtopHasa pabora «CpaBHeHHe
BUIOB 110 MOPGOJIOTHUECKOMY KDUTEPUIOY.

MaKpo3Bo.TI0IUSA H €€ pe3yJbTAThI
MeTtob! W3YVYCHUS MaKpO3BOJIIOLIUH.
IlageoHTOTOTrHYECKHUE METOJIBI H3YYECHHUS
DBOJIFOITHH. ITepexomabie hopMBbI
1 (UIOreHETHYECKUE PIALI OPTaHHU3MOB.
buoreorpaduueckue METOJIBI W3YUEHUS
spoond.  CpaBHeHue  Gjaopsl U (dayHBI
MaTEPUKOB 1 OCTPOBOB. buoreorpaduueckue
obnacty 3eman. BUIBI-OHIEMHUKHA M PETUKTEIL
OMOpPHOJIOrHYECKHE M CPaBHUTEIILHO-
MOP(hOTOTHIECKHE METOJIbI M3YUCHUS YBOTIOIUY.
I'eneTnueckue MEXAaHU3MbI SBOJIOLUHU
OHTOI'€HE3a M TOSBJICHMS _ 3BOJIOIMOHHBIX
HOBIIECTB. | 'OMOJIOTMYHEBIE W aHAJIOTHYHBIE
opraupl. PynuMmeHTapHble Opradbl M aTaBU3MEIL.
MoneKyIsIpHO-TEHETUYECKHE, OMOXHUMHUYECKHE
M MaTEMaTHYECKHUE METOIbI M3YUYEHHS SBOJIIOIIHH.
I'omosornunsle  TeHBl.  COBpeMEHHBIE METOJIBI
IIOCTPOEHUS (DHIIOTEHETUUECKHUX IEPEBLEB.
XPOMOCOMHBIE MYTAIIUHU U DBOJIFOLMSI TEHOMOB.
OO0mue 3aKOHOMEPHOCTH (IpaBuia)




SBOJIOIHH. Tpunyun cMenbl dyuxyu.
HeobOpaTtuMocTn DBOJIFOIHH. AnanTuBHasA
paguanys. HepaBHOMEPHOCTE TEMIIOB DBOJIFOIIHM.

JleMoHCTpaMu

Iloptpetnl: K. M. bap, A. O. KoBaneckuii, P.
Miogiep, O. I'eKkkelb.

Tabaunbl U cXeMbl: «DUIOreHETHYECKHH P

JIOIIA N, «ApXeo-ITEPUKCY, «3BEPO3YOLIE
SIIEPBDY, «Crerouedansly, «PUHHODUTEDY,
«CemenHble HAOOPOTHHUKU,
«buoreorpacduueckre 30HBI 3eMany, «JIpeid

KOHTHHEHTOBY, «Penuktel», «HayaiapHble craguu

OMOPHOHAIEHOIO pa3BUTHUS [T03BOHOYHBIX
KHUBOTHBIX), ((FOMOJ'IOI‘ NMYHBIC Y AHAJIOIT'MYHBIC
OpraHbly, «PyIMMEHTBIY, «ATaBU3MBIY,
«XpOMOCOMHEIE HAOOPBI YEJIOBEKA U IITHMIIAH3EY,
«['1aBHBIE HANPAaBJIEHHMS DBOIIOLMHY, «O0Ime
3aKOHOMEPHOCTHU DBOJIFOIIANY.

O6opynoBaHue: KOJUIEKIIUH, repbapuu,
MYJSDKA _MCKOIAEMBIX OCTATKOB _OPraHM3MOB;
MVIISIKH TOMOJIOTUYHBIX, AHAJIOTNYHBIX,
PYAMMEHTAPHBIX OpraHoB 1 aTaBU3MOB;

KOJIJICKIIMHU HACCKOMBIX.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emiie

Bo3HnkHOBeHMe U pa3BUTHE )KU3HU HA
3emue

[onayunbie MIPE/ICTaBICHUS 0
3apOKJIeHUN KU3HU. HaydHble rumoressl
BO3HMKHOBEHMsI  KM3HM  Ha  3emJe:
abuoreHes W NaHCIEPMUA. XUMHUYECKas
3BOJIIOLIUSL. AOGHOTeHHBIH CUHTE3
OpPraHUYECKUX BEIIECTB u3
HEOPraHUYECKHUX. DKCHEepUMEHTAIbHOE
MOATBEPKICHUE XUMHUYECKOM HBOJIOIIUU.
HavanbHbie JTaIllbl OMOJIOTUYECKOI
3BOJIIOLIMH. ['mnoresa PHK-mupa.
dopmupoBaHue MeOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE TIPOTOKJIETKH. [lepBbie
KJIETKH M MX 3Bodonus. PopmMupoBaHue
OCHOBHBIX TPV KUBBIX OPTaHU3MOB.

Pa3Butre xu3HM Ha 3emiie MO 3paM U
nepuojgam. Karapxei. Apxeiickas u
nporepo3orckas »psl. [laneo3orickas spa u
e€ nepuo/ipl: KeMOpPHUIICKUHM, OPIOBUKCKHUIA,

CUIIYPUICKUH, JIEBOHCKH,
KaMEHHOYTOJIbHBIN, IEPMCKHH.
Me3sosolickass 3pa U €€ IEPUOABL:

TPHUACOBBIM, FOPCKHIA, METIOBOM.

KaiiHo30iickass 3pa U €€ IepHOIBL:
MaJICOTE€HOBBIN, HEOTCHOBBIH,
AHTPOIIOI€HOBBIM.

IIpoucxokaeHne M Pa3BUTHE ;KM3HH HA 3emie
Hay4Hble TMIIOTE3BI HPOUCXOKICHHUS )KU3HU Ha
3emiie. AGuoreHes u maHcnepMus. JloHaydHBIE
HPEACTABIICHUS 0 3apOKJIEHUHU JKU3HHA
(KpealnoHu3M). I'mmores3a IMOCTOSIHHOT'O
CaMO3apoKIAEHUsT KM3HU M €€ OINpPOBEpPKEHHUE
onbiTamMu ©. Peqn, JI. Cnannannanu, JI. ITactepa.
IIponcxokaeHuE JKU3HU U aCTPOOHOIOTHS.
OCHOBHBIE 3Tallbl HEOPraHWYECKOW 3BOJIFOINH.
ILranerapHas  (Te€o-JIOTMYECKass)  DBOJIIOLHS.
XumMmuyeckas DBOJIOINS. AOHOT€HHBIA CHHTE3
OpPraHUYEeCKUX BEIISCTB M3 HEOPraHHYECKHX.
OnpiTr  C. Mumnnepa  u I'. IOpu. OOpaszoBanue
IHOJMMEPOB M3 MoHOMepoB.  KoanepsarHas
runore3a A. M. Onapuna, THIIOTE3a IIEPBUYHOTO
oynpoHa JIx. Xonaerna, reHeTHYecKasi THIIoTe3a
I'. Mémnepa. Pu6osumbl  (T. Yek) u rumoresa
«vupa  PHK» V. I'mnbepra. PopMupoBaHHE
MeMOpaH ¥ BO3HUKHOBEHHE IIPOTOKJIETKH.
Uctopnss  3emam wm MeTOnbl €€  HM3YUCHHS.
HckomaeMbie OpPraHUYECKHE OCTaTKH.
I'eoxpononorus u e€ MeToabl. OTHOCHTEIbLHAS
u a0COIIOTHAS IreOXPOHOJIOTHS.
I"'eoxpoHogOrMUeCKas DOHBI, _ 3PHI,
IIEPUOJIBI, STTOXH.
HauanbHble dTanbl OPraHuyvecKoil DBOJIIOIUH.
IlossBIEHHE ¥ DBOJIOLMSA  TIEPBBIX  KJETOK.

arKaja.




XapakTepucTUKa KJIMMarTa u
reoJOrM4eckux mnpoueccoB. (OCHOBHbIE
STambl  ABOJIIOLIMM ~ PACTUTEIBHOTO U
KUBOTHOTO  MHpa. ApomMop¢o3sl y

pacTeHMH W KUBOTHBIX. [losBieHue,
pacuBeT W BBIMUpPAHUE TPYII >KUBBIX
OpraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak
OTpakeHUe HBOJIIOLIHH. OcHoBHbIE
CHUCTEMATUYECKUE IPYIIIIBI OPraHU3MOB.

OBOJIIOLMS  4YEJIOBEKa. AHTPOIOIOTHS
Kak Hayka. PasBurue mnpencraBieHud o
MPOMCXOXACHUM  4eloBeka.  Metomsl
u3ydyeHuss anrponorenesa. CxonacrtBa u
pa3nuuMs  4YeloBeKa U JKUBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHHUE YeTOBEKa.

JBuxyniue CHITBI (dbakTops)
AHTPOIIOTeHE3A. HacnencrBennas
W3MEHYMBOCTh M E€CTECTBEHHBIH OTOOP.
OO01IEeCTBEHHBIA obpas JKM3HH,
W3TOTOBJICHUE OPYIUN TPYJa, MBIILJICHUE,
peub.

OCHOBHBIE CTaIUU W BETBU SBOJIOLUU
YeloBeKa:  aBCTPAIONUTEKH, YenoBek
YMEJIbIH, YejoBek MPSAMOXOISAIUIA,
YenoBek  HeaHAepTalbCKuil, YemoBek
pa3yMHBIi. Haxonku HACKOIIAaEMBIX
OCTaTKOB, BpeMsl CyIlIeCTBOBaHUs, 00JI1aCTh
pacmpocTpaHeHus, O00bEM  TOJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIHSL.

Yenoseueckue pachl. OcHOBHBIE
OoJbIme pachl: €BpOIeOU IHas
(eBpasuiickas), HETPO-aBCTPAJIOU THAS
(7xBaTOpHANbHAS), MOHTOJIOM/IHAs
(a3maTcko-aMepHuKaHCKas). YepTtsl
MPUCTIOCOOIEHHOCTH MpeACTaBUTENEH
YEJIOBEUECKHX pac K YCIIOBUSIM
CyILlIeCTBOBaHMS. ENMHCTBO 4€I0BEUYECKUX
pac. Kputuka pacusma.

JleMoHCTpanum:

Ilopmpemuvi: ®@. Penn, JI. Ilactep, A. U.
Omnapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabnuyvr u cxemol: «BO3HHMKHOBEHHE

Conneunoit CHUCTEMBI», «PazBurtue
OpraHu4eckoro Mmupa», «PacturenbHas
KJIETKay, «KuBoTtHas KJIETKay,
«IIpokapuoTrnueckas KJIETKa,

«CoBpeMeHHasi CHUCTEMa OpPraHUYEeCKOro
Mupa», «CpaBHCHHE aHATOMHUYECKUX YEePT
CTPOCHUSI YelIOBeKa M YeIOBEKOOOpPa3HBIX
00e3baHY, «OcHOBHBIE MecTa

OBoJIONUA MeTadoIn3Ma. Bo3HukHOBeHHE
IICPBBIX OKOCHUCTCM. COBDCMGHHLIQ MI/IKDO6HBIG
OMOIUIEHKM Kak aHaIol IIepBBLIX Ha 3emie

COOOIIIECTB. CTpOMAaTOJIHUTEL. IIpoxkapHOTHI
U DYKapUOTBHL

[IpoucxoxxaeHue DYKapuoT _ (CHMOMOTrEHE3).
DBOMIOLMOHHOE  IPOMCXOXKJIEHHE  BHPYCOB.

HDOI/ICXO)KIIGHI/IC MHOT'OKJICTOYHBIX OpPraHUM3MOB.

Bo3HukHOBEHHE OCHOBHBIX I'PVYIIII
MHOTOKJICTOYHBIX OPTraHHU3MOB.
OCHOBHBIE OTaIlbl 3BOJIIOIIHUH BBICTITHUX

pactenuii. OcHOBHBIE apoMOpP(hO3bl PACTCHUI.
BrixoJ pactennii Ha cymry. ITosBI€HHE CITOPOBBIX
pacTeHu M 3aBoeBaHHe MMM cyiid. CeMeHHBIE
pacTEHHS. [IpoucxoxacHNe LIBETKOBBIX
pacTeHUiA.

OCHOBHBIE 3TAIlbl YBOJIOLMHI YKUBOTHOI'O MHUPA.
OcHoBHBIE apoMop(dO3bl KUBOTHBIX. BeHackas

dayaa. KeMmOpuiicknii B3pBIB —  IIOSIBJICHHE
COBpEMEHHBLIX  THIOB.  IlepBbl€  XOPIOBBIE
JKMBOTHBIE. Kusub B BOJIE. DBOIIOLIHS
[1I03BOHOYHBIX. [Ipoucxoxaenue  ambuOuii

u pentuanii. IIponcxoXaeHne MIIEKOIIMTAIOMINX
unorun.  [IpuHOuno — Kao4deBoro apomMopdosa.
OcBoenne 0ecrio3BOHOYHLIMH Y MO3BOHOYHBIMHU
JKMBOTHBIMH CYIIIH.

PasBuTHe km3HM  Ha 3eMIIE IO 3paM
M IEpUOJaM: apXel, IPOTEpO30il, Male030H,
M€3030H, KaiHo30M. OOmas xapaKTepHCTHUKA
KJIMMaTa M I'€0JIOTHYECKUX MIPOILIECCOB.
[TosiBiIeHNME U PACLBET XapaKTEPHBIX OPraHU3MOB.
VYriaeoOpa3oBaHue: €ro yCIOBHMS U BIMSIHHE Ha
ra30BbIi COCTAaB aTMOC(EPHL.

MaccoBble  BBIMHPAHHSA —  DKOJOTHYECKHUE
KPU3HUCHL _mpouuioro. IIpWYWHBl M CHEACTBUSA
MAacCCOBBIX BBLIMHUPAHUMN. CoBpeMeHHBIH
DKOJIOTHYECKMI  KPHM3HMC, €ro  0COOEHHOCTH.
[Ipobimema coxpaHenus Ouopa3zHooOpasus Ha
3emie.

CoBpeMeHHasT CUCTEMA OPraHUYECKOr0 MHpa.

ITpuHIMOEI KJIaccuukanmu OpPraHu3MOB.
OcCHOBHEIC CHUCTEMATHYECKHE TPYIIIEI
OpPTaHU3MOB.

JleMoHCTpaLUMHU

Iopmperel: ®. Pemn, JI. Cnamnaniagu, JI.
ITactep, U. U. Meuynukos, A. M. Onapun, JIk.

XoaeiH, I. M¢énnep, C. Muep,
I'. IOpu.

Tabmuuel 1 cxembl: «Cxema ombita D. Penny,
«Cxema OIBITa

JI. Tlactepa 1O W3VYEHUIO CaMO3apOKIECHUS




MAJICOHTOJIOTUYECKUX HAXOJOK HPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «JlpeBHenme
monn», «JpesHune moam», «llepBbie
COBpPEMEHHbIe Joan», «YemoBedeckue
paceD».
Obopyoosanue:
«IIpoucxoxnenne  uenoBeka»  (OHOCTBI
aBCTpaJIONUTEKA, NUTEKAHTPOIIA,
HeaH/IepTalblia, KPOMaHbOHIIA); CICTIKU WX
N300paKeHUS KaMEHHBIX opyIuii
IIEPBOOBITHOIO 4YesioBeKa (KaMHH-YOIIIEPHI,
pyomna, ckpebia); TeOoXpOHOJOrHYecKas
taliuna; Kowiekus «PopMbl COXPaHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTCHUID.

MYJISKH

JlaGopaTtopHble W NpPaKTH4YeCKHE
padoThI:

Ilpakmuueckass ~ paboma  Ne 1.
«3yuenue UCKOTIACMBIX OCTaTKOB

pacTEeHUMN Y KUBOTHBIX B KOJUICKIIHIX Y.

OKcKkypcus «IBONOLUSI OPraHUYECKOTO
Mupa Ha 3emie»
(B €CTECTBEHHO-HAYUHBIN WIH
KpaeBeIueCKHil My3eil).

KH3HNY, «Cxema onbita C. Mumiepa, I'. IOpuy,
«OTansl HEOPIraHUYECKOMN DBOJIIOINH,
«['eoxpoHonornyeckas  mkamay, «HadampHEIS
oTanbl _ OpraHMYecKod  3BOJIOLMHY, «Cxema
00pa3oBaHusd JYKAPHOT IYTEM CUMOHOIrEHE3a,
«CucremMa _ 5KMBOH __ mIpUpoAbDy,  «CTpoeHHue
BHpYCaY, «ApomMoph o35l pacTCHHIY,
«PuanoduTtely, «OIHOKIETOYHEBIE BOIOPOCIH,
«MHOTOKJIETOYHBIE BOJOPOCIIHY, «Mxny»,
«[TamopotHukmny, «I 0Jl0CEMEHHBIE PACTCHUS,
«Opragel  IBETKOBBIX _ pacTeHHM», «Cxema
pa3-BUTHS KHBOTHOIO MHPa», «ApoMopdo3sl
JKMBOTHBIX), «IIpocreitmme,
«KHIIIeYHOIOIOCTHBIC)), «IInockue JSPBUY,
«Ymenucronoruey, «PuIOBI», «3e€MHOBOIHEBIEY,
«IIpecMBIKaIOIHECs, «ITHipDy,
«MUIIEKOIIMTAIOLINEY, JKU3HHU
B apXCHCKOM 3pew, JKU3HU
B IIPOTEPO30MCKOM  dpey, JKH3HHU
B ITAJICO30MCKOM  3pe»,  «Pa3BUTHE  KHM3HHU
B ME3030MCKOH  3pen, «Pa3BuTHE  KW3HU
B KaHHO30MCKOM 3pe», «CoBpeMEHHAas cucTeMa
OPraHUYECKOr0 MHUPAY.

«Pa3Burne
«Pa3Burue
«Pa3Butue

O06opyrnoBaHue: repbapun pacTeHUN
DA3JIMYHBIX OTIEJOB. KOJUIEKIIMA HACEKOMBIX:
BJIQXKHBIE ITpEeHaparsbl  JKUBOTHBIX. DAKOBHUHEL

MOJUTFOCKOB; KOJIJICKIIUU HIJIOKOKHMX; CKEJICThI
[I03BOHOYHBIX KUBOTHBIX; YyYelIa IITHUI] ¥ 3BEPEN;
KOJIJIEKIIUU OKaMEHEJIOCTEM, IIOJIE3HBIX
HCKOIAEMBIX; MYIISDKH OPTaHUYECKMX OCTATKOB
OpPTaHW3MOB.

JladopaTopHbIEe M MPAKTHYECKHE PA0OTHI

1. BupryanbpHas mabopaTtopHad
paboTra «MoaeaupoBaHue OObITOB Mumiepa—
IOpu 1o w3ydyeHuro aOMOreHHOrO CHHTE3a
OpPraHMYECKUX COETMHEHHI B IIEPBUYHON
atMocdepe.

2. JJabopatopHas paboTa «M3yueHnue
M OIIMCAHWE WCKOIIAEMBIX OCTATKOB JIPEBHUX

OpPraHU3MOBY.
3. [IpakTuueckas pabora

«3yuenue

OCOOEHHOCTEH  CTPOEHHS PACTEHHMM  Pa3HBIX
OTHENIOBY.

4. IIlpakTuueckass pabora «M3yueHue
0COOCHHOCTEN CTPOCHHUS MO3BOHOYHBIX
JKMBOTHBIXY.

IIpoucxoxkaeHne YeJ0BeKa — AHTPOIOreHe3
Pazgensl W 3a7a4yM  aHTPOHOJIOTHMHM. MeETOabl

AHTPOIIOJIOTHUH.
CraHOBJICHHE MIPEACTABICHUI
O IIPOUCXOKICHNUHU YCJIOBCKaA. Pennruno3Heie




B033peHNA. COBpEeMEHHBIC HAYUYHBIC TCOPHH.

CXx0JCcTBO YyeJIOBEKa C JKUBOTHBIMH.
CucreMaTHYECKOE [10JI0KEHUE YyeJa0BeKa.
CBHJIETENILCTBA CXOJICTBA YyeIoBeKa
C YKUBOTHBIMH: CPaBHMTENILHO-
MOpP(hOJIOTHYECKHUE, SMOPUOIOTUYECKHUE,
(hHU3M0T0r0-OMOXMMUYECKHE, [TOBEJICHYECKHUE.
Ornnunsg YEJIOBEKA OT SKMBOTHBIX.

[IpsAMOX0KIEHHE M KOMIUIEKC CBS3aHHBIX C HUM
pHU3HAaKOB. Pa3BUTHE TOJOBHOI'O MO3ra M BTOPOI
CHTHAJILHOM CUCTEMEL.

JIBrkyime cuibl ((pakTopbl) aHTPOIIOTEHE3A:
OuoJ0oruyYecKue, couManabHble.  COOTHOILIEHHUE
OHMOIOIrMYECKUX U COLMAIBHBIX dhakTopos
B aHTPOIIOTEHE3E.

OCHOBHBIC _CTQJIMH _aHTpoOIOrcHesa. PaHHue
YeJIOBEKOOOpa3HblE 00€3bHBl (IIPOKOHCYIEI) H
paHHME  MOHTHUALI  —  00IMe  IpeaKku
YeJIOBEKOOOPa3HBIX 00€3bsIH )i JIIOJCH.
ABCTpAIONIMTEKH — ABYHOTHME NPEAKH JIOMEN.
YenoBeK yMEILIN, IIEPBLIC M3TOTOBJICHUS OPYINH
Tpyaa. YenoBek mpsIMOXOISIINNA U EPBLIN BBIXO
moner  3a  nmpeaensl  Adpuku.  Yemosek
ren1e1b0epreKui — 001 MPEIOK
HEaHJCPTAILCKOI0  YEJIOBEKAa W YeJIOBEKa
pasymHoro. YenoBek HeaHAEPTANLCKHH KaK BHJI
JIIOICH XOJIONHOro KimMarta. YelnoBeKk pa3yMHBIN
COBPEMEHHOI'O THIIA, JEHHCOBCKHI YENIOBEK,
OCBOEHHE KOHTHHEHTOB 3a mpeaeaamMu AQpHKH.
IlageoreHeTHKA ¥ MAJIEOT€HOMHKA.

OBOJIIOIHS COBPEMEHHOTI0 YyeJIoBEKA.
EcrecTBEHHBIM OTOOP B IMONYIALMIX YEIOBEKA.
MyTaluoOHHbBIA MPoIIECC M IIOJIUMOP(HU3M.
[MonynsanMoHHBIE  BOJHBI,  Apeid  T'eHOB,
MHUTpaIus n «3dderr OCHOBATEIS
B IONYJIAIMAX COBPEMEHHOTI'O YEIOBEKA.

Yemoseueckue  pacwkl.  IloHsTtme o pace.
Bbonbliine pachbl: eBpoleougHas (eBpasHiickas),
aBCTpaJIO-HErpouHas (DKBaTopHaJIbHASN),
MOHTOJIONTHAS (a3MaTCKO-aMepUKaHCKas).
BpeMs ¥ myTH paccelIeHus YeJIOBEKa 110 IUIaHETE.
EgunctBO YEJI0BECUYECCKUX pac. Hayunas
HECOCTOATENHHOCTh pacusma.
[Iprcnoco0aEHHOCTD YyeJIOBEKa K Pa3HbIM
VCIOBMSIM __ OKpy’Kamomier  cpenpl.  Bimsnme
reorpaduueckoii cpenpl M Apeiida TeHOB  Ha
MOP@OJIOTHIO M (DH3HOJIOTHIO YETOBEKA.

MexauCIHUILUIMHAPHBIE METONBI B (hU3UUECKON
(OMoIOTMYECKOIl) AHTPOIOJIOTHH.
OBOJIIOIIMOHHAS aHTPOIIOJIOT S
M aJICOaHTPOIIOJIOTHS YEJIOBEUECKUX




nonynsanui.  bruoconmanbHBIE  WCCIICHOBAHUS
IPHUPOIBI YejaoBeka. MccaenoBanyue KOYBOIIOIMHI
OMOJOrHYECKOI'0 M COLMAILHOIO B YEJOBEKE.

JleMoHCTpaMu

Iloprpersl: Y. Japsun, JI. Jluku, . S
Porunckuii, M. M. I'epacuMoB.

Ta0munel ¥ cxeMbl: «MeToAbl aHTPOIOJOTUHY,
«["onoBHOU MO3T YCJIOBEKA,
«YenoBekooOpa3Hele  00E3LIHELY, «CkeseT
YyeJIOBEKAa M CKEJIET IIHMIIaH3e», «PyauMeHTHI
M aTaBU3MBLY, «JIBYOKYIITHE CHUIBI
AHTPOIIOTEHE3AY, «IBOIOIIMOHHOE JIPEBO
YEeJIOBEKAY, «ABCTPaJIOUTEKY, «Yenosek
YMEJIBIN, «YenoBek OPSIMOX OIS,
«deancoBckuii  yenmoBek» «Heanaepraabmnly,
«KpomanpoHIbe, «lIpeakn 4eaoBeKay, «ITalbl
SBOJIFOLIMU YEJIOBEKAY, «Pachl YETOBEKAY.

OO6opynoBanue: MVIBSDKH  OKaAMEHEIIOCTCH,
PEAMETOB MaTEepHAILHON KYILTYPhl IPEIKOB
yeJoBeKa; penpoaykiuu (dororpaduun) KapTUH
¢ MUGOJIOTHYECKUMHU 1 OMOJIEHCKUMHU CIOKETAMU
INPOUCXOKIEHUS YeJIOBEKA; dotorpabuu
HaxXOJIOK HMCKOINAEMBLIX OCTaTKOB _ YEJIOBEKA;
CKEJIET 4YeJIOBEKA; MOJIENh 4Yepela 4elIOBEKa
M Yyepena IMMMIAaH3€; MOJAEIb KHUCTH YelI0BEKa
M KACTU IIMMIAH3€;, MOJEIN TOopca IPEIKOB
YyeJIOBEKA.

JlabopaTopHbIE M MPAKTHYECKHE PA0OTHI

1. JJabopatopuas pabora «M3yucHue
OCOOEHHOCTEN CTPOEHHUS CKEJIETa YEIOBEKA,
CBSA3aHHBIX C MPSIMOXO0KICHHEM.

2. Ilpaktmueckas pabora «HM3ydeHue
DKOJIOTHYECKHUX aJallTalliii YCIOBEKAY.

Tema 3. Opranu3msl 4 OKpy:Kaomas cpeaa

Opranu3Mbl H OKpY’KawIas cpeaa

DKoJorus Kak HaykKa. 3a/1aql U pa3zesibl
9KOJIOTUM.  MeToJabl  3KOJIOTHYECKHUX
HCCIIETOBaHUM. DKOJIOTHYECKOe
MHUPOBO33PEHUE COBPEMEHHOI0 YeJI0BEKa.

Cpenbl 0OUTaHUS OPraHU3MOB: BOJHAS,

HA3eMHO-BO3/IyIIIHAS, IIOYBEHHAs,
BHYTPHUOPraHU3MEHHAS.

DKOJIOTHYECKHUE (bakTopsI.
Knaccudukanms SKOJIOTMYECKUX

(akTopoB: abuoTHYeCKHe, OMOTHYECKHE U
AHTPOIIOTCHHBIE. JleicTBue
HKOJIOTHYECKUX (DAKTOPOB HAa OPTaHU3MBI.

AbGuotnueckue (hakTopsI: CBET,
TEMIEPATYpa, BJIQ)KHOCTb.
doTonepuon3M. ITpucnocoOnenus

IKOJIOTHSI — HAYKa 0 B3aMMOOTHOINEHUAX
OPraHu3MoOB W HAJIOPTraHHU3MEHHBIX CHCTEM
C OKpPYVKAIOIIEH cpenoii

3apokaeHne U pa3sBUTHE DKOJIOTHMH B Tpyaax A.
I'ym6onpara, K. ®@. Pyare, H. A. CeBepiiosa, 9.
Iekkens, A. Teucim, B. H. Cykauésa. Pa3nensr
M 334a4M SK0J0rnH. CBsA3b DKOJOTHM C APYTUMU
HayKaMH.

Metoapsl dkoaoruu. IloneBble HaOIIOIEHUA.
DKCIIEPUMEHTEI B DKOJIOTHH: IPUPOIHBIE
u jaboparopHble. MoaeaupoBaHHE B DKOJIOTHH.
MOHHUTOPHUHT OKPVYIKAIOIIENH Cpeabl: JOKAJILHEIN,
PETHOHANLHBIA U T100AILHBIN.

3HayeHHe  DKOJIOTHYECKMX  3HAHUM  JUIA
YeJIOBEKA. DKOJOTMYECKOE MHMPOBO33PEHHE KaK
OCHOBA _ CBS3€H  YEIOBEUYSCTBA  C IPHPOOOM.
PopMHUpPOBAHUE  BKOJIOTHYECKON  KYIABTYPHI




OpPraHU3MOB K JIEHCTBUIO aOMOTHYECKHX
(dakTopoB. bruonornyeckue puTMBI.
buotnyeckue (hakTOopHI. Bunp
OMOTHYECKUX B3aMMO/JICUCTBUN:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOMO3 U
ero ¢opwmel. Ilapasutusm, koomepamus,
MyTYyaJlu3M, KOMMEHCAJIU3M
(KBapTHUpPaAHCTBO, HAXJICOHHMYECTRO).
AMeHcanu3M, HEUTpaiu3M. 3HauCHHE
OHMOTHUYECKUX B3aUMOJICUCTBUN st
CYILIECTBOBAHUS OPTaHNU3MOB B IIPUPOIHBIX
cooOmiecTBax.
DKOJOTHYECKHE
MOMYJISALIUHN.
MO YJISALIUN:

XapaKTEPUCTUKU

OcHOBHBIE ~ ITOKa3aTENH
YUCJIIEHHOCTh, IIJIOTHOCTb,
pPOXXIaeMOCTb, CMEPTHOCTh,  IPHUPOCT,
murpanus.  JluHamMuKa ~— YHUCIEHHOCTH
MOMYJISIUK U €€ PeryJssiusl.

JdemoHcTpaumMu:

Ilopmpemuvr.  A. T'ymOonbnrT,
Pynbe, O. T'exkens.

Tabauyvl u cxemor: kapta «lIpupoaHbie
30HpI  3emun», «Cpenpl — oOUTaHUA
OpraHUu3MOBY, «DoTonepuoauzmM»,
«[Honynsauum», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTH TMOMYJSIIUK  UH(Y30pHH-
Tydenbkny, «[lumessie menm».

K. @.

JlaGopaTopHble W NpPaKTHYeCKHe
paboThI:

Jlabopamopnas ~ paboma  Ne 3.
«Mopdonoruyeckue 0COOEHHOCTH

pacTeHuil U3 pa3HbIX MECT OOUTaHUS.
Jlabopamopnas paboma Ne 4. «Bnustaue
CBETa Ha pPOCT U PpA3BUTHE YEPEHKOB
KoJeycay.
Ilpakmuueckas paboma Ne 2. «Iloncuér
TUIOTHOCTH TIOMYJSIMA Pa3HBIX BHUJIOB
pacTeHum».

M 3KOJIOTHYECKOM I'PaMOTHOCTH HACEIICHMS.

JleMoHCTpaIMK

IloptpeTnl: A. I'ym6oupat, K. @. Pynse, H. A.
CeBepuioB, . I'ekkenn, A. Tenmcau, B. H.
Cykaués.

Tabmumel ¥ cxeMbl:  «Pa3jiensl  DKOIOTHUN,
«Metoapl 3konoruny, «CxemMa MOHHTOPHHIA

OKPVYKAIOIMICH CPEIBDY.

JladopaTopHbIe M MPAKTHYECKHE PA0OThI
JJabopatopHasa pabota «M3yucHue
METOJIOB SKOJOTMYECKHUX MCCIIEAOBAHMI)).
Oprauu3Mbl ¥ cpeia 00MTAHUS

OkoJjiornyeckrie (hakTopbl U 3aKOHOMEPHOCTHU
nx_nevcreust. Kiaccndukamums SKOIOTMUYECKUX

(haKkTOpOB: a0MOTHYECKUE, OMOTHYECKHE,
aHTPOIOT€HHBIE. OOme  3aKOHOMEPHOCTH
IENCTBUA DKOJIOTHUecKuX (akTopoB. IlpaBuio
muauMmyma (K. Ilopenrens,  1O.  JIn6ux).
TollepaHTHOCTE. OBpUOHOHTHELIE
M CTEHOOMOHTHEIE OPraHU3MEl.

AlGuoTHUeCcKHuE (hakTOpEL Cser KaK
DKOJIOTHYECKUI  dakTop. JIeHcTBHE  pa3sHBIX

YYaCTKOB COJIHEYHOTO CIICKTpa HAa OPraHM3MEL
OKOJIOTHYECKHE I'PYNIBI PAaCTCHHH M KMBOTHBIX
10 OTHOLIEHHUIO K cBeTy. CUrHaJIbHAS POJIb CBETA.
DoTONECPHOAN3M.

TeMmneparypa KakK JKOJIOTMYECKHH (aKkTop.
JlericTBMEe  TeMmepaTypbl Ha  OpPraHU3MBL.
IToMKMIIOTEpMHBIC 1 TOMOMOTEPMHEIE
OpPraHu3Mbl. OBPHUTEPMHBIE M CTEHOTEPMHLIC
OPraHU3MBbL.

Bna)XHOCTBL  KaK _ DKOJIOTMYECKHMI  (pakTop.
IIpucnocoOJieHnst  pacTEHUM K IMOJAEPKAHUIO
BoaHoro Oamanca. Kimaccudukains pacTeHUH 1O
OTHOIICHUIO K BOJIE. [IpucniocobieHus
JKHBOTHBIX K M3MEHEHHUIO BOJJHOTO PEXKMMA.

Cpenpl  obOWTaHMs  OpPraHM3MOB:  BOJHAsd,
HAa3eMHO-BO3AVIIIHAYA, IOYBEHHAs, TIIYOMHHAS
MIOANOYBEHHAS, BHYTpHOprann3MeHHas. Du3nKo-

XHMHYECKHE  OCOOECHHOCTH  cpel  OOMTaHHUA
opranm3MoB.  IIpucnocoOieHHsT  OpraHu3MOB
K JKM3HU B Pa3HBIX cpeliax.

bronornyeckue PHUTMBEIL. Bremmne
1 BHYTpEHHUE PHUTMEL.  CyTOYHBIE M TOAUYHBIC
PUTMBL. IIprcnoco0JIEHHOCTD OpraHu3MoOB

K CE30HHBIM M3MEHEHHUIM YCIOBUH JKHU3HH.
Kusuennsle ¢opMel opranu3moBn. llonstue
o xku3HeHHon  dopme. JKuzHeHnHwle  (HOPMBI
pACTEHUN: JEPEBbs, KYCTAPHUKHU, KYCTAPHHUYKH,
MHOT'OJIETHHE  TpaBbl, OJHOJIETHHE  TPaBHL.
Kuzuennrle HOPMBI KUBOTHBIX: T'MAPOOMOHTEIL,




Tr¢OOMOHTEI, adpOOHOHTEL. OcobenHocTH
CTpOEHHA ¥ 00pa3a KU3HH.

buotnueckue ¢akTopnl. Buapl OMOTHYECKHX
B3aMMOJACHCTBUN: KOHKYPCHIIUS, XWIIHHUYECTBO,
CHMOHO03 H €T0 (hOpPMBEL. [TapasuTusm,
KOOIIepaIus, MYTVYaJIN3M, KOMMEHCAJIN3M
(KBapTHPAHTCTBO, HaXJIEOHUYECTBO).
Herpoduueckne B3auMOAEHCTBHUS (TOMUYECKUE,
dhopuueckue, (dhadbpuueckue). 3HaueHue
OMOTHUYECKHUX B3aNMOJICUCTBHHI ans
CYIIIECTBOBAHMS OPraHM3MOB B cpele OOUTaHUs.
[IpuHIKMO KOHKYPEHTHOIO MCKIIOYEHHSL.

JleMoHCTpanuu

Tabmuist M CXEMBIL: «DKOJIOTHYECKHE
(hakTOpHIY, «CBeToBon CIICKTDY,
«DKOJIOTMYECKHE  TPYINBLI  JKMBOTHBIX IO
OTHOILIEHUIO K CBETY», «TemIoOKpPOBHEIE

JKUBOTHBIE», «XOJOJHOKPOBHBEIC JKHBOTHBIC)Y,
«DOU3NONOTHYCSCKUE  aJIAIITAlliM _ JKUBOTHBIXY,
«Cpenpl obuTanus OPraHHU3MOBY,
«buonornueckue puTMbDy, «KnusHeHHsle GOPMBI
pacTeHuiiy, «OKusHeHHBIE (OPMBI SKUBOTHBIX)Y,
«IKOCHCTEMa  ITMPOKOJHMCTBCHHOIO  Jiecay,
«IKocHCcTEMa XBOHHOTO Jiecay, «llenu muTanusy,

«XHIHIYECTBOY, «[lapa3zutusmy,
«KoHKypeHIA, «CumMOmo3y,
«KoMMeHcamm3my.

O0opynoBaHue: repbapuu pacTeHui

M KABOTHBIX,  IPHUCIIOCOOJEHHBIX K BIUSIHHUIO
Pa3IMYHLIX DKOJOTMYECKUX (DaKTOPOB; repdbapuu
CBETOJIIOOMBEIX, TEHETIOOUBEIX
1 TEHEBLIHOCIMBBIX PACTEHMIA; CBETOJIOOUBLIE,
TEHENIOOMUBLIE M TEHEBLIHOCIMBEIE KOMHATHBIE
pacTeHus; repoapuu M KOJUIEKIINH
TEILIOJIOOUBLIX, 3UMOCTOMKHX,
MOPO30YCTOHYMBBIX PACTEHMM; 4ydenaa ITHII
U 3Bepeii; repOapuy  pacTEHHWH, OTHOCSIIHAXCS
K TUrpoHTaM, KcepoduTam, Me30(uTaM;
KOMHATHBIE PACTEHMS JAHHBIX T'PVIIIL, KOJUIEKIIHUN
JKMBOTHBIX, OOMTAIOIIMX B pPasHBIX  cpedax;
repbapuy M KOJUIEKIIMM PACTEHWM W KUBOTHBIX,
00JaIaroMKX  YepTaMU __ IPUCIOCOOIEHHOCTH
K CE-30HHBIM _ M3MEHEHMSIM  YCIIOBHI  KW3HHU,
repbapuy M KOJUIEKIIMM PACTEHMHA M KHBOTHBIX
pa3IMYHBIX  JKHU3HEHHBIX  (hOpM:  KOJUIEKIIMH
JKMBOTHBIX, YYaCTBYIOIIUX B PA3IHYHBIX
OHMOTHYECKUX B3aUMOIECHCTBHUIX.

JladopaTopHBIE M MPAKTHYECKHE PA0OTHI

1. JaGopatopHas pabora «BraBieHHE
MPUCIIOCO0IEHUH OPIraHHU3MOB K BJIMSHHIO
CBETaY.




2. JlabopaTopHasa paboTa «BulBICHHE
MPUCIIOCOOIEHU I OpPraHU3MOB K BIUSTHHIO
TEMIEPATYPEDY.

3. JlabopatopHas paboTa
«AHaTOMHYECKHE OCOOCHHOCTH PACTEHHUI M3
pAa3HBIX MECT OOUTAHU.

IK0JI0THsI BHIOB M NONMYJISIIHAiA

DKOJIOIrMYECKHE XAPAKTEPUCTUKHA TONYIISIIUH.
[Monynsanus kak Ouosiornyeckas cucrema. Ponab
HEOJHOPOJHOCTH CpEeJibl, (DM3UYECKUX OapbepoB
1 0COOEHHOCTEN OMOJIOrHuU BUJOB
B (DOPMHUPOBAHUU IPOCTPAHCTBEHHON CTPYKTYPBI
nonyinanuii. OCHOBHBIC IMOKA3aTEIIM ITONYIIAIIUH:
YHUCJICHHOCTb, IJIOTHOCTh, BO3PACTHAs M I10JIOBAs
CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTpALIHs.

OKkonoruyeckas CTPYKTYypa O YIISIIUH.
OreHKka 4YHUCJIEHHOCTH MNOonyisanuu. JluHamuka
NONYJSIMUKN M e€  peryisnus. buoTmuecKuit
IMOTCHITA A MO YSAIINM. MoaenupoBaHue
JIUHAMHKHA MO YJSAIUH. Kpusble pocrta
YHUCICHHOCTH nonyisanuu. KpuBble BELKMBAHUSL.
Perymsnusl  9WCIIEHHOCTH  TTOOYISAIWN:  POJb
(haKkTOpOB, 3aBUCAIIMX W HE 3a-BHCIIIUX OT
IUIOTHOCTHU. DKOJIOTHYECKHUE CTPATErUH BUIOB (T-
u K-cTparerun).

Ilousitne 00 DSKOJIOTMYECKOW HHIIE BHJA.
MecTooOUTaHUE. MHoromepHas MOJEIb
sKoJiormuyeckor  Humm _ JIk. M. XaTdnmHCOHA.
Pa3mepnl sxosoruuyeckor HUMmu. IloTeHnuanspHas
1 peaJn30BaHHasl HUIIIH.

Bua xak cucreMa monyJsiui. Apeajbl BUIOB.
Buanl H UX JKU3HEHHDIE CTpaTEruu.
OKOJIOTHYECKNE YKBUBAJICHTEL.

3aKOHOMEPHOCTH __ ITOBEJACHUS Y MUTPAIIANA

JKHBOTHBIX. buonornueckue WHBa3UH
qy)KEPOIHBIX BUIOB.

JleMoHCTpaIMK

Iloptper: Ixx. M. XaTumHCOH.

Tabmuisl M CXEMBEL: «OKOJIOTHUSCKHE
XapaKTEPUCTUKHU O YIS,
«IIpocTpaHCTBEHHAsT CTPYKTYpa MONYIAIHANY,
«Bo3pacTHBIE MHUPAMUJIBI O YIS,
«CKOpOCTh _ 3aceJIEHHsI  TOBEPXHOCTH  3eMIIH
Pa3IMYHBIMU OpraHu3MaMuy, «Mojiens
skoJioruueckor Humm Jx. M. XaTunHCOHAaY).

O06opynoBaHue: repbapuu PACTEHHUI;

KOJUIEKIIUHU KUBOTHBIX.
JlabopaTopHbIe H NPAKTHYECKHE PAOOTHI




JlJabopaTtopHas pabora
«[IpucnocobyieHus ceEMSIH DACTECHUN
K PaCCEICHUIOY.

Tema 4. Coo011ecTBA ¥ YKOJOTHYECKHE CUCTEMbI

Coo01recTBa 1 IKOJOrHYecKue
CHCTEMbI

Coo0111ecTBO OPraHu3MOB — OUOIICHO3.
CtpyKTypbl OuoneHo3a: BUJIOBas,
MPOCTPAHCTBEHHAS, Tpodrueckas
(mumieBast). Bunbl-nomunantel. CBsizu B
OHoLIEHO3E.

DKOJOrn4ecKue CUCTEMBI
(axocuctemsl). [lorsTue 06 3KOCUCTEME U
ouoreoreHo3se. OyHKIIMOHAIbHBIE
KOMITOHEHTBI 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopor
BEIIECTB M MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (nu1EeBbIC) YPOBHH
sKocucTeMbl. [luiieBble menu u CeTH.
OCHOBHBIE  TIOKA3aTeIM  JKOCHUCTEMBI:
ouomMacca, MPOAYKIUS. OKOJIOTHYECKUE
MUPAMHIIBI: TPOAYKIMH, YUCICHHOCTH,
OHOMAacCCHI. CaoiicTBa OKOCUCTEM:
YCTOWYMBOCTD, CAMOPETYJISIINS, Pa3BUTHE.
Cyxkueccus.

[TpupoaHbIE SKOCUCTEMBI. DKOCHCTEMBI
03€p W pek. DKocucTeMa XBOMHOTO WU
ITUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTE€HHBIE 9KOCUCTEMBI.
ATPO3KOCHCTEMBI. YpOoskocucTeMsl.
buonorunueckoe 5 XO35IICTBEHHOE
3HaYeHUE arpo3KOCUCTEM u
ypOOIKOCUCTEM.

buopasnoobpazue KaK ¢bakrtop

ycroitunBocTd dKkocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenne B.W. Bepnaackoro o 6uocdepe.
['panuiipl, coctaB u CTpyKTypa OHOCPEPHI.
XKuBoe BemecTBO W €ro  (QPyHKIIHH.
OcobenHoctu 6nocheps! Kak riaodanbHON
HKOCUCTEMBI. JIMHAMHUYECKOEe PaBHOBECHE
1 obpatHas cBs3b B Ouocdepe.

KpyroBopotsl BEIIECTB "
OMOreOXMMHYECKHE LHUKIbl 3JIEMEHTOB
(yrnepona, a3oTa). 30HaNBHOCTh

ouocdepsl. OCHOBHBIE OMOMBI CYIITH.
YenoBeuectBo B Ouocdepe 3emin.

AHTpoOTIOTeHHbIE U3MEHeHus B O6uocdepe.

['mo6anbpHbIe 9KOIOTUYECKUE TPOOIIEMBI.
CocymecTBoBaHue MIPUPOJIBI "

IKO0JIOTr U COODIIECTB. IKOJIOTHYECKHE
CUCTEMbI

CoobmiectBa _opranu3moB. buorieHos u ero
crpykrypa.  CBg3um  MeEXOy  OpraHm3MaMu
B OMOIIEHO3E.

DKocucrema KakK OTKPBITas cHCcTEMA
(A. JIx. Tencnau).  DyHKNMOHAIBHBIE  OJIOKH
OpraHU3MOB B DKOCHCTEME: MPOIYIIEHTEL,

KOHCYMCHTHBI, PEAYICHTHI. TDOd)I/ILIeCKI/IC YPOBHH.

Tpoduueckne nenu u ceru. AOUOTHUYECKHE
010KM sKocucTeM. [10YBBI U WIIBL B DKOCUCTEMAX.
Kpyrosopor  Beliects U IIOTOK  DHEPrUM

B DKOCHCTEME.

OcHOBHBIE IOKA3aTEJIM DKOCUCTEMEL. bromMacca
M OPOAYKIHS. DKOJIOTHYECKHE MUPAMUILI YUCEL,
0MOMAacChI M DHEPIHH.

Hunamuxa sxocucmem. Kamacmpoguueckue

nepecmpouku.  DPaykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHUHU.
IlepBuYHBIE M BTOPUYHBIE  CYKIIECCHM W HX
OPUYUHBL.
AHTpOnIOreHHble BO3JEHCTBUS HA CYKIIECCHH.
KnumakcHoe coobiiectBo. bropasHooOpasue
M IOJIHOTA _KPYrOBOPOTA BEIIECTB — OCHOBA
YCTOMYHBOCTH COOOIIECTB.

IIpupoaHbIe DKOCUCTEMBL. JKOCUCEMbL 03ED
U pPex. Dkocucmemvl ____mopeil U OKeanos.
OKkocucmembl MyHOD, 1€C08, Cmenel, NyC-mblhb.

AHTpONIOreHHEBIE DKOCHUCTEMBI.
Arposkocucrema. Arpornenos. Paznuuust MexIy
aHTPOIIOT€HHLIMH W IIPUPOJTHBEIMHU
DKOCHUCTEMAMHU.

VpbookocucteMbl.  OCHOBHBIE KOMIIOHEHTHI
ypOoskocucteM. T'opoackas d¢uopa w dayHa.
CuHaHTpOIIM3AIIH TOPOJICKOM dayHBIL
brnonornyeckoe M XO3SMCTBEHHOE  3HAUCHHE
arpodKOCUCTEM M YPOOIKOCHCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHUSA OCHOBHBIX
B3aMMOJCHCTBUM OPraHUM3MOB B DKOCHCTEMAX.

Poinw KACKAOH020 opdexma U 6U006-
-20upuramopos (k1104 esbix 61008)
6 pynkyuonuposanuu __ skocucmem. _ Ilepenoc
DHEPIUM W BEIIECTB  MEXKJIY  CMEKHBIMU
DKOCUCTEMAMHU. Y CTOWYHMBOCTL  OpPraHU3MOB,
IO YIS AN U DKOCHUCTEM B _YCJIOBHSIX

€CTECTBEHHBIX U aHTPOHOT€HHBIX BO3AE€HCTBHIA.
Mexanusmvi 6030eticmeust 3a2pA3HeHUL DAZHBLX




YEeJI0BEYECTBA. CoxpaHneHnue
Ooropa3zHooOpasus Kak OCHOBA
YCTOMYHUBOCTH ounocdepsl. OcHoBa
PaIMOHATILHOTO YIIPABJICHHUSI TPUPOTHBIMHU
pecypcaM M UX  HCIOJb30BaHUE.
Joctuxkenust  OMONIOTMM W OXpaHa
MIPUPOJIBI.

JdemoHcTpaumuu:

Tlopmpemor:  A. JIx. Tencim, B.H.

Cykaués, B. 1. Bepnaackuid.

Tabnuyvr u cxemol: «[IUIIEBBIC LETINY,
«bHOIIEHO3:  CcOCTaB  H  CTPYKTypaw,
«[Ipuponusie coo011ecTBay, «emnu
MUTaHUS», «IKOJIOTHUYECKAs TUPAMUIAY,
«buochepa u uenoBek», «Ikocucrema
LIMPOKOJIMCTBEHHOIO Jiecay, «IKOcUcTEMa
XBOWHOTO Jieca», «buoreHo3 Bomoémay,
«ATPOIICHO3», «[TpumepHbIC
AHTPOITOTCHHBIE BO3JICHCTBUS Ha
npuponay»,  «BaxkHelnne — HUCTOYHUKH
3arps3HEHUST BO3/IyXa U TPYHTOBBIX BOJIY,
«[louBa — BakHeHIIass COCTaBIISIOIIAS
ounochepn», «DaKTOPHI AeTPagaliy IOYBY,
«[lapaukoBenii  3pdext»,  «DakTOpbI
PaIOaKTHBHOTO 3arpsi3HEHHs OHOCheph»,
«O6mas CTPYKTypa ouochepni,
«PacmipocTpanenue xu3Hu B Oumocdepey,
«O30HOBBII 3KpaH ouochepni»,
«KpyroBopor yriepoma B Ouochepe»,
«KpyroBopoT a3oTa B mpupoae».

Obopyoosanue.  MOJEIb-aNILTAKAIIIS
«Tunuyaple  OWOLIEHO3BI»;  TepOapuit
«PacTutenpHBIE COOOMIECTBAY; KOJIIEKITUU
«buouenos», «Bpemurenn BaxKHEUIINX
CEIIbCKOXO03SUCTBEHHBIX KYJIBTYDPY;
repbapud W KOJJIGKIIUM pACTEHUN W
KUBOTHBIX, TPUHAUICKAINIHNEC K Pa3HBIM
HKOJIOTHUECKUM TPYIMIaM OJHOTO BHUJA,

Kpacnas  kuura P®, wu3o0paxenus
OXpaHseMbIX  BHJOB  DAacTeHUH U
KUBOTHBIX.

munoe
CYOOp2aHUIMEHHOM,
nOonyuAUUOHHOM U

HA
OP2AHUBMEHHOM,

OKOCUCTNEMHOM __ YDOBHSAX,
OCHOBbI IKON02UYECKO20 HOPMUDOBAHUS
AHMPONo2enno20 _sosoelicmeus. MeToI0J0rus
MOHHUTOPHHIA ECTECTBEHHBIX M aHTPONOI€HHBIX
OKOCHCTEM.

JleMoHCTpaMyu

Iloptper: A. JIx. Tencim.

Tabmunsl 1 cxemul: «CTpykTypa OHOIIEHO3aY,

«DKOCHCTEMA  IIHPOKOJMCTBEHHOIO  JIecay,
«IKxocucrema XBOHMHOTrO jecay,
«PYHKIMOHATEHBIE CPYIIIBI OpraHu3MOB
B DKOCHCTEME, «Kpyrosoport BEILIECTB

B dKocucTeMey, «llenu murTaHug (macTOMILHAL,
JIETPUTHAS )Y, «IKOJIOTHYECKAsI OUpaMmua
Yypceny, «IKOJIOrHYecKas NUpaMuaa OMOMAaCChIy,
«DKOTOrHYeCcKas nupamMma DHEPTUIY,
«O0pazoBanue 0ojoTaR, «llepBrynas
CcyKileccusy, «BoccTaHOBIEHHE Jieca  IIOCIE
moxkapay», «JDKOCHCTEMA 03€pay, «ATPOIIEHO3Y,
«KpyroBopor  BENIECTB M IIOTOK __ DHEPLHUHU
B arpouenosey, «IIpuMepsl ypO0o-d3KOCHCTEMY.

O06opyaoBaHueE: repbapuu pacTEHMIA;
KOJUIEKIIMM HACEKOMBIX; Uydesa IITHI[ U 3BEPEN;
repbapun KYJIBTYPHBIX M JUKOPACTYIIUX
pACTEHHII; aKBapUYM KaK MOJEIb YDKOCHUCTEMBI.

JlabopaTopHbIE M MPAKTHYECKHE PA0OTHI

1. IIpakTtuueckas pabotra «M3yuenue
M OIIMCaHUE YPOOIKOCUCTEMBI.

2. JJabopatopHas pabota «M3yuenue
pa3HooOpaszus MEIKHX IMOYBEHHBIX
YJIEHHCTOHOTHX B Pa3HBIX DKOCHUCTEMAX.

3. DKcKypcusa «IKCKYpCUs B TUIMYHBIN
ouoreorieHo3 (B nyOpaBy, Oepe3HsK, €JIbHHUK, HA

CYXOJOJbHBIM WM IIOMMEHHBIA JYI, O3€pO0,
00JI0TO)».
4. DKcKyYypcusd «IKCKYpPCHUS

B arpodKOCHCTEMY (HA II0JI€ MJIHM B TEIMIUYHOE
XO3AMCTBO)Y.
buocdepa — riodajabHas JKOCHCTEMA
Bbuocdepa — obmiemiageTapHas  0007d04Ka
3eMad, TJI€ CYIIECTBYET WJIM _CYIIECTBOBajIa
JKM3Hb. PasBuTHe mpeacraBiaeHHii o buocdepe
B Tpyaax J. 3iocca. Yuenue B. M. BepHaackoro
0 Oouo-chepe. Obnactu Ouochepnl U €€ cocras.
Kusoe BenectBo Onocepsl U ero PyHKIHUH.
3aKOHOMEPHOCTH CYIIECTBOBAHMUS OMOCHEPEL.

Ocobennoctit  Omocdepsl  Kak  TII00ATBHOM
YKOCHUCTEMBIL. JlnHaMuyeckoe paBHOBECHE
B Onocdepe. KpvyrosBopoTsl BEIIECTB




1 OMOTr€OXMMHMYECKHE ITUKIEI (Yraepoda, a30Ta).
PUTMHYHOCTD SBJIEHUH B OHocdepe.

30HaIBHOCTE OHochephl. IloHdarue o GuoMe.
OcHOBHBIE OMOMBI CYIIIM: TYHJIpa, XBOMHLIE jeca,
CMENIAaHHbIE U ITMPOKOJMCTBEHHBIE JIeca, CTEIH,
CaBaHHBLI IIYCTBIHU TPOIIMYCSCKUE  Jieca,
BBICOKOT'ODbS. Knumar, PACTUTENLHBIN
Y JKMBOTHBINM MHp OMOMOB CYIIH.

CtpykTypa ¥ (DYHKIMS KMBBIX CHCTEM, OLICHKA
HX _PECYPCHOrO IOTEHIMaga U O0MOoc(hEpPHBIX
dbyHKIHII.

JleMoHCTpaMu

Iloptpetsl: B. M. BepHuaackwuii, 9. 31occ.

Tabmumer  u cxeMsl:  «[eocdhepsl  3eminy,
«KpyroBopor asora B mpupoae», «Kpyrosopor
yriaepoga B nmpupoac», «KpyropopoT KHCIOpojaa
B mpupoae», «KpyroBopor BOAbI B IPUPOIEN,
«OcHoBHBIE OMOMBI _cyiny, «Kimnmarndeckue

nosica Semimy, «Tyaapay, «Tatiray,
«CMmenagueii Jecy, « [ IIMpOKOIHCTBEHHBIN JIEC,
«Creupy, «CaBaunay, «IIyCcTBIHSY,

«TponnyecKui Jecy.
O6opynoBanue: repOapu  pacTeHHUM pas3sHBIX
OMOMOB; KOJUIEKIIUH KMBOTHBIX.
Ye10BEK H OKPYIKAIOIIAS cpeaa
OKOJIOTUYECKHE KPHU3HMCHl U MX NPHYUHBL.
Bo3znericTBue 4eJI0BEKa Ha ouochepy.
3arpssHeHde  BO3AVIIHOW  cpedbl.  OxpaHa
BO3JyXa. 3arps3sHeHue BOJHOW cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MMOYBEHHBIX pecypcoB. M3MeHenne Kaumara.
AHTpOnIOreHHoe BO3JICHCTBHE Ha
pACTUTENbHBINA M KMBOTHBIM  Mup. OxpaHa
PACTUTEIBHOIO M KUBOTHOrO Mupa. OcCHOBHEIE
NPUHIMIOLL OXpaHbl npupoabl. KpacHple KHHUTH.
Oc000 oxpaHsgeMble NPUPOAHEIE TEPPUTOPUHU
(OOIIT). boranuueckue caabl U 300-JIOTHYESCKHE

HapKu.

OcHOBHEBIE MIPUHIIAOLL YCTOMYMBOTO PAa3BUTHS
4CJI0BCYCCTBA U OpUpOabI. PanmoHnanbHOE
OpUpPOAOIIOJIb30BaAHUC " COXPaHCHUEC

OMOJTOrHYecKoro pasHoobOpasust 3emunn. OOI1Iue
3aKOHOMEPHOCTH _ TJIOOAIBHBIX  DKOJIOTHMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOIO KPHU3HCa
U €r0 BEPOSITHBIE [TOCIEACTBHUSL.

Pa3sBuTHe METOI0B MOHMTODHMHIA Pa3BUTHS
ONACHBIX TEXHOI€HHBIX ITpoleccoB. Cucmemmuble
UCCIe008aHUSA Nepexo0ad K pecypco-coepezarouyel
U KOHKYDEHMOCNOCOOHOU oHep2emuKe.
Buo-moruyeckoe pa3HooOpa3re U OUOPECYPCHL.
Hayuonanvuvie  ungopmayuonnsvie cucmemol,




obecneuusarnwue 0ocmyn K uHopmauuyu no

COCMOSHUIO _ OMOEIbHbIX _B8UO00E U IKOCUCHEM.

Ocroesbl 3K0pea6wzumauuu

JKocucmem

U cnocobos  O6opvbbl ¢ OUONOBPEAHCOCHUSMU.

Pexoncmpyxyus MOPCKUX U HA3eMHbIX
IKOCUCTNEM.

JleMoHCTpanuu

Ta6m/1um 1 CXCMBI. «3aI‘DSI3HeHI/I€

aTMOC(bCDI)I», «3arpsa3HeHne I‘HI[DOC(bCDI)I)),

«3arpsi3HeHue mouBby, «IlapHUKOBBIA 2P deKTY,

«0co060 OXpaHACMbIC ITPUPOAHBIC TEPPUTOPHUHNY,

«MoJieny yopasisieMOro MUpay.
O0OopynoBaHue: dororpaduu

OXPAaHACMBIX

pacTeHud W kuBOTHBIX KpacHoii kauru PO,

KpacHo#l KHUTH pernoHa.

*TemaTH4eckoe IJIaHUPOBaHUe ydeOHOro npeamera «buosorns» 10 kiaace

0P

Ba3zosblii yposens (1 1ac)

Yray0JieHHbli
(1+24aca)

YPOBEHb

Kon-Bo
4acoB

Kom-Bo
4acoB

3y

Tema 1-2. buosiorust kak Hayka. ZKuBble cucTeMbl

9y

lu

buosnorusa KaK
Hayka

1a

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

Dynoamenmaivhble, NPUKIAOHbLE
U NOUCKo8ble HayyHvle uccnedo8amus
8 buono2uu.

1a

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

Ilpogheccuu, CBA3AHHbLE ¢ buonozueii.
Suauenue ouono2uu 6 NPAKMUYECKOU
oesmebHOCmu Yeno6eKa. Meouyune,
CeNbCKOM __XO3AUCmEe, NPOMbLULLICHHOCIU,
oxpare npupoobi.

1a

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

L

Meroas!l mo3HaHUA
JKUBOW ITPUPOJIBI

lu

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

Memooul MONEKVIAPHOU U buono2uyeckou
HAyKu.

lua

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

Housamue o 3a8ucumoll _u He3asucumou
nepemennou. Ilnanuposanue s3xcnepumernma.
Ilocmanoexa u nposepka cunomes. Hynesas

lua

https://less
on.academ
y-

content.my
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2unomesa. _ Iousmue
oocmoseprocms. Pazopoc 6 buonocuyeckux
OaHHbIX. Ouyenka 00CcmosepHocmu
NOJIVYEHHbIX __ Pe3Vibmamos. Ipuyunol
UCKAJICCHUSL _Pe3VIbMAmos _IKCHEePUMEHmA.
Tonsmue cmamucmuyecko2o mecma.

gulOOpKU U eé

school.edu.
ru/06/10

lg

JKuBple  cuUCTEMEI
U UX OpraHu3anus

la

https://less
on.academ
Y-
content.my
school.edu.
ru/06/10

JICUBLIX __CUCMEM: __ eOUHCIEO

cocmaea, 0MCKD€H1HOCI7’lb
CJIO2HCHOCMb
cmpyKniypbul,

Csoticmsa
XUMUYECK020
U YenoCHHOCMb,

U YNOpsI004EHHOCHb
OMKDbIMOCIb, CamMoopanu3ayusl,
CaAMOB80CnpPOU3BeOeHUe,  DA30PANCUMOCHID,
UBMEHYUBOCMb, POCIL U PA3GUIMUE.

la

https://less
on.academ
Y-
content.my
school.edu.
ru/06/10

HdVKI/l, uzyuvaruwiue  oHcusvle
HA PA3HbIX YPDOBHAX OpcaHUu3auuul.

cucmemyvl

1a

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

8y

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHE KJIETKH

244

lu

XUMUYECKUN
cocTtaB KiIeTkd. Boma
Y MUHEPAJIbHBIE COJIU

1a

https://less
on.academ
Y-
content.my
school.edu.
ru/06/10

Munepanvuvie  sewecmesa
OuoI02UYecKas poib.

Kiemku, ux

1a

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

Ponv kamuonos u anuornos 8 kiemke.

lu

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

L

benku. CocraB u
CTpOeHUE OEITKOB

lu

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

Knaccupuxauusa benxos. Ilpuonwi.

lu

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

Jlabopamopnas paboma « Obnapyceriue
0enKo8 ¢ NOMOWBbIO KA4eCmEeHHbIX

peaxyuiLy.

lua

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

lu

DepMeHTBI —
OMOJIOrTYECKHE
KaTaJn3aTOPhI

lua

https://less
on.academ
y-

content.my
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school.edu.
ru/06/10

benku-akTuBaTOpHl M OCNKU-UHTUOUTOPHI..

lua

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

3aBUCUMOCTh CKOPOCTH (hDepMEHTATUBHBIX
peaKuii OT pa3IMYHBIX (PaKTOPOB

lua

https://less
on.academ
Y-
content.my
school.edu.
ru/06/10

lu

VrieBoaml.
JInmaer

lua

https://less
on.academ
Y-
content.my
school.edu.
ru/06/10

Obwun NIaH CmMpoeHus U pusuxo-
XuMuyeckue ceoucmed y2ie6o0008

lu

https://less
on.academ
Y-
content.my
school.edu.
ru/06/10

Buonocuueckue ynxyuu aunudos. Obuue
ceolcmed  OUON0UYECKUX  MeMOpan —
meKy4ecmb, CnocoOHoCmb
K CaMO3AMbIKAHUIO, NOJYNPOHUUACMOCHLb.

lu

https://less
on.academ
Y-
content.my
school.edu.
ru/06/10

lu

Hykneunossie
KUCIOThl. ATO

lu

https://less
on.academ
Y-
content.my
school.edu.
ru/06/10

Hpyrue wnyxieosunrpudocdatsr  (HTD).
CexBennpoBanue JIHK.Metonbl reHOMUKH,
TPAHCKPUIITOMHUKH, IPOTEOMHKH.

lu

https://less
on.academ
Y-
content.my
school.edu.
ru/06/10

Jlabopamopnaa paboma «Hccnedosanue
HYKAEUHOBBIX  KUCAOM,  6blOCNIeHHbIX U3
KIeMOK DA3IUYHBIX OD2AHUIMOBY.

lu

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

L

Hcropus u MeTobl
U3Y4EHUS KJIETKU.
Knerounas reopus

lu

https://less
on.academ
y-
content.my
school.edu.
ru/06/10

Hcmopusa omxpoimus_xnemxu. Pabomur P.
Tyka, A. Jleseneyxka. Knemounas meopus (7.
Hlsann, M. Illneiioen, P. Bupxos). Memooui
MOJICKVIIAPHOU U KICMOYHOU __ OU0n02UlL.
MUKPOCKONUSL, xpomamozpagusi,
aniekmpoopes, Memoo MeyeHblX _amoMos,
oupgepenyuanrvuoe yenmpugyeuposanue,
KYIbMUSUPOBAHUE KJIEMOK. Usyuenue
Qukcuposanuvlx  Kiemok.  IneKkmpoHHas
Mmuxpockonus. Kongoxanvruas muxkpockonus.
Bumanvnoe  (npusicuznennoe)  uzyuenue
KJIEMOK.

lu

https://less
on.academ
y-
content.my
school.edu.
ru/06/10
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Ipaxmuueckas paboma «H3yuenue | 14 %
Memo0o8 KJ1eMmOoYHOl buonoeuu y-
(xpomamozpaus, anekmpogopes, %‘1
oupgepenyuanrvuoe yenmpugyeuposanue, u/06/10
HIIP)».
lu Kietka KaK lu https:/less
on.academ
L[EJTOCTHAs JKUBast y-
cucreMa content.my
school.edu.
ru/06/10
Knemounas cmenxa 6axmeputi _u_apxei. | 14 %
Ocobennocmu cmpoenus 2emepompo@Hou u v-
asmompo@HOU NPOKAPUOMUYECKUX KIIEMOK. %‘mﬁ
Mecmo u ponv npokapuom 6 buoyeHo3ax. ru/06/10
Tpancnopm seujecme yepes | 14a %
NAA3MAMUYECKYIO _MeMOpany. NacCUSHbIU v-
(Ougdysus, obne2uénnas oupdyzusi, %&l
0CcMOC), AKMUBHBLU (nepeuynblil 1u/06/10
U BMOPUYHBII _ AKMUBHLIL ___MPAHCHOPN).
Tonynponuyae mocmo membpanst. Paboma
HAMPUU-KAAUEB020 _HACOCA.  DHOOUUMO3.
NUHOYUMO3, dazoyumos. DK30UUMO3.
Knemounas cmenxa. I[lpakmuyueckas paboma
«H3yuenue ceolcms KAeMmOYHOL
MeMOpanwLy.
la Crpoenue lg hitps://less
o on.academ
IYKapUOTHYECKOMN y-
KJIETKU content.my
school.edu.
ru/06/10
Llumo3sonw. Llumockenem. __ eudicenue | 14 %
YUMONaa3mbol. Bzaumocsszw y-
OOHOMEMODAHHLIX __ OP2AHOUO08  KIEMKU. %’m}{
Cmpoenue _ 2panyiapno20  pemukxyiyma. ru/06/10
Mexanusm _nanpasnenus benxos ¢ IIIC.
Cunmes _pacmeopumbvix __0eaxos. Cunmes
KJICMOYHbIX MemMOpa. T naokui
(acpanynapubolil) OHOONAAZMANUYECKULL
DEMUKYIVM. Cexpemopnas dyukyus
annapama__Lonvooicu.  Knemounwiili  CoK.
Typeop. Jlabopamopnas paboma
«Hccnedosanue niazmonusa u 0eniasmoniusd
6 DACMUMENbHBLX KIICMKAX).
Ipoucxoxcoenue mumoxonoputl u naacmuo. | 1 %
Cumobuocenez (K. C. Mepeockosckuu, JI. y-
Mapeynuc).  Ilepsuunvie, semopuunvie u %‘_

CIOJICHBIE NIACMUObL POMOCURMEIUPYIOUIUX
oykapuom. Muxpoguramenmoi. Akmunogwie
Mmukpouramenmol.  Muvluweunvle  Kiemku.
AKmunosble  KOMNOHEHMbL __ HeMbIULCYHBIX
xknemok.  Muxpompybouku.  Knemounwii

ru/06/10
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Jlnnamuka 3KOCHCTEM.
Karactpodbuueckue EPECTPONKH.

dnykTyanuu

1y

https://le
sson.aca
demy-
content.
myschoo
l.edu.ru/
06/11

HanpaBieHHble 3aKOHOMEPHBIE CMEHEI
coo01iecTB — cykieccun. Ilepsuunbie
1 BTOPUYHEIE CYKIIECCHU U UX

INPpUYKUHBI.

1y

https://le
sson.aca
demy-
content.
myschoo
l.edu.ru/
06/11

1y

[TpuponHbIe SKOCUCTEMBI

DKOCHUCTEMBI 036D U PEK. DKOCUCTEMBI
MOpEN U OKEaHOB.

1y

https://le
sson.aca
demy-
content.
myschoo
l.edu.ru/
06/11

OKOCHUCTEMBI TYHIP, JIECOB, CTEIIEH,
IYCTBIHb.

1y

https://le
sson.aca
demy-
content.
myschoo
l.edu.ru/
06/11

DKCcKypcus «DKCKypcus
B TUIMYHEINA OMoreoneHos (B ayopaBy,
OCpe3HsIK, CIHHHUK, Ha CYXOHOJbHBIN
WJIM HOMMEHHBIN JIYT, 03€p0, 00I0TO)»

1y

https://le
sson.aca
demy-
content.
myschoo
l.edu.ru/
06/11

1y

AHTpOHOI‘eHHHe
O9KOCHCTEMBI

1y

https://le
sson.aca
demy-
content.
myschoo
l.edu.ru/
06/11

Yp060osK0oCHCTEMBI. DKOMOHUTOPHUHL.
[IpakTnueckasg paboTa
«3ydeHne 1 OmucaHue
YPOOIKOCHUCTEMBI

1y

https://le
sson.aca
demy-
content.
myschoo
l.edu.ru/
06/11

JlabopaTopHas paborTa
«3yyenne  pasHooOpazus  MEJKHX
[MOYBEHHBIX UWICHHCTOHOTHMX B Pa3HBIX
IKOCHCTEMAX)

1y

https://le
sson.aca
demy-
content.
myschoo
l.edu.ru/
06/11

1y

buochepa — rnobanbHas
IKOCUCTEMA 3EMJIU

1y

https://le
sson.aca

demy-
content.



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

PasButue npeacrasiaeHuil o ouocdepe
B Tpyaax 9. 3rocca. Yuenue B. N.
Bepuajckoro o ouochepe

1y

Ooisactu 6uocdepsl U €€ coCcTas.
JKuBoe BemecTBo 6MocheEPEL U €ro

!hng[!I/II/I

1y

1y

3aKOHOMEPHOCTH
CyIIECTBOBaHUS Ouocdepbl

1y

3oHanbHOCTE OHochepsl. OCHOBHBIE
OMOMBI CYIITH

1y

YcroliuuocTs Ouocdepsl

1y

1y

YenoseuecTBO B Ouocdepe
3emn

1y

AHTPONIOTEHHOE  BO3JIEHCTBHE  HA
pPacTUTENbHBIN U JKUBOTHBIN MUD

1y

OxpaHa npupoJIbl

1y



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

1y CocytiecTBoBaHUE 1y
[IPUPOABI U YETIOBEYECTBA

PanyoHanbHOE IPUPOAOIIOIB30BAHUE 1y

YcToYnBOE pa3sBUTHE 1y

24

O060011IeHNEe 3HAHUN 64

34y

UTOro 1024

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsieMoro y
o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHus
pe3yJbTarta
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CdopMupoBaHHOCTH 3HAHUW O MECTE W POJU OMOJOTHU B CHUCTEME
HAayYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAPTUHBI MUPa M HAy4HOI'O
MHPOBO33PEHHUSA; O BKJIAQJ€ POCCUUCKUX M 3apyOe HBbIX YUYEHBIX-
O0uoJ0roB B pa3BuTHE OHONOrMU; (PYHKIHMOHAIBHON TPaMOTHOCTH

YCJIOBCKA JIA pCIICHUS JKU3HCHHBIX 3a/1a4q

YMeHue packpbIBaTh COJEp)KaHHE OHOJIOTUYECKUX TEPMUHOB U
MOHATHI: )KU3Hb, KJIIETKA, OpraHU3M; MeTa0oau3M (0OMEeH BELIECTB U
MpEeBpalleHUEe HEPruu), roMeocTa3 (CaMOperylisiius), ypoBHEBas
OpraHM3alMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEIEHUE (PETPOTYKIIUS),

HACJI€ACTBEHHOCTb, UBMCHYMBOCTL, POCT U PAa3BUTHC

YMmenne — wm3naratb  OMOJOTHYECKHE  TeopuH  (KJIETOYHAs,
XpOMOCOMHasi, MyTanuoHHast), 3akonbl (I'. Mennens, T. Moprana,
H.W. BaBunoBa) u yuenus (0 IeHTpax MHOroo0Opasus U
MPOUCXOXKACHUS  KyIbTypHbIX  pactenwii H.M.  Basuiosa),

OIPCACIIATh 'PpaHUIBI UX NPUMCHHUMOCTHU K KMBbBIM CUCTEMaM

YMeHue BiIaleTb METOJaMU HAyYHOTO TIO3HAHUS B OHOJIOTHH
(HaOJMrOICHUE W OMKMCAHHME JKUBBIX CHUCTEM, IPOIIECCOB M SIBJICHUM;
OpraHu3anys W TPOBEICHHE OWOJOTHYECKOTO DKCIIEPUMEHTA,
BBIJIBMDKEHHWE  THUIIOTE3bl;  BBISIBJIIEHHE  3aBUCHMOCTH  MEXKIY
HCCIIeAyEeMbIMU BEJINYHHAMH, o0BsIcCHEHHE MOJTYYCHHBIX
pe3yabTaTOB, HCIIONb30BAHHBIX HAYYHBIX MOHATUH, TEOpPUM U
3aKOHOB; YMEHHE JIeJlaTh BBIBOJBI HAa OCHOBAaHWUHU TOJTYYEHHBIX

pe3yIbTaTOB)

YMeHue BBIIEISATh CYIIECTBEHHBIE TPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT M DYKAPHOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX
OpraHU3MOB; OCOOEHHOCTH TMPOIECCOB OOMEHa BEHIECTB W
MPEBpPAIICHUS SHEPTUH B KJIETKe, (DOTOCHHTE3a, IUIACTHYECKOTO U
JHEPreTHYecKoro oOMeHa, XEeMOCHHTe3a, MHUTO03a, Meio3a,
OILIOIOTBOPEHUS, PA3MHOXKEHHS, WHIWBUIYaIbHOTO  Pa3BUTHS

opranusma (OHTOI'€HE3)

YMeHue TpUMEHSITh TONyYeHHBbIC 3HAHUS JUIS  OOBSICHEHHS
OHMOJIOTUYECKHX MPOIECCOB U SBICHUH, JIJIsl MPUHATHUS MPAKTHUECKUX
pereHuii B TOBCEAHEBHOM JKM3HM B IENIX  O0OCCTICUCHHS
0€30MacCHOCTH CBOETO 3J0POBBS M 370POBbsSI OKPYXKAIOUIUX JIOJEH,
COONIOACHUST HOPM TPaMOTHOTO TIOBEJIEHHUS B OKpYXKaroIllen

HpPIpO,Z[HOfI cpeac; IMOHUMAHUC HCO6XOIlI/IMOCTI/I HUCIIOJIb30BaHUA




JTOCTHDKCHHH COBPEMEHHON OMOJOTMH W OWOTEXHOJOTHM A

PaLMOHAIBHOIO IIPUPOAOIIOJIB30BAHUS

YMeHue peniath 3JeMEHTapHbIC TeHETHUYECKUE 3aJjaud Ha MOHO- U
JTUTUOPUIHOE CKPEUIMBAHUE, CICTNICHHOE HACIICIOBAHKE; COCTABIISATh
CXeMBl ~ MOHOTHOPHUIHOTO

CKpCIIUBaHHUA JJIA IpeaACKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPraHu3MOB

VMeHHE BBINOJNHATH Ja0OpaTOpHbIE M IMPaKTHYECKUE pabOThI,
coOmogaTe mpaBwia npu pabore ¢ ydyeOHBIM M JTAOOPaTOPHBIM

ob0opymoBaHueM

YMeHue KpuTHUECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(OPMALINIO

OMOJIOTUYECKOTO  COJEpXKAHUSA, BKIIOYAIOUIYI0 IICEBJOHAYYHbIE
3HaHUA W3 pa3iuyHbIX HcTouHUKOB (CMMU, HayuyHO-momyssipHbIE
MaTepuasbl); dTUYECKUE AaCHEKTbl COBPEMEHHBIX MCCIEAOBaHUN B

6I/IOJIOFI/II/I, MCOUIINHE, OHMOTEXHOJIOTUH

10

11 KIIACC

YMenune co3aaBats cCOOCTBEHHBIE MTICHMEHHBIE U YCTHBIE COOOIICHNS,
0000111251 OMOJIOTUIECKYI0 HHPOPMAITHIO U3 HECKOJIBKUX UICTOYHHKOB,

I'paMOTHO HCIIOJIB30BATH MOHSATHUHBIN alrnapar ouoaoruu

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMUpPOBAaHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTHMH B CHUCTEME

HayK, B
COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTUHBI MHUPAa M HAy4YHOIO

HAay4yHOTO 3HAHUS  €CTECTBEHHBIX ¢dbopMupoBaHUH
MHUPOBO33pEHUS; O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
O0MOJIOroB B pa3BUTUE OMONOTMH; (PYHKIHMOHAJIBHON I'PaMOTHOCTH

YCJIOBCKA JIA pCIICHUS JKU3HCHHBIX 3a/1a4d

YMmenue PaCKpbIBATh COACPKAHUC OMOJIOTHYECKUX TCPMHUHOB U
TIOHSITHIM: BUJ, TIOIMYJIAMA, FCHO(I)OH,Z[, OBOJIIONUA, ABUIKYIIHUC CHUJIbI

(paxTopsr)
BH1000pa3oBaHme,

9BOJJIKOIINH, HpI/ICHOCO6HeHHOCTB OpTraHnu3MoOB,

DKOJIOTHYECKHE  (DAaKTOpBI,  DKOCHCTEMA,

NpOAYHCHTHI, KOHCYMCHTHI, PECAYLCHTHI,

9KOJIOTUYECKAas MUPaMHKIa, OMOTeoIieHo3, obrnocdepa

OCIu INUTaHu:,

YMmenue uznaratb OM0JI0rHUecKre TeOpUH (IBOJOLMOHHAs Teopus Y.

I[apBI/IHa, CHUHTCTHUYCCKasA TCOpHUA 3BOJ'IIOI_II/II/I) , 3aKOHBI n




3aKOHOMEPHOCTH (3apospiieBoro cxoactea K.M. bapa, uepenoBanust
IJIaBHBIX HampasieHui u myteil aBomounn A.H. CeBeprioBa, yueHus
o Omocpepe B.M. Bepnanckoro), ompenensrts TpaHHUIBI HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BiIageTb METOJaMHM HAyYHOTO T[O3HAHHS B OHOJOTHH
(HaOyto[IeHNE W OINMCAHME >KMUBBIX CHCTEM, IPOLIECCOB U SIBICHUM;
OopraHu3anysi M IPOBEJEHHE OUOJOTUYECKOro HKCIEPUMEHTA,
BBIIBIDKCHNE  THIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
HCCIIEAYEMBIMU BEIMYMHAMU, 00BsICHEHHE ITOJIy4E€HHBIX
pe3yabTaTOB, HCIIOJNIb30BAHHBIX HAy4YHBIX IIOHATUH, TEOpPUH U
3aKOHOB; YMEHHME Je€jaThb BBIBOJbl HAa OCHOBAaHMM IIOJYYCHHBIX

PE3yNIbTaTOB)

YMeHue  BBIIENATh  CYIIECTBEHHBIE  TMPU3HAKK  CTPOCHUSA
OMOJOTMYEeCKHX OOBEKTOB: BHJIOB, TMOMYISALUUNA, MPOIAYLEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB, OHOTE€OIIEHO30B M  JKOCHCTEM;
OCOOEHHOCTH  TPOIIECCOB  HACJIEACTBEHHOM  W3MEHYHMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS IKOJOTMUECKUX (AaKTOPOB Ha OpPraHU3MBI,
MepeHoca BeHIeCTB W IOTOKAa DHEPrMM B IKOCHCTEMaX,
AHTPONIOTEHHBIX HM3MEHEHUW B JKOCHCTEMAX CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M OMOTEOXMMUYECKHX IIMKIIOB B OHochepe

YMeHue [NpUMEHATh TOJY4YEeHHblE 3HaHUSA s OOBSICHEHUs
OMOJOTrMYECKHUX IPOLIECCOB U SBICHUM, ISl IPUHATHS MPAKTUYECKUX
pelieHuit B TOBCEAHEBHOM JKM3HH B IEISIX  OOECTICUECHHS
0€30IaCHOCTH CBOETO 3/I0POBbS U 3J0POBBS OKPYXAIOIIUX JIOJEH,
COOJIIOJICHUsI HOPM TPaMOTHOIO TIOBEJACHHUS B OKpyXarolei
MPUPOJHON cpene; MOHMMaHuE HEOOXOIUMOCTH HCIOIb30BaHUS
JOCTUKEHUM  COBPEMEHHOM  OuoyloTMH Al pallOHAIbHOTO

IIpUPOAOIIOJIB30BAHUA

YMmenue peuaTh 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aaa4n, COCTaBJIATH

CXEMBbI IepeHOCca BEUIECTB U SHEPTUH B 3KOCUCTEMaxX (LIEIH MUTaHUs)

YMeHue BBINONHATH J1a0OpaTopHble M IMpaKTHUYECKHe pPabOTHI,
coOmoaTh mpaBwia npu pabore ¢ y4yeOHbBIM M JTAOOPaTOPHBIM

obopynoBaHuEM

YMeHHne KpUTHUYECKH OLIEHUBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJIepKAaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIE
3HaHHUA W3 pa3NUYHbIX HCTOUYHUKOB (CMMU, HayuyHO-momyssipHbIE

MaTepuabl); paccCMaTPUBATh TJIO0ATBHBIC YKOJIOTHIECKUE TTPOOTIEMBI




COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO

10

YMeHue co3aaBaTh COOCTBEHHBIC ITMCHbMEHHBIE U YCTHBIC COOOIICHMS,
0000111231 OMOJIOTHUECKYIO HH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIO0JIB30BATh MOHSATUNHBIN armnapar OmoIoruu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 buonorus xak Hayka

11 buonoruss — Hayka o >kxuBoil mpupoxae. Ponp Ouonoruu B (opMHpPOBaHUU

COBPEMEHHOW HaydyHOU KapTUHBI Mupa. CHcTeMa OMOJOTHIECKIX HAYK

MeTtozbl MO3HAHMS )KUBOM MPHUPOJBI (HAOIIOICHUE, IKCIICPUMEHT, OIMCaHHE,
1.2 U3MepeHue, Kiaccu(uKamusi, MOJEIUPOBAaHUE, CTaTUCTHUYECKas o0OpaboTka

JTAHHBIX )

2 JKuBble cucTeMbl U UX OopraHu3anus

21 JXusble cucreMbl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonoruu. ColicTBa

OMOCHCTEM M UX pazHooOpa3ue

YpoBHU OpraHu3aluy OMOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKHUM, KIETOUHBIH,

2.2

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOCepHBIN

3 XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKHU

XUMUYECKUN COCTaB KJETKU. XHMHUYECKUE DJIEMEHTBhI: MAaKPO3JIEMEHTHI,
3.1 MHUKpOdJIEMEHTHl. Boxa u MuHepanbHble BemecTBa. {DyHKIMU BOABI U

MHHCEPAJIbHBIX BEHICCTB B KJICTKC. HO}II[Cp)KaHI/IC OCMOTHYECKOI0 OanaHca

benku. CocraB u crpoeHue OenkoB. AMMHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3ameHuMble M 3aMeHUMBbIE aMMHOKHCIOTHI. AMHHOKHMCIOTHBIA COCTaB.
YpOBHM CTPYKTYpbI O€TTKOBON MOJIEKYJIBI (IEpBUYHAs], BTOPUYHAS, TPETUYHAS U
3.9 YeTBepTUYHAsI CTPYKTypa). XHUMHUYECKUE CBoilcTBa OenkoB. buosnornueckue
' (GyHKIMHN OEIKOB.

®depMeHThl — Ononornyeckue kKaranuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIH
LeHTp, cyOcTpaTHas cnenuduuHocth. Kodepmentsl. Buramunsl. Otianuus

(hepMEeHTOB OT HEOPTAHNUECKUX KaTaIN3aTOPOB

VYraeBobl: MOHOCaxapusl (TI0K03a, pubo3a U 1e30Kcupudo3a), Jucaxapuabl
(caxapo3a, JlakTo3a) W MoOJUcaxapuibl (KpaxMals, TJIMKOTEH, LEeJUII0I03a).
33 buonoruueckue QyHKIUU YIIIEBOAOB.

Jlununael:  TpuriMuepunbl, crepounsl, (ochonunuasl.  ['mapodunsHo-

ruspodoOHbIe cBOMCTBa. buonoruueckue ¢ynkiun aunuaos. CpaBHeHHE

YrieBO40B, OCIIKOB M JIMIIUA0OB KaK HCTOYHHUKOB SHEPTHUU




3.4

Hyxneunossie kucnotel: JIHK u PHK. HykiieoTuibl — MOHOMEpPBI HYKJIEMHOBBIX
kuciotr. Ctpoenne u ¢ynkuun JIHK. Crtpoenne u ¢ynkuuu PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJIETKCE. Knerounas TEOpU. MeTO,Z[I)I HN3YUCHUA KICTOK

3.6

Krnerka kak nenoctHast xuBas cucreMa. OO0mye Npu3HaKky KJIETOK: 3aMKHYyTast
HapykHas MeMmOpana, moyiekyasl JIHK kak renerwyeckwmii ammapar, cucrema

cuHTe3a OeJika

3.7

Tumbl KJIETOK: yKaprOoTHIeCKast U pokapuoTrdeckas. OCOOCHHOCTH CTPOCHUS
MpoKapuoTHUecKor KkieTku. Kiierounas creHka Oakrtepuii. CrtpoeHHE
AyKapuoTHUECKON KieTKU. OCHOBHBIE OTJIMYUS PACTUTENIbHOM, KHUBOTHOU U

IpuOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJICTOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, MX
¢bynkuuu. [Tnazmarnyeckas memOpaHa, e€ cBoiictBa u ¢pyHKImU. [{uTomiasma u
e¢ opranouabl. OmHOMEMOpaHHBIE OPraHOMIBI KJIETKU: SHAOIUIa3MaTHUECKast
cerb (OIIC), ammapar ['onbmxu, ausocomsl. llomyaBTOHOMHBIE OpraHOUIbI
KJIETKH: MUTOXOHJPUH, TacTHabl. [IponcxoxieHne MUTOXOHAPHN M TUIACTHUI.
Buner mnactua. HememOpanHbIe OpraHOWABI KJIETKH: PUOOCOMBI, KIETOYHBIN

LHCHTP, pPCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJIICTKH. Bxirrouenns

3.9

Snpo — perynasTopHbldi HeHTp kieTku. CTpoeHue sijpa: saepHas 000JouKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHcnopT BEIECTB B KIIETKE

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKHN

4.1

OOMeH BelecTB, UM METa0oMu3M. AcCUMIIANUS (TUIAaCTUYECKUil OOMEH) U
JTUCCUMUIIALIUS (PHEPreTUYecKuil 0OMEeH) — JIBe CTOPOHBI €IMHOTO TMpollecca
MeTtabonusma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbIil. Poib

(epMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIETKE

4.2

dorocuntes. CBeroBas 1 TeMHOBas (a3bl poTocunTesa. Peakium hoTocuuTe3a.
OddexTuBHOCTH HOTOCUHTE3a. 3HaUeHHE (DOTOCHUHTE3A IS )KU3HU Ha 3emiie.
Brnusiane ycnmoBuii cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIMICHHUS €r0
MPOJIYKTUBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UpYIolIie OakTepuu. 3HaUYCHUE XEMOCHUHTE3a s

JKU3HU Ha 3eMiie

4.3

DHepreTUYecKuii OOMEH B KIIeTKe. PacIieruieHne BeIecTB, BBIICICHUE H
aKKyMYJIMPDOBAaHHWE SHEPrUU B KIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KucmopoiHoe OKUCIEHUE, HIN KIETOYHOE

npixanue. DPGeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa




4.4

Peakiun marpuuHoro cuHTe3a. ['enermueckas wuHpopmarus u JHK.
Peanuzanus reneruueckoil mHGOpManuu B KieTke. [ eHeTHYeCKuid KoJ U ero
coricTBa. Tpanckpunims — matpuunbliii cuare3 PHK. Tpancnsus — Onocunres

oenka. KogupoBanne aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e Oenka

4.5

Hexnerounsie Gopmbl xu3Hu — BUpychl. Mcropus otkpeitust Bupycos (.U.
WBanoBckuii). OcoOEHHOCTHM CTPOCHUS W IKHU3HEIEATCIBHOCTH BHUPYCOB.
baktepuodaru. bonesnu pacreHui, >KMBOTHBIX W 4YeJIOBEKa, BbI3HIBAEMbIC
Bupycamu. Bupyc nmmyHnonedunura yenoeka (BUY) — Bozoymurens CITM/]a.

[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3200 ICBaHHIA

Pasmuoxenue u HHIWUBUIYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

KieTounslii 1MWK, WM JKA3HEHHBIM UK KIeTku. WHTepdasza U MHTO3.
[Tpoueccel, mporekarmue B nHTepdaze. Permmkanus — peakus MaTpuIHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBI HAaOOp — KapUOTHIL.
JIMMIIONAHBIT W TalIOUJHBIA  XPOMOCOMHBIE  HAOOpBl.  XPOMAaTHUIBI.
[uTosOrnyecknue OCHOBBI PA3MHOKEHHS W HWHIUBUIAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne knetkn — Muto3. Ctaguu muto3a. Ilpoueccsl, mpoucxonsuiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

5.2

@opmbl pa3MHOXKEHHsI OPraHU3MOB: Oecrosioe U mojoBoe. Buasl Gecmosoro
pPa3sMHOXEHHUsS: JIeJIeHUe HaJBOE, IIOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

5.3

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Metio3. Craguu wmeito3a. Ilponecchl, mpoucxoisduue Ha CTaausaX Meiosa.
IToBenenue xpomocoMm B Meio3e. Kpoccunrosep. buosnornueckuid cMbICa U

3HaYEeHNE MEN03a

5.4

I"ameTorenes — npotecc 00pa3oBaHus MOJOBBIX KJIETOK Y *KUBOTHBIX. [TonoBbIe
KEJIC3bl: CCMCHHUKHU U SIUYHUKU. O6paSOBaHI/IC M Pa3sBUTHUC ITOJIOBBIX KJICTOK —
ramer (criepMaTo30U/I, SIMIIEKIIETKA) — CliepMaToreHes u oorenes. OcodeHHoCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30U0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

5.5

NunuBuayanbHoe  pa3BuTHe  (OHTOTE€HE3). OMOpHUOHAILHOE  pa3BUTHE
(ambpuorenes). DTambl SMOPUOHATBFHOTO PA3BUTHUS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyssinus, opranorenes. [loctamOpuoHanbsHOE pazBuTHe. THITBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MPSMOE, HellpsaMoe (TMUnHOYHOe). BrusHue
CpelIbl Ha Pa3BUTHE OPTaHU3MOB; PaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIACHHBIC
YpOIICTBA.

Poct u pasButne pactenmii. OHTOreHE3 IIBETKOBOTO PACTEHUS: CTPOSHUE

CCMCHU, CTAIUN PA3BUTUA




HaCJ'IeI[CTBeHHOCTB U U3SMCHYUBOCTHb OPTaHU3MOB

6.1

[Ipeamer u 3amaumn renetuku. Mcropus pa3BUTHs reHeTUKH. Bkiaa poccuiickux
U 3apyOeXHbIX YUEHBIX B pPa3BUTHE T'EHETHKU. MeTonbl TeHETHKU
(TMOpUIOIOTUYECKUH, [UTOTEHETUYECCKUH, MOJICKYJISIPHO-TEHETUICCKHA).
OcHOBHBIE TreHeTHYECKHUE TOHATHUS. | eHeTnyeckas CHMBOJIMKA, UCIIOJIb3yeMasi B

cXeMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIEI0BAHMS IMPU3HAKOB, ycTaHOBJIEHHbIEe I'. MeHnnenem.
MoHorubpuaHoe CKpeuBaHue. 3akOoH enuHooOpasusi THOpHIOB MHEPBOTO
nokosneHus. IIpaBuwiio [OMUHHMpPOBaHUA. 3aKOH pPACUICIUICHHUS IPU3HAKOB.
['unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurnbpuiHoe cKpelrBanyie. 3aKOH HE3aBUCUMOI'0 HACJIE€10BaHUS NIPU3HAKOB.
[{uToreHeTn4ecKne OCHOBBI TUTHOPUIHOTO CKPEUIMBAHHA. AHAIH3HPYIOIIEe
ckpeuuBanue. lcnonb3oBaHME — aHAIM3UPYIOIIETO  CKpEIIMBaHUSA  AJiA

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

CuennenHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclleIoOBaHUIO TeHOB. HapymieHue cuemieHuss TIeHOB B pe3ylbTaTe
KpOCCHUHIoBepa. XpOMOCOMHasi TEOpHUsl HacjeICTBEHHOCTH. ['eHeTmueckue
KapThl.

I'enetrka nosia. XpoMOCOMHOE ONpEAENICHHE I0Ja. AYTOCOMBI M IOJIOBBIE
XxpoMocoMbl. ['oMoraMeTHble M rereporamMeTHble opraHu3Mbl. HacnemnoBanue

IIPU3HAKOB, CHOCIINICHHBIX C I10JIOM

6.4

N3menunBOCTh. BBl M3MEHYMBOCTH: HEHACIEACTBEHHAsI U HACIICICTBCHHAs.
Ponep cpenpl B HEHAcHeACTBEHHOM  M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(UKAIMOHHON H3MEHYMBOCTHU. BapualMOHHBIM psAA M BapualMOHHAs
kpuBaid. Hopma peakuuu npusHaka. KonuuecTBEHHbIE U KadeCTBEHHBIE

MIPU3HAKU U UX HopMa peakuuu. CBoiicTBa MOAU(UKAIIMOHHONW N3MEHYMBOCTU

6.5

HacnencrBennasi, Wi TeHOTUNUYECKas, W3MEHYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Meiio3 M TONOBOW TPOIECC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmonHas W3MeH4YMBOCTh. Kitaccudukanmsi myranmid:
TE€HHbIE XpPOMOCOMHBIE, FTeHOMHBIE. YacTOTa ¥ IPUYMHBI MyTalluid. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIEICTBEHHOW H3MEHUYHBOCTHU

H.N. Basunosa

6.6

I'eneruka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOIIbI TE€HETHUKH
YyeJIoBeKa: FeHEaJIOTUYCCKUH, OJIM3HEIOBBIH, IIUTOICHETHYSCKUM,
OMOXMMHYECKUN, MOJIEKYISIpHO-TeHeTH4Yecknii. COBpeMEHHOE ompeaeNeHne
TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHNE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
nomomnpio [II[P-ananm3a. HacnencrBenHnple 3a00JieBaHUS YeIOBEKA: T'CHHBIC

60s1e3HH, O0JIE3HU C HACJIEACTBEHHON MPEAPaACIION0OKEHHOCTHIO, XPOMOCOMHBIE




Oone3nu. ComaTHyeckue W TIeHepaTuBHble MyTauuu. [IpuHLIUIBI 310pOBOrO
06pa3a KU3HH, OUArHOCTHKHU, HpO(pI/IJIaKTI/IKI/I n JICYUCHHUA TI'CHCTHYCCKHUX
Ooe3Hen. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIULUHCKOW T'€HETUKM B MPEJOTBPAICHUM U JIEUCHUM TIeHETHYECKUX

3a001€BaHNH YEeI0BEKa

Cenexnust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknusi Kak Hayka M IIpoLecC. 3apOXkJACHUE CEJNEKIUU M JTOMECTHUKALIMS.
Yuyenne H.M. BaBumoBa 0 [EHTpax MPOUCXOXKACHUS M MHOTO0Opasus
KYJIbTYPHBIX pacTeHUl. LIeHTpbI MPOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT,

rnmopoaa, miraMm

7.2

CoBpeMeHHBIE METOABI CEIeKIMU. MacCOBbI M WHAMBUIYAIbHBIH OTOOPHI B
CEJIEKLIMM pacTeHMi U KUBOTHBIX. OneHka 3KkcTepbepa. bimskopoacTBeHHOE
cKpeuBaHue — MHOpuauHr. Yuctas nuHus. CKpeluMBaHWE YHMCTBIX JMHUH.
I'erepo3uc, unu rubpuaHas cuina. HepoacTBeHHOe cKpelnBaHue — ayTOpHIUHT.
Otnanénnas rubpuauzanuss U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE MONMIUIONIOB. JIOCTMIKEHUs CEJIEKIUU PACTEHUM, XKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buorexHonorust kak oTpacib NpPoU3BOJACTBA. ['€HHas HHXKeHepus. OTarmbl
co3nanusa pexomOunantHo JIHK wu Tpancrennsix oprann3mon. Kietounas
nxeHepus. Kierounele  KyJbTypbl. MUKpPOKIOHAIbHOE pa3MHOKECHHE
pactenuil. KioHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMICTBEHHBIX
OpraHu3MoOB. DKojiorndeckue u studeckue npodnembl. MO — renernuecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

DBOIOAOHHASA OUOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.

CBuzerenscrBa 3Bomouuu. IlaneoHTonmormyeckue: MOCIEAOBATENBHOCTh
IIOABJIICHUSI BUI0OB B MaJIEOHTOJIOTHUECKOM JICTOIMUCHU, IECPEXOAHBIC (1)OpMI)I.
Buoreorpaduyeckue: cxonctBo M paznuuue (ayH U (IOp MaATEpPUKOB U
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA U pa3ivuus SMOPHUOHOB pa3HBIX
BUJOB  TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMMYECKHE:  T'OMOJIOTHYHBIE,

AHAaJIOTUYHBIC, PYAUMCECHTApPHEBIC Oprasebl, aTaBHU3MBI. Mox CKYJISIPHO-




OMOXHUMHUUECKUE: CXO0ACTBO MCXaHU3MOB HACICACTBCHHOCTH H OCHOBHBIX

MeTaboIMYECKUX MyTell y BCeX OpraHu3MOB

1.2

OpomouronHass Tteopus Y. JlapBuna. Ilpenmnochbliku  BO3HUKHOBEHHS
JapBUHU3MA. J[BIDKYIIME CHIIBI ABOJIIONHMH BUAOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOYKEHHUE MPU OTPAHMYCHHOCTH PECYPCOB, HEOPEACIEHHAS N3MEHUUBOCTb,

0opnba 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckass Teopus dBoionuu (CTD) u OCHOBHBIE €€ TOJOXKCHHUS.

MuxkposBomrouus. [lonmynsuus Kak eqMHULA BUAA U IBOTIOLIMU

1.4

JBwxymue cuibl ((akTopbl) ABONIOLMH BHIOB B Mpupoae. MyTaluOHHBIH
nporecc 1 KOMOMHATHBHAS M3MEHYHBOCTH. [lOMyNsioHHBIE BOJIHBI U Apeid
reHoB. M3omsmust u murpanusi. EctecTBeHHbINH 0TOOp — HanpaBisIonMid (hakTop
3BoIoIMU. DOPMBI €CTECTBEHHOTO 0TOODA.

[IpucrocoOIeHHOCTh OpPraHU3MOB Kak pe3yilbTaT dBoJIOnMU. [Ipumepsl
nprucnoco0IeHni y OpraHu3MoB. ApoMOp(O3bl U UAN0AIANTALINH.

Bun wu  BupooOpazoBanme. Kpurepun Buga. OcHOBHbIE  (OpPMBI

BUI000pa30BaHus: TeorpapuuecKoe, IKOJIOTHIeCKOe

1.5

MakposBomrorisi.  Popmbl  3BOMIOIMH:  (DUIIETHYECKAasi, JWBEPreHTHAs,

KOHBCPI'CHTHAA, IIapajljiCjibHasd. H606paTI/IMOCTB 3BOJIFOIIUH

Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHayuyHble NpPEICTaBIECHUS O 3apOXKACHMM KW3HU. HayuHble rumoressl
BO3HUKHOBEHUS XKM3HM Ha 3emye: aOuMoreHe3 M MaHCIEpMus. XUMHYecKas
ABOJIIOLIMS. OKCHEPUMEHTAIbHOE IOATBEP)KICHUE XUMHUYECKOH HBOJIIOLNH.
HauanbHble sTansl Ouonorundeckoit spomonuu. I'unoresa PHK-mupa. Ilepsbie

KJIETKHU U UX 3BOJIFOIIUA. (DOI)MI/IpOBaHI/Ie OCHOBHBIX I'pYIIII JKUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hum Ha 3emse mo spam u nepuonaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameosoiickas spa u e€ mepuonbl: KeMOpPUUCKUH,
OPIIOBUKCKHM, CUJIYPUUCKHW, JIE€BOHCKUN, KAMEHHOYTOJBHBIA, I[EPMCKHI.
Me3o030iickast 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaitno3oiickass »9spa u €€ TEepHOJbl: MaJEOreHOBBIM, HEOTCHOBBIH,
AHTPOIOT€HOBBIN. XAapaKTEPUCTHUKA KJIMMAaTra M TEOJOTMYECKHX MPOIIECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUN PACTUTENBHOTO U )KUBOTHOTO MUpa. ApoMOp(O3bl
y pacTeHuil W KUBOTHBIX. [losiBJI€HME, pacuBET M BBIMUPAHHUE TPYMI KUBBIX

OpTraHnu3MOB

2.3

Cucrema OpraHMYecKOro MHpa Kak oOTpakeHue -HBoyonud. (OCHOBHbBIE

CUCTCMATUUYCCKUC I'PYIIIBI OPraHn3MOB




2.4

DBouonys yelioBeka. AHTPOIONOTHs Kak Hayka. Pa3BuTHe mpeacraBieHuit o
IPONUCXOKACHUH dYeloBeKa. MeToabl M3ydeHus aHtponoreHesa. Cxonctsa u
pa3nn4Ms YenoBeKa 1 )KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHHE YETOBEKa.

JBwxymue cuisl (hakTopsl) aHTporiorenesa. HacinencrseHHas N3MEHUUBOCTD
ecTecTBEHHBIH 0TOOp. OOmIecTBEHHBI 00pa3 XKHU3HH, M3TOTOBJICHUE OpYIUil

TpyZa, MBIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaZWM U BETBH JBOJIOLMHM 4YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
ymenslid, YenoBek MNpsAMOXOIAIUi, YenoBeK HeaHAepTAIbCKuM, Yenosek
pasyMHbIid. Haxoku MCKomaeMbIX OCTaHKOB, BPeMs CYLIECTBOBaHMs, 001acTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

2.6

Yenoseueckue pacel. OCHOBHBIE OOJIBIINE pachl: €BpoNeou IHas (€Bpas3uiickas),
HErpo-aBCTpajiouiHas  (9KBaTOpHalibHasi),  MOHrojoujHass  (a3uarcko-
amepuKaHckas). UepThl NpUCHOCOOIEHHOCTH MPEJICTABUTENEH 4YeI0BEYECKUX
pac K YCIOBHUSM cylecTBoBaHUs. EnuHCTBO denoBeueckux pac. Kpuruka

pacuisma

Opranu3Mbl U OKpYXKarolas cpeaa

3.1

DKoJorus Kak Hayka. 3aJladyd U pasfJeibl SKOJIOrHMH. MeToabl 3KOIOrM4ecKUX
uccleoBaHui.  Dxonoruyeckoe  mupoBos3penue. Cpeasl  oOutaHus

OpTraHu3MOB: BOAHAA, HA3CMHO-BO3AYIIIHAA, ITIOYBCHHAA, BHYTPHOPraHU3MCHHAaA

3.2

Okonoruyeckne Qaxtopbl. Kiaccudukanus sKoJoruyeckux  (Hhakropos:
abuoTuyeckne, OMOTUYECKHME U AaHTPOIOTreHHbIE. JIeHCTBHE 3KOJIOTHYECKUX

(akTOpPOB Ha OPraHU3MBbI

3.3

AbGuoTtnueckue (akTophl: CBET, TEMIEpaTypa, BIAXKHOCTb. DOTONEPHOIU3M.
[IpucnocoOnenuss OpraHu3mMoB K J€MCTBHIO aOMOTHYECKUX (PAKTOPOB.

buonornyeckue PUTMBI

3.4

buoTtnueckue ¢akropsl. Buasl OMOTHUECKUX B3aMMOJECHCTBHUI: KOHKYPEHLIUS,
XHUIIHUYECTBO, MApa3UTU3M, MYTyaju3M, KOMMEHCAIN3M (HaXJeOHHYECTBO,
KBapTHUPAHTCTBO), aMEHCaJIu3M, HEUTpaau3M. 3HaueHHEe OUOTUYECKUX

B3aUMOACUCTBUM s CYHICCTBOBAHUSA OPraHU3MOB B ITPUPOJHBIX COOGIJ_ICCTBaX

3.5

IKOJIOTHUECKHUE XapaKTCPUCTHUKU IMOITYyJIAINH. OcCHOBHBIC IIOKa3aTCiIn
nomyJadanuuu: 4YucCJICHHOCTb, INNIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTDL, IMPUPOCT,

Murpanus. J[MHaMuKa YMCICHHOCTH MONYJISIIHAN U €€ Perysius

Coo011ecTBa ¥ DKOJIOTHUECKHE CUCTEMBI




4.1

CoobmecTBOo oOpranu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumsl-momuHanThl. CBs3U B

OuoleHo3€e

4.2

DKonoruveckue Ccucrembl (dKocuctembl). [loHsTne 00 23KocHcTeMe U
ouoreoreHo3e. OYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peayueHTbl. KpyroBopor BemecTB U MOTOK DJHEPruud B
skocucteme. Tpoduueckue (MUILEBbIE) YPOBHU SKOCUCTEMBI. [IuIieBbIe 1ienu u
cetu. OCHOBHBIE TIOKa3aTelIM OJKOCHUCTEMBI: OWomacca, MPOAYKIUS.
DKOJIOTUYECKHE MUPAMUJIBL: MTPOIYKIIMH, YUCICHHOCTH, Onomacchl. CBoMCTBa

HKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pazBuTue. Cykueccus

4.3

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMAa XBOMHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATpPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAYEHHUE arPO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak (akrop ycroitumBocTu dkocucteM. CoxpaHeHue

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Vuenne B.M. Bepnaunckoro o Ouocdepe. I'panHuiipl, coctaB u CTPYKTypa
ounoctepsl. XKXusoe BemecTBo u ero Gyakmuu. OcobeHHOCTH OMOChepsl Kak
100ankHOM 3KocucTeMbl. [lMHamMuueckoe paBHOBecHe U OOpaTHas CBSA3b B
ouoctepe. KpyroBoporsl BemecTB U OMOT€OXUMUYECKUE ILMKIBI JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Ouochepe 3emin. AHTpONOTeHHbIE U3MEHEHHs B Ouocdepe.
['moGasibHBIE HKOJIOTUYECKUE TTPOOTIEMBI.
OcHOBa palMOHANTBHOTO YOpPABIEHUS TMPUPOJHBIMH pecypcaMd H  UX

UCIOJIb30BaHue. JlocTuKeHUs: OMOJIOTMH U OXpaHa MPUPOJIbI

HHPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOOBAHMSA K MPEAMETHBIM pe3yJbTaTaM

NpoBePseMOro OCBOEHHS OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMBbl CpeIHero
TpeOoBaHus o0mero odpasoBanus

C(I)OpMHpOBaHHOCTB 3HaHUN O MeCTe U poiin OHOJIOTUH B CHCTEME

€CTECTBEHHBIX HayK, B (hopMUpoBaHUH COBPEMEHHOM

€CTECTBEHHOHAY4YHOU KapTHHBI MUPA, B IO3HAHUU 3aKOHOB ITPUPOBI




U pEUeHUH  JKU3HEHHO  BAXHBIX  COLMAJIbHO-3THYECKHX,
9KOHOMHYECKUX, IKOJIOTHUECKUX MPOOJIeM YEeIIOBEUYECTBA, a TAKXKE B
pelIeHUH BONPOCOB  PAIIMOHAIILHOTO  MPUPOJONOIL30BAHUS, B
(hopMUpPOBaHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHpPOAE, OOIECTBY,
YeJI0OBEKY; O BKJIaJIe POCCUNUCKUX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OHOIOTHH

Brnanenne cucremoil 3HaHMM 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HaHMS, UCTIOJIB3YEMBIX B OMOJIOTHYECKHUX HCCIECAOBAHUAX JKUBBIX
OOBEKTOB M OJKOCHCTEM (OMHCaHUE, W3MEPEHHUE, MPOBEACHUE
HaOMIOACHNH); CrIOCOOaMHU BBISIBICHUS M OLEHKH aHTPONOTCHHBIX
M3MEHEHUH B TIPHPOJIE.

YMeHue BbIIBUraTh TUIOTE3bI, IPOBEPSTh UX IKCIIEPUMEHTAIbHBIMU
cpenctBaMu, (opMynupys Lenb HCCIEJOBaHUS, aHAIM3UPOBAThH
MOJTyYCHHBIE PE3YJIbTATHI U JIEIaTh BBIBOJIBI.

BeisiBNIeHHE 3aBHCHMOCTH MEXIY HCCIECAYEMbIMA BEJINYWHAMH,
0OBSCHEHHUE MOIYYEHHBIX PE3yJIbTaTOB U (hOPMYIHPOBAHHE BHIBOJIOB

C UCIIOJIb30BAHUCM HAYUYHBIX HOHﬂTHfI, TCOpI/Iﬁ 1 3aKOHOB

YMeHue BiageTh CHCTEMOW OHOJIIOTHYECKUX 3HAHMM, KOTOpas
BKJIFOUAET: OCHOBOIIOJIAralolye OUOJIOTMYECKUe TEPMUHBI U TOHSTHS
(’KM3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJI, IOIYJISALNS, SKOCUCTEMA,
OuorieHo3, ouocdepa; MeTadboI3M, TOMEOCTa3, KICTOYHbI HIMMYHHTET,
OuocuHTe3 Oeika, OWOIMONMMEpBI, JUCKPETHOCTb, CaMOPETYJISLus,
CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTb, WU3MEHYUBOCTb,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouosjoruyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CENIEKTUBHOTO UMMyHHUTeTa [1.
Opnux, 1.11. MedyHrnKOBa, XpOMOCOMHasI TEOPHsI HACIIEICTBEHHOCTH
T. Moprana, 3akoH 3apoasiieBoro cxojactsa K. bapa, sBontorimonnas
teopust Y. JlapBuMHA, CHHTETHYECKas TEOpPHUs HBOJIIOLUHU, TEOPHUS
antpomnorexe3a Y. Jlapsuna; teopust 6uoreonenosza B.H. Cykauéna;
yuenune H.W. BaBunoBa o 1ieHTpax MHOrooOpas3us ¥ MPOUCXOKICHUS
KyJIbTypHBIX pacTeHud, ydenne A.H. CeeproBa o mnyTiax u
HarpaBJieHUsX 3BoJtonun, yuenue B.W. Bepuaackoro — o Ouocdepe);
3aKOHBl  (egMHOOOpa3us  MOTOMKOB  MHEPBOTO  IMOKOJEHHMS,
pacuICIUIeHNs TPU3HAKOB, HE3aBUCUMOI'O HACJIEJOBAHUs IIPU3HAKOB
I'. MeHnens; CUENIEHHOTO HACIEIOBAaHUS MTPU3HAKOB U HAPYIIECHUS
cuerieHuss reHoB 1. MopraHa; TOMOJOTHYECKMX pSAJIOB B

HacneacTBeHHOW wu3MmeHunBocth H.M. BaBuioBa; T'€HETHUYECKOIO




paBHoBecus [x. Xapau u B. BaiitnGepra; 3apoasimieBoro cxoactsa K.
bapa; buorenerndeckuii 3akon . ['exkens, . Mromnepa);
MIPUHIUIIBI (UUCTOTHI FAMET, KOMIUIEMEHTapHOCTH );

npaswia (Muaumyma FO. JIubuxa, sxoornyeckoil mupaMuIsl YUCell,
OMOMAacChl U DHEPTHUN);

runote3bl (koamepBatHor A.M. OmapuHa, nepBudHOTO OynboHa JIk.

Xonpeiina, mukpocdep C. Pokca, pudozuma T. Uek)

VYMmenune pe€uiate IMOMCKOBBIC OHOJIOrMYECKHE 3aJa4u; BBIABIIATH
IMPUYINUHHO-CJIICACTBCHHLIC CBA3HU MCKOY HCCIICAYCMbIMU
OMOJIOrHYECKMMHU 06’b€KTaMI/I, mnmpoueccamMm M ABJICHUAMU, [JOCJIATH
BBIBO/JIbI M IIPOTrHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTAaBJIATb I'CHOTUIIMYCCKHUEC CXCMbI CKPCHIMBAHUA JJIS1 PA3HBIX THUIIOB
HaCJICA0BaHUA IIPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U DHCPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue yCTaHaBIMBATh B3aMMOCBSI3U MEXAYy CTPOEGHHEM U
(GYHKIMSMU: OPraHOMIOB, KJIETOK pa3HbIX TKaHEW, OpraHamMu |
CHCTEMaMH OpPIraHOB Yy PACTEHHUH, XMBOTHBIX W YEIOBEKA; MEXIY
sTaramMy 0OMEHa BEIECTB; ATallaMH KJIETOYHOTO IIMKJIa ¥ )KU3HEHHBIX
[UKJIOB  OPraHU3MOB; OJTalaMd SMOPHOHAIBHOTO  PAa3BHUTHS,
TCHOTHIIOM U (EHOTHIOM, (EHOTUNOM H (aKTOpaMH CpPeIbl
OOWTaHWs;  TpOIEcCaMH  SBONIOLWHU;  JABWXKYIIMMHA  CHJIAMHU
aHTPOIIOTeHe3a;  KOMIIOHEHTaMM  PA3JIMYHBIX  JKOCHUCTEM U

HpI/ICHOCO6HeHI/I}IMI/I K HUM OpPraHu3mMoB

YMeHne BeIIEINATh CYIECTBEHHbIE TPU3HAKH:

CTPOEHUS BUPYCOB, KJIETOK MPOKApUOT U 3YKapUOT; OJHOKIETOUHBIX
Y MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOTEOIEHO30B, SKOCUCTEM
u Ouocdepbl; CTpOEHUS OPraHOB W CHCTEM OPraHOB PACTCHHI,
KUBOTHBIX, YeJI0BEKa; MIPOIIECCOB KHU3HENIEATSIFHOCTH,
MPOTEKAIOIUX B OpraHU3Max pacTEeHUH, >KUBOTHBIX M YEJIOBEKa;
OMOJOTMYECKHX TMPOIECCOB: OOMeHa BemecTB (MeTabonusm),
nH(pOpMaLIUK U IPEBPAICHUs YJHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpopHOro THUIOB MUTAaHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHTO33a, Mei103a, raMeToreHesa, SMOpHorenesa, mocTIMOPHOHAILHOTO
Pa3BUTHS, PAa3MHOXXEHMS, WHAMBHUIYAIbHOTO DPAa3BUTHS OpraHHU3Ma
(oHTOTEHE3a), B3aMMOJICHCTBHUSI TEHOB, TETEPO3UCA; JEHCTBUA
HCKYCCTBEHHOTO0 0TOOpa, CTaOWIM3UPYIOLIET0, JBUXKYLIETO H
pa3phIBAIOIIEr0  €CTECTBEHHOIO OTOOpa; ajuIONaTpPUYECKOro H

CUMIIATPHUYCCKOT'O BI/I,[[OO6pa30BaHI/IH; BJIMAHUA OBWIKYIIUX CHII




SBOJIONMM HAa TEHO(POHI  TOMYNISAIUH;  MPUCITOCOOIECHHOCTH
OpraHM3MOB K cpefe oOOuTaHus, 4YepeAOBaHUS HAMPABICHHIA

9BOJJIIOLUH; KPYTOBOPOTa BEIICCTB U ITIOTOKA SHCPIrUU B 3KOCUCTEMAX

ChopMUPOBaHHOCTh YMEHUS BBIACIATH CYHICCTBEHHBIC MPU3HAKU
BHPYCOB, KIJIETOK TPOKAPHUOT H DJYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIICHO30B U SKOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPAIICHUS SHEPTHH B
KIIETKe, (DOTOCHHTE3a, TUIACTUYECKOTO M YHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPCHHUS, pPAa3BUTUS U
Pa3MHOXKEHUS, WH/IMBUTYAIbHOTO pa3BUTHUSA opranmsma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, CCTECTBEHHOTO OTOOpA,
BUJI000pa30BaHusi, TPUCTIOCOOJICHHOCTH OPraHU3MOB K cpejie
OoOWTaHUs, BIMSHUS KOMIIOHEHTOB JKOCHUCTEM, aHTPOTIOTCHHBIX
W3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTAa BEUIECTB

Y TIpeBpaIleHUs SHEPTUU B Ouocdepe

Ymenne UCTIOJIb30BATh COOTBETCTBYIOIINE apryMEHTHI,
OHMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUUIsI JIOKa3aTEIbCTBA
POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII; B3aUMOCBS3U
OpPraHu3MOB M cpelbl OOWUTaHMS; €JUHCTBA YEIOBEYECKUX pac;
HEOOXOAMMOCTH  3/I0pOBOTO  o0Opa3a  KH3HH,  COXpaHCHHUs
pa3HooOpa3usi BUIOB M SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS

IpUPOABbI X HEJIOBCUCCTBA

YMeHHe KPUTHYECKHM OlIEHHBATh HHQPOpPMALUIO OHOJIOTHYECKOTO
COJIepKaHUsI; MHTEPIIPETUPOBATh ITHUECKUE ACTIEKTHl COBPEMEHHBIX
UCCeNoBaHU B Ouonoruu, MeAWIIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh rinodanbHbIC 9KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (()OPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO

IIO3HIIHIO




HEPEYEHDb 3JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMbBIX HA EI'3 11O BUOJIOTUHN

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 buonorus kak Hayka. JKuBble CUCTEMBI 1 UX U3yUYEHUE
CoBpeMeHHas OHONOrHs — KOMIUIEKCHAsh Hayka. buonormdyeckue Hayku W H3ydaeMble UMHU TmpoOieMbl. DyHIaMeHTaJIbHbIE,
11 NPUKJIAJHBIEC ¥ TIONCKOBBIE HAYYHBIE HCCIIEIOBAHNUS B OUOIOTHH.
' 3HaueHue Ouonoruu B GOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAay4YHOU KapTuHbl Mupa. [Ipodeccun, cBa3aHHble ¢ OHMOIOTHEH.
3HaueHue OMOJIOTHH B IPAKTUUYECKON JIEATEIBHOCTH YeJIOBEKa: MEAUIIMHE, CEIbCKOM X031 CTBE, IPOMBIIIJICHHOCTH, OXPaHEe MPUPOIbI
Kupble cucTeMbl Kak mpeaMer uzydeHus Omosioruu. CBONCTBA JKMBBIX CHCTEM: €IMHCTBO XMMHMUYECKOI'O COCTaBa, AUCKPETHOCTh U
LEJIOCTHOCTD, CIIOAKHOCTb U YIOPSAJOUYEHHOCTh CTPYKTYPbl, OTKPBITOCTh, CAMOOPIraHU3alMsl, CAMOBOCIIPOU3BEACHHUE, Pa3IpaKUMOCTbh,
12 U3MEHYUBOCTb, POCT U Pa3BUTHE.
' YpOBHM OpraHu3aluy >KUBBIX CHCTEM: MOJICKYJSIPHBIM, KJIETOYHbIA, TKAHEBBIA, OPraHW3MEHHBIN, MONYJSAIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeoIeHOTHYeCKUi), OnocdepHsiil. [Iporecchl, mporcxoasmre B )KUBbIX cucTeMax. OCHOBHBIE PU3HAKU )KHUBOTO.
Kuznb kak opMa CyliecTBOBaHHS MaTepUU
MeTtonpl 6uonornyeckoil Hayku. Habmoienue, nusmepenue, SKCIepuMeHT, CUCTeMaTu3anus, Metaananus. [lonsaTue o 3aBucuMont u
13 He3aBUCHMOI nnepemeHHOM. [InanupoBanue sxkcnepumenTa. [locranoBka u nposepka runores. Hynesas runoresa. [lonsitue Boi0opku
' u e€ 10cToBepHOCTh. Pa3zbpoc B Omosnornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOIYYEHHBIX pe3yabTaToB. [IpuunHbl HCKaKeHUs
pe3ynbTaToB dKcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTrO TeCTa
2 Krerka kak Onosornyeckasi cucrema
Kietka — cTpykTypHO-QYHKIIMOHATbHAS €MHULIA )KUBOTO. McTopus oTkpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounas
51 teopus (T. lIBann, M. lneiinen, P. BupxoB). OcHOBHBIE MIOJIOKEHUSI COBPEMEHHON KJIETOUYHOM TEOpHUH.
' MeToapl MOJEKYISpHOW M KJIETOYHON OHOJOTHMH: MHUKPOCKOIHUS, XpomaTtorpadus, siaexkTpodope3, METOJ MEYEHBIX aTOMOB,
TuddepeHaIbHOe HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK




2.2

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMUKPO3JIEMEHThl. Boja u €€ poisib Kak pacTBOpPUTENs, peareHTa, y4acTue B
CTPYKTYPUPOBAHUH KIICTKH, TETUIOPETYISAMH. MHUHEpabHbIE BELeCTBA KIETKH, X OMOJIOTHYeCcKast poJib. Pob KaTHOHOB M aHHOHOB
B KJIETKE.

buonornueckue moaumepsl. benkn. AMHUHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelkoBOW MOJIEKyJbl. [lepBuuHas cTpyKTypa
Oenka, menTuAHas CBs3b. BropuuHas, TpeTHuHas, 4eTBepTUUHAs CTPYKTyphl. Jlenarypauusa. CpoiictBa OenkoB. Knaccuduxarms
6enkoB. buonornyeckue pyHKIUU OEIKOB.

VYrneBoasl. MoHOCaxapuabl, JUcCaxapuibl, OJIMrocaxapuisl U monucaxapuabl. OOmmMid IUIaH CTPOeHHS U (DU3MKO-XMMHUYECKHE
CBOIiCTBa yrneBoaoB. buonornueckue GyHKIIMHN YTIIEBOAOB.

Jlununer. 'uapodunsHo-ruapodoOHbie cBoiicTBa. Knaccuduxanus nunuaos. Tpuraunepuasl, Gocoaunuabl, BOCKH, CTEPOUIbI.
buonorndeckne QyHkiuu aunuaos. OOme cBoiicTBa OMOIOTHYECKUX MEMOpaH — TEKy4ecThb, COCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JJHK u PHK. Crpoenne nyknennoBbix kucnoT. Hykneoruasl. IIpuHnun kommiementapuoctu. [IpaBuio
Yapradda. Crpyxrypa JHK — nBoitnas crimpans. Mecronaxoxaenue u ouonornueckue ¢pyukiuu JHK. Bunst PHK. ®ynkuuu PHK
B KJIETKE.

Crpoenune Monekynbsl AT®. Makposprudyeckue cBsizu B Mosiekysne AT®. buonornueckue ¢ynkumu AT®. BoccranoBneHHbIE
MepPeHOoCUnkH, ux QyHkuuu B kietke. CekBenuponanue JJHK.

CTPYKTypHaH Ounoyorus: OMOXUMHUYECKHE U 6H0(bH3quCKHe HCCIca0BaHus COCTaBa U HpOCTpaHCTBeHHOﬁ CTPYKTYPEI 6I/IOMOJ'ICKYJ'I

2.3

Tunsl KIETOK: 3yKapruoTHUecKas U pokapuoTuueckas. CTpyKTypHO-(yHKIIMOHAIbHbIE 00pa30BaHUs KIETKH.

Crpoenne npokapuotrudyeckoil kieTku. Kinerounas creHka Oakrtepuit um apxeid. OcoOE€HHOCTH CTpPOEHUSI TeTepoTpodHOU H
aBTOTPO(HON MPOKAPUOTUYECKUX KJIETOK. MEeCTO U poJib MPOKapUOT B OMOIIEHO3aX.

Ctpoenne u (QYHKIIMOHMpPOBAHME OHyKapHOTHUYECKOW KieTku. I[lma3marmueckas wmemOpana (twurazmanemma). CTpykTypa
MIa3MaTuuecko MeMmOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTHYECKYyH0 MeMOpaHy: maccuBHBIN (muddysus, obneruéHHas
muddy3us), akTUBHBIN (MEpBUYHBIA W BTOPUYHBIM aKTUBHBIM TpaHcmopT). ITomymponuriaemocts MemOpanbl. PaGora Hatpwmii-
KaJMEBOT0 Hacoca. DHJOLUTO3: MUHOIMTO3, paronuro3. Jk301uTo3. Kinerounas crenka. CTpykTypa U QyHKIIMM KJIETOYHOM CTEHKU

pacTeHuid, rpudoB.




[Murorasma. Iuto3omns. ILlurockener. Jpuxkenue nuromiazMel. OpraHoujsl KiaeTkd. OJHOMEMOpaHHbBIE OPIaHOM]IbI KIIETKU:
srnomnazmaruyeckas cers (OIIC), anmapar ['onbku, AM30COMBI, UX CTpoeHHE M (YHKUIMHU. B3auMOCBS3b 0HOMEMOpaHHBIX
opranou1oB kieTku. CTpoeHue rpaHyiIsapHOro petukyinyma. CuHTe3 pacTBOPUMBIX O0enKkoB. CHHTE3 KIETOYHBIX MeMOpaH. | magkuit
(arpanysspHBINA) 3HIOMIa3MaTHYeCKUi peTukyinyM. CekperopHas ¢yHkuus anmnaparta ['onpmku. TpaHCIOpT BelIeCTB B KIIETKE.
Bakyonu pactutenbHbix KieTok. Knertounsiit cok. Typrop.

[TosyaBTOHOMHBIE OpraHOU/IbI KJIETKU: MUTOXOHJIPUH, ITACTUIBL.

Crpoenrie 1 QyHKIIUM MUTOXOHAPHUI W muiactuf. [lepBUyHbIE, BTOPUYHBIC U CIIOKHBIC TUIACTHBI (POTOCUHTE3UPYIOIIUX FYKAPHOT.
XJ0poIIacTsl, XpOMOIUIACTBI, JIEUKOIIACTHI BBICIIUX PACTCHUM.

HememOpannble opraHouas! kietku CrpoeHue U (yHKIUM HEMEMOpPaHHBIX OPraHOMJOB KIETKH. Pubocombl. MuKpo(hMIaMEHTHI.
Mpieynbie  kinetkn. MukporpyOouku. Kiterounsni nentp. CTpoeHWe W JBMKEHHE JKI'YTUKOB M pECHHYEK. MUKpOTPyOOUKH
uuroruiazMel. LieHTpros.

Anpo. OOGonouka sAapa, XpOMaTWH, KapHOIUIa3Ma, SJPBILKH, HMX CTpOoeHMEe M (YHKUMU. SnepHblii OeIKoBBI MaTpUKC.
[TpocTpaHcTBEHHOE PaCOIOKEHHE XPOMOCOM B HHTEp(ha3HOM siJpe. benku XxpomaTiHa — TUCTOHBI.

Krnerounsie Bxintouenus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (pacTUTEIbHOM, )KUBOTHON, TPUOHOI)

2.4

AcCUMMIIAIMS U JUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabosn3Ma. Tumnsl oOMeHa BeliecTB: aBTOTpo(dHBIN 1 rerepoTpodHbIif. YyacTtue
KHCIIOpo/la B OOMEHHBIX IHpolieccax. DHepreTuueckoe oOecreueHue kieTku: mpespaiieHue AT® B oOMEHHBIX Mpoleccax.
@epMeHTaTUBHBIM XapakTep peakiuil KieToyHoro Mmeradonusma. depmMeHTH, UX CTPOEHUE, CBOWCTBA M MEXaHU3M JCUCTBHUS.
Kodepmentsl. Otnuuust GepMEHTOB OT HEOPraHUYECKUX KaTanau3aTopoB. benku-akTuBaTOphl U OEIKU-MHTUOUTOPHI. 3aBUCUMOCTh
CKOpPOCTH (PepMEHTATUBHBIX PEAKIMNA OT PA3IUUHBIX (PaKTOPOB.

[TepBuuHbI cUHTE3 OpraHMYecKUX BellecTB B kieTke. dorocuHre3. Ponb xnoporactoB B mpouecce portocuHre3a. CBeToBas u
TeMHOBas (pa3bl. [IponykTuBHOCTH (hoTOCHHTE3a. BiinsHue pa3nuyHbix (hakTOpoB Ha CKOPOCTh (poTOCHHTE3a. 3HaUeHHE (OTOCUHTE3A.
XeMmocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEeMOCHHTETHKOB: HHUTpUUUUpYIOUIMe OaKkTepuu, keiae300akTepuu, cepoOakTepuw,
BOJIOPOJIHBIE OaKTepUU. 3HAUEHHE XEMOCHHTE3a.

AmnaspoOHble opranu3mbl. Bunel 6posxenust. [IpoaykTel OposkeHUsS U UX UCHOJIb30BAHUE YEIOBEKOM. AHAIPOOHBIE MUKPOOPTaHU3MbI

KaK 00BEKTHI OMOTEXHOJIOTHHU U BO30yIUTETN OOJIE3HEH.




AspobHBIE OpraHu3Mbl. JTambl 3HepreTuyeckoro oomena. IloaroroBurenpHbiid 3Tan. [Mukonn3 — OECKUCIOPOIHOE pacIIeIICHUE
TJIFOKO3BI.

buonornueckoe okuciieHUe, UK KJIETOYHOE JbIXxaHue. Poiab MUTOXOHIpHI B mIpolieccax OMosioruueckoro okuciaeHus. L{ukinueckue
peakiuu. OxucnutensHoe ¢docopunupoBanue. I[IpeumyiectBa a’poOHOro mHyTH OOMEHa BEIIECTB Mepel, aHa’POOHBIM.

D¢ hEeKTUBHOCTh IHEPTETUICCKOTO 0OMEHA

2.5

Peakuuu marpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTH B PEAaKLMSIX MaTPUYHOIO CUHTe3a. Peanuzalus HacieICTBEHHOU
uHpopmanuu. ['eHermueckuii kox, ero cBoicTBa. Tpanckpunims — marpuunblii cuHTe3 PHK. IlpuHIMNDe TpaHcKpumuuu:
KOMIUIEMEHTAPHOCTh, aHTHIIAPAILIEIbHOCTh, ACHMMETPUYHOCTE. TpaHcsiius u e€ atansl. Yuactue TpancnoptHeix PHK B Onocunrese
Oenka. YcioBus OuocunTesa 6enka. Kogupopanue amuHokuca0T. Poibs pubocom B OnocuHTe3e Oernka.

Opranuzanys reHomMa y NnpokKapuoT U dyKapuoT. Perynsuus akTUBHOCTU I'€HOB Yy npokapuoT. I'unoresa onepona (®. XKakoo, XK.
Mano). Perymsiiust 0OMEHHBIX ITPOLIECCOB B KiieTke. KitleTouHsril romeocTas.

Bupycbl — HekiieTounble (QOpMBI KU3HU U OOdHMraTHele napa3uThl. CTpoeHHE MPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHPYCOB,
OakTeprodaros.

BupycHsble 3a001eBaHus yenoBeka, KUBOTHbIX, pactenuid. CIIN/], COVID-19, counanbHble 1 MEAULIUHCKHUE TPOOIIEMBI

2.6

Knerounslii 1uki, ero mepuonsl U perymauus. MHtepdaza u Muto3. OCOOEHHOCTH IMPOLECCOB, MPOTEKAIOUIMX B HHTEpdase.
[TonrotoBka kjaeTkn K jeneHuto. IIpecuHTeTnyeckuit  (MOCTMUTOTHYECKMH), CHUHTETHYECKMH M MOCTCHHTETUYECKUH
(MpeMUTOTUYECKHUI ) TEPHO/Ibl HHTEP(DA3HI.

Marpuunsiii cunte3 JJHK — perummkanms. [punuunsr permmukanuun IHK: koMmmiemMeHTapHOCTh, MOJTYKOHCEPBATUBHBIN CHHTES,
anTunapamienbHocTs. Mexannsm perukanuu JJTHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomepsl U TeaoMepasa. XpoMOCOMHBIN
Ha0Op KJIETKHU — KapuOoTHI. JIMIIJIOMAHBIN U TaluIonIHBIA Ha0ophl XpoMocoM. ['omosoruuHbie XpoMocoMbl. [10J10BBIE XPOMOCOMBI.
Henenune knerkm — murto3. CTragum MHUTO3a M IPOUCXOASAIIME B HUX Mpolecchl. Tumbl MuTo3a. KapmoknHe3 M IMTOKHHES.
buonoruueckoe 3HaueHrne MuTo3a. Perynsius MUTOTHYECKOTO IMKIIA KIeTKU. [Iporpammupyemast KieTouHas ruOesb — aronTos.

(DYHKI_[I/IOHaJIBHaH I'CHOMHKA

Opranusm Kak OHoJIOrHyecKas cuctemMma

3.1

OIIHOKJ'ICTO‘-IHBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBLIC OPIraHU3Mbl U MHOT'OTKAHCBBIC OPTraHU3MBbI.




@DopMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrioyioe (BK/IIOYasi BET€TaTUBHOE) U M0J0BOE. Buabl Gecrnonoro pasMHOXKEeHUs: ITOYKOBAHUE,
CHOPYJALUs, pparMeHTalus, KIOHUPOBAHHUE.

[TonoBoe pazmuoxkenue. [lonoBsie kieTku, nian rametsl. Meio3. Ctaguu meiiosa. [loBenenue xpomocoM B meiose. Kpoccunrosep.
bronoruuecknii CMpICI MEWO03a U IIOJIOBOTO Ipouecca. Melo3 1 €ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

ITpenzaponpimieBoe pazputue. I'amerorene3 y »kuBOTHBIX. IlonoBble »xene3pl. OOpa3oBaHME M PA3BUTHE IOJIOBBIX KIJIETOK.
Crnepmatorene3 u ooreHe3. CTpoeHue MOJNOBBIX KIE€TOK. OIIOZOTBOPEHHE M SMOpPHOHAIBHOE Pa3BUTHE KHUBOTHBIX. CrocoObI
OIIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBunyanbHoe pa3BUTHE OpraHn3MoB (oHToreHes). Craauu 3MOpHOreHes3a *HMBOTHBIX (Ha mpumepe Jarymku). pobienue. Tumbt
npobisieHnst. OcoGeHHOCTH JpoOJIeHHsT MIICKOIUTAIOUIMX. 3apO/IbIIIeBble JUCTKU (TacTpysauusi). 3akjajka OpraHoB M TKaHEW u3
3apOJBIIEBbIX JIMCTKOB. B3auMHOE BiMSHME 4YacTe pa3BUBAIOLIETOCS 3apoibliia (3MOpHOHANIbHAs MHIAYKLMA). 3aKiajgka IulaHa
CTPOEHHS KMBOTHOTO KaK PE3yJIbTaT MepapXUUYECKUX B3aWMOJICUCTBHI T'€HOB. BimsHHEe Ha SMOpPHOHATIBHOE PAa3BHTHE PAa3IMYHBIX
(baxkTOpoB OKpY>KaroIeil cpebl.

Poct u pasButue xuBoTHbIX. [locTamOpuonanbHblii mepuoi. Ilpsmoe u Hempsimoe pas3Butue. PazButue ¢ meramopdoszom y
0€CI03BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. broornyeckoe 3Hau€HUE MPSMOTO U HENPSMOTO Pa3BUTHS, UX PACIpOCTPAHEHHE B
npupose. Tunsl pocta )KUBOTHBIX. DaKTOPBI PErysluu POCTa KUBOTHBIX U yenoBeka. CTaauy MOCTAIMOPUOHAIBHOTO Pa3BUTHUS Y
JKUBOTHBIX U 4esloBeKa. [lepnonbl oHTOreHe3a yenoBeka.

Pa3zmHoxeHue 1 pa3BuTHe pacteHuil. 'amerodut u cnopodur. Meiio3 B xU3HEHHOM IMKIIE pacTeHuii. OOpa3oBaHue crop B mpoliecce
Mmeio3a. ['amerorenes y pacreHuil. OmIONOTBOpPEHUE M Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOIHOE OIIOOTBOpPEHUE Y

IIBETKOBBIX pacTeHuil. OOpa3zoBaHUe U pa3BUTHE CEMEHU. MeXaHN3Mbl PEryJIsUU OHTOT€HEe3a Y pAaCTeHUH U dKUBOTHBIX

I/ICTOpI/I}I CTAHOBJICHUA U PA3BUTH I'CHCTUKH KAK HAYKH. OCHOBHbBIC TCHETUUECKHE MMOHATHSA M CUMBOJIBI. | OMOJIOTHYHEIC XPpOMOCOMBI,

3.2 AJUICJIBHBIC TCHBI, aJIbTCPHATUBHBLIC ITPU3HAKHU, )IOMHH&HTHBIﬁ n peuecanHmﬁ IIpHU3HAK, TOMO3HUI0Ta, r€TCPO3NUIroTa, YUCTaAA JIUHUA,
FI/I6pI/I,ZII)I, TCHOTHII, (i)eHOTI/IH. OcHOBHEBIE METOABI TCHETUKH FPI6pI/I}10JIOFPI‘—IeCKHI>'I, HHTOHOFH‘IGCKI/Iﬁ, MOJ'IeKyJ'IHpHO-FeHeTI/I‘—IeCKI/Iﬁ
MOHOFI/I6pI/II[HOC CKpCIIMBAaHHC. HepBLIﬁ 3aKOH MCHI[eJ'IH — 3aKOH C,Z[I/IH006pa3I/I${ l"I/I6pI/IIIOB MEpBOro IMOKOJICHUA. HpaBI/IJ'IO

3.3 JOMUHHPOBAHUS. BTOpOﬁ 3aKOH MCHILCJU{ — 3aKOH pacClICIJICHUA IIPU3HAKOB. L[I/ITOHOFI/ILIGCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO

CKpCIIUBaHUs. I'mmoTe3a 4MCTOTHI TaMeET.




Ananusupyroiiee ckpemmuBaHue. [IpomMexxyTouHbIl XapakTep HacieqoBaHus. PaciierieHue MpU3HAKOB TIPU  HEMOJHOM
JIOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. TpeTwii 3akoH MeHeNnss — 3aKOH He3aBUCUMOTO HACJIeIOBaHMsI TPU3HAKOB. L[UTOMOTHYECKE OCHOBEI
JTUTHOPUTHOTO CKpPEITUBAHUSA.

CueruieHHOe HacienoBanue mpu3zHakoB. Paboter T. Moprana. CuersieHHOE HaclieJJoBaHUE T'eHOB, HAPYIICHUE CHEIUICHUS MEXIY
reHamMu. XpoOMOCOMHAasi TEOpUs HACJIEICTBEHHOCTH.

l'enetnka mnona. XpOMOCOMHBIM MEXaHU3M OIpEACNICHUs] ToJjia. AYTOCOMBI W TIOJIOBBIE XPOMOCOMBI. ['omMorameTHbii U
reTeporaMeTHbIN noJjl. I'eHeTnyeckast CTpyKTypa MojoBbIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIJIEHHBIX € MTOJIOM.

I'enoTun kak nenoctHas cucrema. [lneiioTponus — MHOXKECTBEHHOE JIeCTBUE reHa. MHOXKeCTBEeHHbIN aiuienn3M. B3anmoneiicTue

HeaJliesbHbIX reHoB. KommiementapHocts. Dnucras. [lonumepus

3.4

B3aumopeiictBre renotuna u cpensl npu GopMupoBaHun (peHoTumna. M3MeHUMBOCTH Mpu3HAKOB. KauecTBEHHBIE W KOJMYECTBEHHBIE
MpU3HAKKU. Buibl ©I3MEHYMBOCTH: HEHACIICACTBEHHAS U HACTIEICTBEHHAS.

Momudukanonsas u3MeH4YnBOCTh. Ponb cpensl B (hopmMHupoBaHUHM MOAM(DUKAIIMOHHON M3MeHYMBOCTH. Hopma peakimu mpu3HaKa.
Bapuarmionnsiit psig u BapuaronHas kpusas (B. Moranncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHUHNBOCTH.

['eHoTunMYeckast N3MEeHYMBOCTb. CBOWCTBAa T€HOTUITMUECKOW M3MEHUYMBOCTU. BHpl reHOTUNMYeCKOH M3MEHUMBOCTH: KOMOMHATHBHAS,
MYyTallMOHHASI.

KomOunatuBHas u3MeHUMBOCTb. Mei03 M TOJNOBOM MpOLIECC — OCHOBa KOMOMHATHUBHON H3MEHYMBOCTH. Posib KOMOMHATUBHOM
M3MEHYMBOCTHU B CO3/IaHMH T€HETUUECKOr0 pa3HOOO0pasus B IpeAesax OHOrO BHUIA.

MyTranunoHHast "3AMEHUMBOCTb. BB MyTaluii: FeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHbIE Y MHTyLIUPOBAHHBIE MyTallMH. Sl iepHbIE
Y LUTOIUIa3MaTnieckue Myrarun. CoMaTu4ecKue U NosyioBble MyTauuu. [ [puunHbel BO3HUKHOBEHMs MyTaluid. MyTareHsl 1 MX BIMSIHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO TpOIlecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HaciencTBeHHoM u3meHuuBoctu (H.U.

BasunoB). BHesiiepHast ”3BMEHUHMBOCTD 1 HACJIEICTBEHHOCTh

3.5

KapI/IOTI/IH YCJI0BCKa. Me)K,[[yHaPOIIHaH nporpamMma HCCJICAOBAHUA T'€HOMa YCIIOBCKA. MeTtoasl HU3YUCHUSA TCHCTHUKU UYCIIOBCKA:
reHeanoquecxnﬁ, 6HI/I3H6LIOBBII71, I_II/ITOFCHCTI/ILICCKI/II\/'I, HOHyJ'IHLII/IOHHO-CT&THCTH‘-ICCKHIZ, MOJIeKyHSIpHO-FeHeTI/I‘{eCKI/Iﬁ. COBpeMCHHOe

OnpeaAcICHUE TICHOTHUIIA: IMOJJHOICHOMHOC CCKBCHHUPOBAHUE, T'CHOTUIIMPOBAHUC, B TOM YHCJIEC C IIOMOMIBIO HLIP-aHaJmsa.




HaCJ'Ie,I[CTBCHHBIe 3a001eBaHns  4ejgoBeka. IeHHblE U XPOMOCOMHELIC Ooe3HM dYelloBeKa. bonesHu ¢ HaCHCHCTBeHHOﬁ
mpeapacIoIOKCHHOCTBIO. 3HaucHHE MGI[PIL[PIHCKOﬁ TCHCTUKHU B IPCAOTBPAIICHUN U JICUHCHUHN I'CHCTUYCCKUX 3a00JICBaHUM YCIOBEKa.

CTBOJIOBBIE KIIETKHU

3.6

JloMecTukanuss U cenekuus. 3apokKICHHE CelIeKIMU M aomectukauuu. Yuenne H.M. BaBuioBa 0 LeHTpax NpOMCXOXKICHHUA M
MHOr0o00pasus KyJlIbTypHbIX pacTeHui. Posb ceneKkunu B CO3JaHuKM COPTOB PACTEHUM U OpoA KUBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH
TOMOJIOTHYECKHX PAAOB B HacieAcTBeHHOM u3mMenunBoctd H.M. BaBuioBa, ero 3naueHue Ass CelNeKIMOHHON PadOTHl.

MeTtonbl ceneKIMOHHOM paboThl. McKycCTBEHHBI OTOOP: MAacCOBbIM M MHAWBHUIYAJIbHBIM. DTanbl KOMOMHAIIMOHHOMN CEJEKIUH.
HcnbiTanue npousBoauTesel mo noroMcTBy. OTO0p 1o reHOTUITy ¢ IOMOIIBIO OLIEHKU (PeHOTHIIa HOTOMCTBA U OTOOP IO T€HOTHUITY C
nomoibio ananu3a JJHK.

HckyccTBeHHBINH MyTareHe3 Kak MeTOJl CEIEeKIMOHHOM padoThl. PafnanmoHHbI 1 XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MyTaluil y
KYJIbTYpHBIX (popM opranuzmoB. Vcrnonab30BaHuE Fr€HOMHOIO PeaKTUPOBaHUs U MeToJ10B pekoMOuHaHTHBIX JIHK mis nmonyuenus
MCXOJHOr0 MaTepuaa JUuisl CEJIEKLNH.

[Tosyyenune nomumionnoB. BHyrpuBHMaoBas ruOpuauzanus. bBIM3KOpoACTBEHHOE CKpeluBaHue, WM HHOpuauHr. HepozactBeHHOE
CKpellMBaHue, Wiu aytOpuauHr. ['ereposuc u ero mpuumHbl. Mcnons3oBaHue rereposuca B cenekuuu. OtnanéHHas TMOpHIM3aLys.

HpeOI[OJ'ICHI/IC 6CCHJ'IOI[I/I$[ MCXKBHIOBBIX I’ I/I6pI/II[OB. I[OCTI/I)KCHI/IH CCIICKIIUHN paCTeHI/Iﬁ N )KNBOTHBIX

3.7

OOBEKThbI, HCIONb3yeMble B OMOTEXHOJIOTHMM, — KJIETOYHbIE M TKaHEBbIE KYJbTYPbl, MHUKPOOPIaHM3MBI, UX XapaKTEepUCTHKA.
TpaauiioHHas GMOTEXHOJIOTHUS: XJIeOoNeueHNe, MOTy4YeHHE KUCIOMOJIOUHBIX TPOAYKTOB, BUHOAENHE. MUKPOOHOIOTHYECKUI CUHTES.
OO0bexThl MUKPOOHOJIOTHUECKUX TexHosorui. [Ipon3BoacTBo Oenka, aMUHOKHUCIOT U BUTAMUHOB. VICKYCCTBEHHOE OIUIOIOTBOPEHUE.
PexoHCTpyKIUS SMLIEKIETOK U KJIOHUPOBAaHUE )KUBOTHBIX. METO TpaHCIIAaHTALUY SIIEP KIIETOK.

XpoMocoMHasi U TeHHas MHKeHepus. MICKyCCTBEHHBIM CHHTE3 reHa M KoHCTpyupoBaHue pekomOuHaHTHBIX JIHK. JlocTmwxkenus u

MEPCIICKTUBELI XpOMOCOMHOﬁ ¥ TEHHOM HWHXXCHCPUH. MGJII/IHI/IHCKI/IC OMOTEXHOJIOTHH. VICIOIb30BaHKNE CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/IC OpraHn4eCcKoro Mmupa

41

buonoruueckoe paznooOpa3zue oprann3moB. CoBpeMeHHasl CUCTeMa OpraHuyeckoro Mupa. [IpuHIuNel KiaccupuKalum OpraHu3MoB.

OCHOBHBIC CUCTEMAaTHUYSCKHUE TPYIIIBI OPraHU3MOB.




OCOOEHHOCTH CTPOEHHUSI U JKU3HEAEATE]bHOCTU OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu, OJHOKJIETOYHBbIE T'pUOBI,
OJIHOKJIETOYHBIE BOJIOPOCIIH, APYrue NpoTUCThl. KoloHHallbHbIE OpraHu3Mel. [IBukeHNEe OAHOKIETOYHBIX OPraHU3MOB: aMEOOUTHOE,

KTYTUKOBOC, pPCCHUYHOC. 3aH_[I/ITa Y OAHOKJICTOYHBIX OPraHU3MOB. Pa3ﬂpa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHnu3MOB. Takcucel

4.2

MHOTrOKJIETOYHEIE PacCTCHUA. BzanMocBsI3p YacTeii MHOTOKJIETOYHOT'O OpraHu3ma. TKaHI/I, opradbl W CHUCTEMBI OpPraHOB
MHOT'OKJICTOYHOI'O OpraHMu3Ma. OpFaHI/ISM KakKk €JHHOC IICJIOC. Tkanu paCTCHHﬁ. Twuner PaCTUTCIbHBIX TKaHEeH: O6paSOBaTCJ'II)Ha$I,

IIOKPOBHas1, IPOBO/AIIAsL, OCHOBHAsI, MexaHndeckasi. OcoOeHHOCTH cTpoeHus, QYHKIUM U pacloIOKEHUs TKaHEH B OpraHax pacTeHUn

4.3

BereraruBHble M TeHepaTHBHbIE OpraHbl pacreHunid. DyHKIuMM opraHoB u cucreM opraHoB. Kapkac pacrenuil. [[Bu>keHue
MHOTOKJIETOYHBIX PAaCTEHUH: TPONU3MbI U HacTuM. [loryiomenne BOJbI, YIIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUSAMMU.
Hpixanue pacrenuit. Juddys3us ra3oB yepe3 MOBEPXHOCTh KIETKH. TpaHCIOPTHBIE CUCTEMBI pacTeHHH. BwiaeneHune y pacteHuit.
3amura y MHOTOKJIETOUHBIX pacTenuid. Kytukymna. CpeacTBa macCUBHON M XMMHYECKOM 3aUThl. DUTOHIUIBI.

Pa3ipa)xnMoCTh U perysinys y Opranu3moB. Pa3ipa)kxuMoCTh M peryssnys y MHOTOKJIIETOUHBIX pacTeHU. POCTOBBIE BeleCTBa U UX

3HA4YCHUC

4.5

MHOroOKJIIeTOYHBIE JKMBOTHEIC. B3aMMOCBSA3b YacTe MHOTOKJISTOYHOI'O opraHnusma. TKaHI/I, OopraHbl M CHCTCMbI OpPraHOB
MHOT'OKJIETOYHOI'O OpraHu3Ma. OpFaHI/I3M Kak eauHoe mnenoe. I'omeocras. TkaHM *KUBOTHBIX M 4YeJOBEKAa. THIBI )KUBOTHBIX TKaHEH:
OIUTCIINAJIbHAA, COCANHUTCIIbHAA, MBIIICYHAA, HCPBHA. OcoOeHHOCTH CTpPOCHUA, (bYHKI_[I/II\/’I " paCIIOJIOKCHUA TKaHEN B opraHax

JKHUBOTHBIX U YC€JIIOBCKA

4.6

Oprasbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMHA OPTaHOB U CUCTEM opraHoB. Omnopa Tena opraHu3MoB. CKeNeThl OJJHOKIETOYHBIX
1 MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHblil 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUTIBI COETMHEHHS KOCTEH.

JIBM>KeHHE MHOTOKJIETOUYHBIX KUBOTHBIX. IIuTanue >kuBOTHBIX. [IMTaHWe TTO3BOHOYHBIX KUBOTHBIX. JlpIXxaHue >XKMBOTHBIX. KoxHOE
neixanue. XKadepHoe u IEroYHOe TbIXaHHE.

JIpIxaHue MO3BOHOYHBIX >KUBOTHBIX. DBOJIIOIMOHHOE YCIOKHEHHE CTPOCHUS JIETKMX IO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHas
cHCTeMa 4esloBeKa. MexaHn3M BEHTWISLUMU JETKUX y NTHUL] U MIECKONUTAOMMX. TpaHCHOPT BEIIECTB y OPraHU3MOB. TpaHcnopt
BEIIECTB Yy KUBOTHBIX. KpoBeHOCHass cucrema u €€ opraHbl. KpoBeHOCHass cCHCTEMa MO3BOHOYHBIX KUBOTHBIX. Kpyru
KpOBOOOpAIeHUsI. DBOJIIOIMOHHBIC YCJIOKHEHHSI CTPOCHHS KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX J>KUBOTHBIX. BEIfeeHHne y

OpTraHHUu3MOB. Brigenenue Y KUBOTHBIX. COKpaTI/ITCJ'ILHLIC BaKYyOJIH. OpFaHLI BBIACIICHHUA. CBsI3b IOJIOCTH TeJIa C I(pOBCHOCHOfI )51




BBIJICJINTENILHOM cUCTeMaMH. BbleneHue y MO3BOHOYHBIX >KMBOTHBIX. 3alllMTa Y MHOTIOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HX
MIPOU3BOJHBIE.

Paznpaxumocts U perynsiuust y OpraHu3MoB. Pa3gpa)kMMOCTh y OJHOKJIETOYHBIX OpPraHu3MOB. Takcuchl. PazgpaxumMocts u
peryisiuus y MHOTOKJIETOUHBIX pacTeHU. POCTOBBIE BelllecTBa U MX 3HAUYCHHUE.

Hepsnas cuctema u pedrexkrtopHas peryssius y MHOTOKJIETOYHBIX JKMBOTHBIX. HepBHas cucrema u e€ oTnesnsl. DBOJIIOLUOHHOE
YCJIOKHEHUE CTPOEHHUSI HEPBHOW CHUCTEMBI Y JKUBOTHBIX.

Pazpabotka anropuTmMoB U mporpamMm sl 3PPEKTUBHON (YHKIIMOHATBHONH aHHOTAIlMd TE€HOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB,

METa00I0MOB MHUKPOOPIraHu3MoOB, paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA

5 Opranusm 4enoBeKa U €ro 3710pOBbe
OpraHbl U CUCTEMBI OpPraHoB uenoBeka. OTnenbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduiekropHas ayra.
51 besycnoBHble U ycioBHble pediekchl. ['ymopanbHas perymsuus U SHAOKPUHHAs CHCTEMa >KUBOTHBIX M dYenoBeka. JKemnessl
' SHJOKPUHHOM CHCTEMBI M HX TOPMOHBI. JlelicTBME TOPMOHOB. B3aMMOCBS3b HEPBHOM M JHIOKPUHHOM cucreM. ['mnoramamo-
runodusapHas cucrema. Peduiexc u peduiekropHas nyra. besycinoBHble B yCTOBHBIE pedIeKCh
3ammra opraHu3ma oT Oone3Heil. MIMMyHHas cuctema dvenoBeka. KIleTOUHBI M TyMOpadbHBIH HUMMYHHMTET. BpokIEHHBIH,
5.2 npuoOpeTEHHBIN criennpruyeckuii UMMYHHUTET. Teopus KiloHanbHO-cenekTuBHOro ummynureta (I1.9pnaux, ®.M.bepuer, C.Tonerasa).
BocnanurenbHble 0TBETHI Opranu3MoB. Poiib BpOXKAEHHOIO UMMYHUTETA B Pa3BUTHH CHCTEMHBIX 3a00J1€BaHUI
5.3 KpoBenocHas cucrema u e€ opransl. CepJiiie, KpOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpatenus. Pabora cepma u e€ perynsuus
5.4 Jpixanue yenoseka. Juddysus razoB uepe3 noBepXHOCTh KJIETKU. JlpIxaTenpHas cucTema uenoBeka. JlpIxarenbHas OBEPXHOCTb.
' Perynsus apixanus. JlprxarenbHbie 00bEMBI
55 IInmeBaputenpHas cucrteMa 4venoBeka. OTaensl NMUILEBApUTENBHOrO TpakTa. lIumeBaputenbHble kene3bl. BHyTpumosnoctHoe u
' BHYTPHKJIETOYHOE MUIIEBAPEHHE
5.6 [ToxpoBs! u ux npousBogHbie. Oprans! BeiaeneHus. [louku. CtpoeHne u pyHKIHMOHUpOBaHUE HeppoHa. DUIBTpaIUs, CeKpenus 1
' o0OpaTHOE BcachlBaHHE KaK MEXaHU3MbI pabOThl OpraHoB BblAeneHus. OOpazoBaHuE MOYH Y YeJIOBEKa
5.7 JIBmxkeHue yenoBeka: MplledHas cuctema. CKeleTHbIe MBI M UX paboTa. CTpoeHHe U TUIIBI COeAMHEHUS KOCTeH




Teopus sBomtOIMK. PazBuTHe KU3HU HA 3emiie

6.1

OpomononHas teopust Y. Jlapsuna. [Ipennocsuikin BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U HayuyHas faestenbHocTh Y. JlapBuHa.
JBuxkymue cuiabl sBomtounud BUgoB mo Y. JlapBuHy (BbICOKass MHTEHCHBHOCTh DPAa3MHOXEHHS OPraHM3MOB, HAaclleCTBEHHAs
M3MEHYUBOCTb, O0pPH0a 3a CyIIeCTBOBAaHHUE, €CTECTBEHHBINA U HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cuarerndeckoii Teopun Bosmonmn (CTD). Helitpanshas Teopus oo, CoBpeMEHHAs! 3BOTIOIMOHHAS OUOJIOTHS.

3HavYeHre IBOIOIMOHHON TeOpUH B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOI KapTHHBI MUPa

6.2

[Tormynsanus Kak syeMeHTapHas eAuHula 3BoaolH. COBpEMEHHbIE METObl OLEHKH I'€HETHYECKOro Pa3Hoo0pa3us U CTPYKTYpPbI
nomyisiuuid. Mi3aMenenue reHooH1a MOnysIsuy KaK 3JIEMEHTAPHOE YBOJIFOLIMOHHOE SIBJICHUE. 3aKOH T€HETUYECKOro paBHOBeCHsI JIK.
Xapnu, B. Baiin6epra.

OnemeHTapHble (AKTOPbI (IBHXKYIIHME CUIIBbI) ABOIOLUKM. MyTannoHHbli npouecc. KomOuHaTHBHAsA M3MEHUUBOCTh. Jlpeild reHoB —
cilyyaliHble HEeHalpaBJIeHHbIE U3MEHEHHs 4acTOT ajuleneld B nonyasanusax. DPQexT ocHoBareass. Murpanuu. M30asa0ust HomyIsmii:
reorpaguueckas (IpocTpaHCTBEHHAs ), OMojornyeckas (penpoayKTUBHAs).

EcrectBeHHbIl 0TOOp — Hampapisitomuil ¢akTtop 3Boiouud. DOpMBI €CTECTBEHHOTO OTOOpa: IBMXKYIIMN, CTaOWIM3UPYIOIIMM,
paspbiBaroIuil (qu3pynTHUBHEIA). [TonoBoii oT6op.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK Pe3ylIbTaT MUKPO3BOIIONNY. BO3HUKHOBEHNE TPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMopd o3kl
u uanoaaanrtanuu. [Ipumeps! npucnocobnenuii y oprann3MoB. OTHOCUTENIBHOCTD IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u crpykrypa. BumooOGpasoBaHue Kak pe3yiabTaT MUKpo3BOdIOIMH. M3omsauus — ximoueBoil daxTop
BugooOpa3oBanus. Ilytn u crnocoObl BHI000pa3oBaHus: ajulonaTpuyeckoe (reorpaduueckoe), CUMIATPUUYECKOE (IKOJIOTHUECKOE),
«MTHOBEHHOE» (MOMIIIONAN3aus, Tuopuan3anus). JJuTeabHOCTh 3BOTIOLMOHHBIX POLIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp sBomonMoOHHON OMOJI0THH B pa3paboTKe HAyYHBIX METOJO0B COXpaHEHUs OMopa3zHO0Opa3us. MUKPOIBOIIOIHUS U KOIBOJFOIIHS

[apa3uTOB U UX X035eB. MexaHn3Mbl GOpPMUPOBAHHS YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpHOBI C HEelt

6.3

MCTOHLI HN3YUCHUA MaKpPOI3BOJIIOLIUH. ITaneoHTOIOrNYECKIE METOABI U3YYCHH A SBOJJIOIUH. HepexonHme (1)0pr1 n (i)I/IHOFeHeTI/I'—IeCKI/Ie

PSABI OPTaHU3MOB.




buoreorpapuueckue merons! m3ydenus spomonuu. CpaBHeHue (Giuopbl U ¢ayHbl MaTepuKOB M OCTPOBOB. buoreorpaduueckne
obnactu 3emiid. BUabl-a3HAEMUKH U PENTUKTBHI.

OMOpPHONIOTHYECKUE U CPAaBHUTEIBHO-MOP(OIOTHUECKUE METOJAbl M3YyYCHHs JBOJIONMHU. | €HEeTHYECKHEe MEXaHH3MBbl JBOJIOIUH
OHTOT€HE3a U MOSIBJICHNUS YBOJIOIIMOHHBIX HOBIIECTB. | OMOJIOrMYHbIEC M aHATIOTUYHBIE OpTraHbl. PyTMMeHTapHbIe OpraHbl U aTaBU3MBI.
MonekynspHO-TeHEeTHYECKHE, OMOXMMHYECKHE ¥ MaTeMaTH4eCKUe METOAbl HU3Yy4YCHHUS OBOJIONMU. ['OMONIOTHYHBIC TEHBI.
CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PUITOTCHETHUECKUX JICPEBBEB.

XpPOMOCOMHBIE MYTaIllUU U YBOJIIOIHSI TCHOMOB.

OO0ume 3akoHOMEpHOCTH (IpaBuiia) 3Bomonuu. HeoOparumocTs 3BoronMM. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB

3BOJIFOIINH

6.4

Hayunple rumoTes3sl mponucx ok IeHHS )KU3HN Ha 3emiie. AOnoreHes3 u mancnepMusi. JlonaydHbie MPeICTaBICHHS O 3aPOXKICHUH KU3HU
(kpeaunonu3M). ['Mnoreza MOCTOSHHOrO CaMO3apOXKACHUS KU3HU U €€ ompoBepxkeHue onbiTamu @. Penu, JI. Cnamnanuanu, JI.
[Tactepa. IlporcxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeopraHudeckoil »Bomtonuu. [lnanerapHas (reosoruyeckas) SBOJIOLUSA. XUMHUUECKas 3BOJIOLUSA. AOHOTreHHBIN
CHUHTE3 OpraHmYecKkux BemecTB u3 Heopranuwdeckux. Ombir C. Mwmepa u I'. FOpu. O6pazoBanne moJMMEpOB U3 MOHOMEPOB.
KoanepBarnas runore3a A.M. Onapuna, runore3a nepsuyHoro OymboHa J[xk. XonneiiHa, reHetmueckas rumoresza I'. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa «mupa PHK» V. I'nnbepra. @opmupoBanue MeMOpaH 1 BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopust 3emnin u meroapl e€ usydenus. lckomaemble opraHndeckue octaTtku. I'eoxpoHonorus u e€ meroapl. OTHOCUTENbHAS U
a0CoJIIOTHAs TEOXPOHOIOTUs. [ e0XpoHONIOrnyecKast Kajia: 30Hbl, 3Pbl, IEPUO/BI, FTOXH.

HauanbHble 3Tamnel opranudeckoil sBostorun. IlosiBieHne 1 3BOIIONMS MEPBBIX KIETOK. DBOMIONUSA MeTaboiau3mMa. Bo3HUKHOBeHUE
nepBbIx 3kocucTeM. CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHAJIOT NepBhIX Ha 3emie coobmecTB. CtpoMaTonauTsl. [IpokaproTs
Y DYKapHOTHI.

[Tpoucxoxaenue sykapuoT (cuMOHOreHe3). OBOJIOLHMOHHOE MPOUCXOXKAECHHE BUPYCOB. I[IponcxokieHne MHOTOKJIETOUHBIX
OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl IBOJIONUM BbICHIMX pacTeHUd. OcHOBHBIE apoMop¢o3bl pacTeHHid. Bwixon pacrenuit Ha cymy. IlosiBnenue

CIIOPOBBIX PACTEHUN U 3aBOE€BaHUE UMH cyli. CeMeHHbIe pacTeHus. [I[poncxoxaeHne NBETKOBBIX PACTEHHIA.




OcHoBHBIE 3Tanbl BOJIIOLMH KUBOTHOro Mupa. OcHOBHbIE apoMopdo3bl XKMBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB —
NOSIBJICHUE COBPEMEHHBIX TUIIOB. IlepBble XOpaoBble >kMBOTHBIE. JKu3HBb B BojAe. DBOJIOLHUS IO3BOHOYHBIX. I[IponcxoxneHue
amduouit u pentunmii. [Ipoucxoxnenne miekonuraromux u ntul. [puxmun kiarodeBoro apomopdosza. OcBoeHne 0eCrio3BOHOYHBIMU
Y TO3BOHOYHBIMU KUBOTHBIMU CYIIU.

PazButre xu3HM Ha 3emiie MO dpaM M NEpPHOJaM: apXeH, MpOTEepOo30M, Mase030i, Me3030M, KaitHO30i. OOImas xapakTepucTUKa
KJIMMAaTa 1 T€0JIOTHYECKUX IMporieccoB. [1osiBIeHNE U pacIBET XapaKTepHBIX OPraHU3MOB. YTII€00pa3oBaHHe: €r0 YCIOBHS U BIUSHHUE
Ha ra3oBbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUSI — HKOJOTMYECKUE KPU3UCHI Mpouwioro. I[IpuunmHbl M cieactBus MaccoBbIX BbIMUpaHUil. COBpPEMEHHBIH

9KOJIOTHYSCKHI Kpu3uc, €ro 0COOEHHOCTHU

6.5

Paznenst m 3amaum anTpomonoruud. Metoasl anTpomojorud. CTaHOBJIEHUE MPEACTABICHUNA O TMPOUCXOXKICHUH YEJIOBEKa.
CoBpeMeHHbBIEC HAYYHBIEC TEOPUH.

CxoncTBO yenoBeka ¢ )KMBOTHBIMU. CHCTEMAaTHUYECKOE IMOJIOKEHHE YesioBeKa. CBUAETENbCTBA CXOJICTBA YEJIOBEKA C JKUBOTHBIMU:
CpaBHHUTEIbHO-MOp(doIoruueckue, 3MOpHOIOrHYecKre, (U3UONOro-OMOXUMHUYECKHUe, MoBeaeHuYeckre. OTIUYMsS YeloBeKa OT
JKUBOTHBIX. [IpAMOXO0XKIEHNE N KOMIUIEKC CBSI3aHHBIX C HUM NMPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta M BTOPO CUTHAJIbHOM CUCTEMBI.
JIBukytue cuitbl (hakToOphl) aHTPOTIOTeHe3a: OuoIorudeckue, colranbable. COOTHOIIEHHE OMOIOTUYECKUX U COITMANTBHBIX (PaKTOPOB
B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJUU aHTPOTIOTE€HE3a. ABCTPATIONUTEKH — JIBYHOTHE TIPEeIKH Jto/iel. UenoBek ymenblid, epBble U3rOTOBIECHUS OPYIUM
Tpyna. YenoBek MpsAMOXONSIIUA M TEPBBIA BBIXOH JIoAeH 3a mpeaenbl Adpuxu. YemoBek reiiaenbOeprckuii — oOmuUNA MpesoK
HEaHJEPTAIbCKOTO YEJIOBEKA M 4YeJIOBeKa pa3yMHOro. YenoBeK HEaHEpPTaIbCKUM Kak BUJI JIIOAEH XOJIOAHOro Kiumata. YernoBek
pa3yMHBIH COBPEMEHHOTO THUIIA, IEHUCOBCKUI YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a MpeneiamMu AQppukH.

DBOJIIONHST COBPEMEHHOTO 4elioBeKa. EcTecTBeHHBI OTOOp B MOMYJANMIX 4YeIoBeKa. MyTallMOHHBIA MPOIECC M TOIUMOPQHU3M.
[TonynsanroHHbBIE BOHBL, Apel] reHoB, Murpanus u «3GHEKT OCHOBATENS» B MOMYJISAIIASIX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bonbiue packl: eBponeougHas (eBpas3uiickas), aBcTpasio-HErpouHas (IKBaTOpUATbHAS),

MOHTIOJIOMaHas (aBI/IaTCKO-aMCpI/IKaHCKaSI). BpeMSI U IIYTH PACCCIICHUA YCIIOBCKaA I10 IJIAHCTEC. EnuHCTBO 4e10BEUECKHX pac. Haquaﬂ




HECOCTOSITENIbHOCTh pacu3ma. [IpucnocobieHHOCTh YenoBeKka K pa3HbIM YCIOBUSAM OKpY»Karolleil cpenbl. BiusHue reorpadguueckoi

cpensl U Aperida reHoB Ha MOPGOJIOTHIO U (PU3HOIOTHIO YeJIOBEKa

7 DKOCHCTEMBI U PUCYILHE UM 3aKOHOMEPHOCTH

Pa3nensl u 3anaun sxonorun. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.

7.1 Mertoap! skonoruu. [Tonesie HaOMIOACHNUA. DKCIEPUMEHTHI B 3KOJIOTUHU: IPUPOIHBIC U JJabopaTopHble. MoeIMpOBaHUE B 3KOJIOTHH.
MOHUTOPHHT OKPYKAIOLLEH cpelibl: JTOKaIbHbIN, PETHOHAIBHBIN U I100aIbHbBIN
Okonornyeckne (aKTopel M 3aKOHOMEPHOCTH uX jAeWcTBus. Kiaccudukamms skojormyeckux (akTopoB: aOMOTHYECKHE,
Oouotuyeckue, anTpornoreHHsle. O01IME 3aKOHOMEPHOCTH IeUCTBUSA IKosIornyeckux (pakropos. [Tpasuiio munumyma (K. lnpenrens,
1O. JInbux). TonepanTHOCTh. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.
Abuotnueckue ¢axktopbl. CBeT Kak 3KojJorudeckuil akrop. JlefcTBHe pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHU3MBbl.
DKOJIOTUYECKHE IPYIIIbl PACTEHU U )KMBOTHBIX 10 OTHOIIECHHUIO K cBeTy. CUTHajIbHas poJib cBeTa. DOTONEepHOIU3M.
Temmeparypa kak oskosormdeckuii Qaxrop. [leiictBue TtemmnepaTypsl Ha oOpraHu3Mbl. [IOWKHIOTEpMHBIE W TOMOMOTEpMHBIC
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPI'aHU3MBI.
BraxnocTs kak sxonorndeckuit ¢paxrop. [Ipucnocobnenns pacteHuit kK noaaepkaHuio BogHoro 6ananca. Kiaccudukanus pacrenuii mo

79 OTHOILIEHHIO K Boze. [IpucnocoOnenns >KMBOTHBIX K U3MEHEHHIO BOJHOTO PEKUMA.

Cpenpl oOMTaHMSI OpraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, IIYOMHHAsl MOJAINOYBEHHAs, BHYTPHOPIaHU3MEHHas.
OU3NKO-XMMUYECKHE 0COOEHHOCTH cpeJl OOMTaHusl opraHu3MoB. [Ipucnoco6ienust OpraHu3MoB K KHU3HH B Pa3HbIX Cpefax.
buonornueckue putrmel. BHemnue n BHyTpeHHHME pUTMbl. CyTOUYHBIE W TOAMYHBIE PUTMBL. [IpHCIIOCOOIEHHOCTH OPraHU3MOB K
CE30HHBIM U3MEHEHUSM YCIIOBUM KU3HHU.

Kuzuennole @opmbl opranu3moB. [lonsitue o >xu3HeHHOM ¢opme. JKu3HeHHbIE (OPMBI PACTEHUI: JEpEeBbsl, KYCTapHUKH,
KyCTapHUYKH, MHOTOJIETHUE TPaBbl, OJIHOJIETHHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THIPOOMOHTHI, T€OOUOHTHI, a3POOHOHTHI.
OcobeHHOCTH CTpoeHus 1 00pa3a KU3HU.

buotnueckue daxTopbl. Buapl OMOTHYECKUX B3aMMOJICHCTBHIN: KOHKYPEHIIHS, XUITHUYECTBO, CUMOM03 u ero ¢hopmel. [lapazutusm,

KOoomeparusi, MyTyalu3M, KOMMEHCaIM3M (KBapTHUPAHTCTBO, HaxjeOHM4YecTBO). HeTpoduueckue B3ammonencTBHS (TONMHMYECKHE,




dopuyeckue, dabpuueckue). 3HaueHHE OUOTHMUECKUX B3aUMOJEHCTBUM [UISl CYILECTBOBAHMS OPraHHW3MOB B Cpele OOUTaHUA.

[IprHIKII KOHKYPEHTHOTO UCKIIFOYECHUS

7.3

DKOJIOTHYEeCKHEe XapaKTepUCTUKH nomy siiun. [lomynsius kak Ononornueckast cuctema. Poiib HEOAHOPOIHOCTH cpeibl, (PU3NIECKUX
O6apbepoB U 0cOOEHHOCTEH OMOIOrUU BUIOB B (POPMUPOBAHMM MPOCTPAHCTBEHHON CTPYKTYphI nomyisaiuil. OCHOBHBIE IIOKA3aTenu
HNOMYJISILMK: YUCICHHOCTb, IUIOTHOCTh, BO3PACTHAs M IIOJIOBas CTPYKTYpPa, POKIAEMOCTb, NMPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTPALUS.

Okojoruyeckas CTpykTypa nomyisinuu. OLieHKa YUCIEHHOCTH Monyasuuu. J[MHaMuKa nonyiasiuuu U e€ peryisuus. buornueckuit
NOTEHLMAN NOMyJAUMA. MoaenupoBaHue TMHAMUKU nonyiasuuu. Kpusbele pocTa 4MCIe€HHOCTH nonyisuuu. Kpusble BbIKUBaHUS.
Perynsuus 4ucieHHOCTH MOMYJIALUI: poiib (PAKTOPOB, 3aBUCALIMX U HE 3aBUCALIUX OT MJIOTHOCTH. DKOJIOTHYECKHE CTPATETUU BUIOB
(r- u K-crparerun).

[Monarne 06 sKomormueckoil Hume Bupa. MecrooOutanue. MHoOromepHass Monenb dKojormdeckoil Humm Jx.M. XarumHcoHa.
Pa3mepsl skonornueckoi HuI. IloreHnmanbHas n peaan3oBaHHas HULLIU.

Bun kak cucrema nomynsuuil. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTPAaTETMU. 3aKOHOMEPHOCTH IOBEIEHUS U MUIPALMNA

JKUBOTHBIX. broJIornueckne nHBa3HU YYXCPOJHBIX BUJ0OB

7.4

Coob1ecTBa opranu3MoB. brorieHo3 1 ero cTpykrypa. CBsi3u MEX/y OpraHu3MaMy B OMOIIeHO3e. DKochcTeMa Kak OTKPBITast cucTeMa
(A.Jlx. Tencnu). DyHKIMOHATbHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHH. Tpodudeckue 1ienu u cetu. Abnoruyeckne 0J0ku skocucTeM. [1ouBbI 1 Mkl B 9KocucTeMax. KpyroBopoT BeliecTB v MoTOK
SHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM SKocucTeMbl. buomacca 1 npoaykuus. DKoJ0rH4ecKue MUpaMu/Ibl Yucesl, OMoMacchl U SHEPTUH.
HanpapnenHbie 3aKkOHOMEpHBIE CMEHBI COOOIECTB — CyKileccHH. [lepBUYHbIe M BTOPUYHBIE CYKIIECCHU M UX TPUYUHBL. AHTPOIIOTEHHBIE
BO3/eHCTBHS Ha cykueccud. KiimmakcHoe coobiectBo. bropasHooOpasue u mojiHoTa KpyroBopoTa BELIECTB — OCHOBA YCTOMYMBOCTH
COOOILECTB.

[Ipupoanble 3K0cHCTEMBI. AHTPOIOTE€HHBIE KOCUCTEMBI. ATrposkocucTema. ArpoueHo3. Paznuuns Mexay aHTpONOTE€HHBIMH U

MMpUPOAHBIMH S5KOCUCTCMAMU.




VYpb6oskocucremsl. OCHOBHbIE KOMIOHEHTBI ypOoskocucteM. ['opozackas ¢iopa n dayna. CuHaHTponu3anus ropojackoil ¢ayHsl.
Buonornyeckoe M XO3sICTBEHHOE 3HAUYEHUE AarpoO’KOCUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (DOPMHPOBAHUS OCHOBHBIX
B3aUMOJICVCTBUIM OPraHU3MOB B 3KOCUCTEMAX.

IIepeHOC PHEPrUM U BELIECTB MEXIY CMEXHBIMU dKOCUCTEMAMU. Y CTOMYMBOCTb OPraHU3MOB, HMOMYJISALUI U YKOCUCTEM B yCIOBUAIX

€CTCCTBECHHBIX U aHTPOIIOI'CHHBIX BOS,I[GIZCTBHIZ

7.5

buocdepa — obmeruranerapaast 0007109ka 3eMIIH, T CYIMIECTBYET WITH CYIIECTBOBAJIA )KU3Hb. YueHue B.W. Bepuanckoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ coctas. JKuBoe BemecTBo 6Hochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus O6uocheprl. OcodbenHocT OGrocdepsl kKak rmodaibHON HIKOCUCTEMBI. /[[uHaMIYeckoe paBHOBECHE B
o6uocepe. KpyroBopoTsl BemiecTs 1 OMOreOXMMHUUECKHE UKIBI (Yriiepoa, a3oTa). PUTMudHoCTS siBNeHuit B 6uocdepe.
3onansHOCTh OMochepsl. [Tonarue o 6Guome. OcHOBHBIE OMOMBI CYIIN: TYH/pA, XBOHHBIE JIECa, CMEIIAHHBIE M ITMPOKOIMCTBEHHBIE
Jieca, CTEIH, CaBaHHBI, yCTHIHU, TPOITMYECKHUE JIeca, BBICOKOTOPhs. KiIMMaT, pacTUTENbHBIN U )KUBOTHBIH MHp OMOMOB CYIIIH.

Crtpyktypa v QyHKIUS KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTeHIHaNa U OuochepHbIx GpyHKIn

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MPUYUHBL. Bo3nelicTBue yenoBeka Ha 6nocdepy. 3arps3HeHUEe BO3AYITHON cpenbl. OxpaHa BO3ayXa.
3arpsizsHEeHUE BOAHOU cpebl. OXpaHa BOIHBIX pecypcoB. Paspymenne mouBbl. OXpaHa MOYBEHHBIX PecypcoB. M3MeHeHne kinumara.
AHTpPOIIOTEHHOE BO3JCHCTBHE HAa PACTUTENBHBIA W >KUBOTHBIA Mup. OXpaHa pacTUTEIBHOTO M >KMBOTHOTO Mupa. OCHOBHBIE
OpUHIUIB oxpaHbl npupoabl. Kpacusie kHurn. Ocobo oxpansembie npuponnbsie Tepputopuu (OOIIT). Boranudeckue caabl u
300JI0THYECKHUE TTAPKH.

OcCHOBHbBIE TPUHILUIBI YCTOMYMBOIO Pa3BUTHS YEJOBEUYECTBA M MNPUPOJbl. PanmoHambHOE NMPHUPOIONOIB30BAaHUE M COXpPAHEHHE

OMOJIOTHYECKOro pa3Ho00pa3us 3eMiu
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