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MogenbHasi CHHXpOHM3HpPOBaHHAs pabodas mporpamMma no O6uosnoruu (0a3oBbI M yriTyOJIeHHBIN
ypoBHH) [yt o0yyaromuxcst 10-11 kmaccoB cocTaBieHa Ha OCHOBE CIIEAYIOLINX HOPMAaTUBHO-TIPABOBBIX
JOKYMEHTOB:

1. ®enepanbhbiii 3akoH oT 29.12.2012r. No273-D3 «O6 obpazoBanuu B Poccuiickoit denepammm»

2. denepanbHBId TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHIAPT CPEAHEro O0IIero oOpa3oBaHUA
(ITpuka3z Munuctepcra odpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 1. Ned13»).

3. ®enepasibHas pabodas mporpaMma cpemHero oomiero oopasobanus npenamera «bruomorus» (s 10-11
KJIacCOB 00pa3oBaTeNbHBIX OpraHu3aiuii). basoseril ypoBenb. — MockBa, UICMO. - 2025.

4. ®enepanbHas paboyvasi mporpamMma cpeaHero oomero oopasopanus npeamera «buomornsy» (s 10-11
KJIacCOB 00pa30BaTeNIbHBIX OpraHu3aIyii). Y rryOJieHHbIH ypoBeHb. — MockBa, MCMO. — 2025.

¢ yuérom DenepanbHoii pabodeli mporpaMMbl BOCITUTAHHMSL.

MNOSCHUTEJIBHASA 3AIINCKA

OCHOBY MOJIX0/I0B K pa3paboTKe MOJICITbHON CHHXPOHU3UPOBAHHON padboueit nmporpammbel COO
1o OMOJIOTHH, K ONPEAETICHUI0 00IIel cTparernu o0ydeHHs, BOCIIUTAHUS U Pa3BUTHs 0OYJaOLIHXCS
cpenctBamu yyebnoro npeamera «buonorus» mis 10-11 kimacca Ha 06a30BOM/yrinyOIEHHOM YpPOBHE
coctaBWwiIn KoHuenryanbHble nosoxkeHus @OIOC COO o B3auMOOOYCIIOBIECHHOCTH —LENEH,
COJIep>KaHusl, pe3y/IbTaTOB O0yUeHUs U TPEOOBAHUN K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

B coorBercTBHM ¢ JaHHBIMH TIOJOXCHHUSMH MOJENbHAS CHHXPOHU3UpPOBaHHAs pabouas
nporpaMmMa COO  ycrtaHaBnuBaeT o0si3aTenbHOE (MHBapUAHTHOE) IMPEIMETHOE COJEepKaHue,
OIpeNieNiieT KOJMYECTBEHHBIE M KAayeCTBEHHBIC €r0 XapaKTePUCTHKU HAa KaXJIOM OSTale H3Y4eHUs
npeaMera, NpeayCMaTpUBaeT MPUHLUIBI CTPYKTYPHUPOBAHUS COJEp)KaHUSA;, JaéT MNPUMEpPHOE
pacnpeselieHne y4yeOHBIX 4YacoB 10 TEMaTHYECKUM pasjieiaM, pPEKOMEHIYeT MPUMEPHYIO
MOCNIEOBATENbHOCT,  M3Y4YEHHS] OTIENbHBIX TeM Kypca C y4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3CH, JOTUKH YIeOHOTO MpoIiecca, BO3PACTHRIX ocoOeHHOocTel yuammxcs 10-11
KJacca; JaéT METOIMYECKYI0 MHTEPIIPETAIMIO Lielei M3ydeHus mpeamera Ha 0a30BOM/yriayOn€HHOM
YPOBHE: COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CpEAHEro oOuIero oO0pa3oBaHMs, COAEp)KaTeNbHOU
XapaKTePUCTHKH TUIAHUPYEMBIX DPE3YJIbTaTOB OCBOCHHUS OCHOBHOM 00pa30BaTENbHONW IPOTPaMMBI
cpeaHero o6mero obpazoBaHMsl (JIMYHOCTHBIX, METAlpeJAMETHBIX, MPEIMETHBIX), OCHOBHBIX BHIIOB
y4eOHO-IT03HABATENbHON JIEATEJBHOCTH YUYEHUKa 10 OCBOCHMIO cojaepkaHus mnpeamera. Ilo Bcem
Ha3BaHHBIM MO3MLHKSAM B IporpaMMme coOJdI0jIeHa NPEeEeMCTBEHHOCTh C pabodell mporpammoit
OCHOBHOT0 00111ero obpazoBanus no Ouosoruu (st 5S—9 kaaccoB 00pa3oBaTeIbHBIX OpraHU3alui,
0a30BbIi/yT1yOIeHHBIH YPOBEHbD).

JlaHHas mporpamMma SIBISIETCS OPUEHTHPOM Il COCTaBJIEHHS pabO4YMX HpPOrpaMM, aBTOPHI
KOTOPBIX MOTYT TPEJIOKUTh CBOW TOIXOM K CTPYKTYPUPOBAHUIO W TIOCIIEAOBATEILHOCTH W3YUEHUS
y4yeOHOro MaTepualia, a TakKe CBOE BHJIEHHME OTHOCHTEIHHO BO3MOXKHOCTH BBIOOpa BapHaTUBHOU
COCTABJISIFOIIEH COJEpKaHMs MpeaMeETa TOTOJHUTEIBLHO K 00s13aTeIbHON (MHBApUAHTHOM) YacTH €ro
COZIEpIKaHMUS.

KypcuBoM B Tekcre mnporpamMMmbl BblIeNeHbl 3meMeHThl llenu u 3amaum, IlpenMeTHbIX
pesyabraroB U CojepxaHus Y4eOHOrOo Marepuana, KOTOpble NpEACTaBICHBl IS H3Y4YEeHUs Ha
yriay0aE€HHOM YpOBHE.



OBLIASA XAPAKTEPUCTHUKA
YUYEBHOI'O IPEJMETA «BUOJIOT USI»

YueOuslit npeamet «buonorus» B cpegHem oOuieM o0pazoBaHUM 3aHUMaeT BaxHoe MecTo. OH
obecnieunBaeT hopmMupoBaHUE Yy 00YJAIOIMIUXCS MPEACTABICHUI O HAYYHON KapTHUHE MUPA; PACIIUPSIET
U 000011aeT 3HaHUA O KUBOW MpHUpoje, €€ OTIWYUTENbHBIX MpPU3HAKAX YPOBHEBOW OpraHHU3alud U
IBOJIOIMM; CO3MAET YCIOBUS [UIA: HNO3HAHUA 3aKOHOB IKMBOW TPHPOIBL,  (OpMUPOBAHUS.
(GyHKIIMOHAIBHONW TPAMOTHOCTH, HABbIKO6 3J0POBOT0 M 0€30MacHOro oopasa KU3HU, IKOJIOTUYECKOTO
MBIIUICHHUS, IEHHOCTHOTO OTHOIICHUS K YKHUBOU MIPUPOJIC U YETIOBEKY.

bonbmioe 3HaueHue yueOHbI mnpeamer «buonorus» HMMeeT TakkKe IS pelIeHHs
BOCIIUTATEIbHBIX M Pa3BUBAIOIIMX 33a4ad CpeAHero oodmero o0pa3oBaHUs, COLMAIM3ALUU
obOyuaronuxcs. M3ydenne 6uonmorun Ha 0a30BOM/YTIIYOJIEHHOM YPOBHSX OOECIIEYMBACT YCIIOBUS IS
(GOpMUPOBAHUS  HMHTEIUICKTYQIbHBIX, KOMMYHUKAIIMOHHBIX ¥  WH(POPMAIMOHHBIX  HABBIKOB,
ACTETHYECKOHN KYyJIbTYphl, CHOCOOCTBYET MHTErpallii OMOJIOIMUECKUX 3HAHHUM C MPEICTaBICHUAMU U3
JIPYTHX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (DM3MKH, XUMUHU U Teorpaduu. HazBaHHBIC MMOJIOKECHUS O
npelHa3HaYeHUH ydeOHoro mpenmMera «buonorus» cocTaBUiIN OCHOBY JJISl ONPEAENEHUS MOIX0A0B K
0TOOpY M CTPYKTYPHPOBAHHIO €TO COACPKAHWSI, IPESICTABICHHOTO B JAHHON IIpOrpaMme.

Otbop conepkanusi yueOHoro mpenmera «buonorus» ocymecTBIE€H € MO3UIUN
KYJIBTypOCOOOpa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIONIMECs TOHKHBI OCBOMTH 3HAHUS
U YMEHUs, 3HaYMMble 17151 GOpMUPOBaHUs OOIIEH KyIbTYpPBl, ONMpEAESIoNIie aJeKBaTHOE MOBEICHHE
YEeJIOBeKa B OKPYXKAIOIIEeW MPUPOTHON cpeae, BOCTPEOOBAHHBIE B TMOBCEIHEBHOM JKHU3HH W
npakTH4eckor aeareiabHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HAaHWM 3aHMMAIOT 3JIEMEHTHI
COJIEp)KaHUsl, KOTOPBIC CIy’)KaT OCHOBOW JUIsi ()OPMHUPOBAHHS TIPEICTABICHUH O COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHMHE MHUpa U IICHHOCTHBIX OPHEHTAlUSAX JUYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHH3aIMKA OMOJIOTHIECKOTO 00pa30BaHMUS.

CTpyKTypHpOBaHUE COIEpKaHUs yueOHOTro MaTepuaia B IpOrpaMMe OCYHIECTBICHO C YYETOM
MPHOPUTETHOTO 3HAYCHWS 3HAHWW 00 OTJIMYUTENBHBIX OCOOCHHOCTSIX JKUBOM NPHPONBI, O &
YPOBHEBOM OpraHM3allK JBOJIONUU. B COOTBETCTBUMU C ATHUM B CTPYKType Y4eOHOro mpeameTa
«buonorus» BBIIEICHBI CICAYIONINE COJEpKaTeNbHble JTUHUH: «bronorus kak Hayka. MeToisl
HayyHOro TmMo3HaHus», «Kierka kak Ouonmormyeckas cucrema», «OpraHm3m Kak Ouoioruyeckas
cucrteMay, «CucremMa U MHOTrooOpa3ue OPraHUYECKOTO MHUpPa», «IBOIIOLUUS >KUBOW TPHUPOIBD»,
«IKOCUCTEMBI U MIPUCYIIINE UM 3aKOHOMEPHOCTH.

Yuebnviti npeomem «buonocuss» Ha yenyOneHHOM YpOo6He HA CMYNEHU CpeoHe2o 00uje2o
obpazosanus 3agepuiaem OUoI02UYEeCcKOe 00pA308aHUe 8 WIKOLE U OPUEHMUPOBAH HA paAcuupeHue u
yenybaeHue 3HaHUll 00Y4aOWUXCst 0 HCUBOL NPUPOOe, OCHOBAX MOLEKYIAPHOU U KIeMOYHOU OUOL02UU,
IMOpUONIO2UU U OUONIO2UU PA3BUMUS, 2eHEMUKU, CeleKYUlU, OUOMEXHOI02UL, IBOTIOYUOHHO20 YieHUs U
9IKONOSUU.

H3yuenue yuebmnoco npeomema «buonoeus» Ha yenybrenHHoM ypoeHe OpUEHMUPOBAHO HA
NOO20MOBKY 00YHaIOWUXC K NOCIe0yioujemy Noay4eHur0 OU0I02UYecKko20 00pas30eanus 8 8y3ax U
opeanuzayuax cpeoHezo NpogheccuonanvHo2o 0obpasosanus. OCHOBY €20 cO0epIHCcaHUus cocmasisen
cucmema OUONOSUHECKUX 3HAHULL, NOLYYEHHLIX NPU UYYEHUU O00YYAIOUWUMUCT COOMBEMCMEYIOUWUX
cucmemamuyeckux pazoenos ouono2uu 6 ocHogHou wkone. B 10-11 xknacce smu 3nanusa noayuarom
pazeumue. Tak, pacwupenvi u yenyoneHvl OuoiocudecKue 3Hanus 0 pacmeHusx, HCUGOMHbIX, epubdax,
bakmepusx, opzaumuzme ueno8ekd, OOWUX 3AKOHOMEPHOCMAX JHCUZHU; OONOJIHUMENbHO BKIIOYEHbl
buonozuneckue ceedeHus NPUKIAOH020 U NOUCKOBO2O XApAKmMepd, KOMOpPble MOMCHO UCNOTb308ANb
KaK opueHmupvl 01 nocredyiowe2o 6vibopa npogheccuu. Bosmoowcna maxoce unmezpayus
OUONIOZUYNECKUX 3HAHULL C COOMBEMCMBYIOWUMU 3HAHUAMU, NOJVYEHHbIMU O00YYAIOWUMUCS NpU
U3yYeHUU QUUKU, XUMUL, 2e02paduu U MamemMamuxu.

CrpykTypa mporpammel ydeOHOTO mpenMera «buosorus» 06a30BOro/yriryOJ€HHOTO YpPOBHSI
OTpakaeT CHCTEMHO-YPOBHEBHII U ABOJIOIMOHHBIA MOAXOABI K M3ydeHUIo Ouonoruu. CoriacHo um,
U3Yy4aloTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE MJIsi JKUBBIX CHUCTEM PAa3HOTO YpPOBHSA
OpTraHMU3aINH, SBOIIOIIHI OPraHUIEeCKOro MUpa Ha 3emile, COXpaHEHHUsI OMOJIOTHYeCKOro pa3Hoo0pa3us
miaHeTel. Tak, B 10-11 kiacce wu3ydarOTCsi OCHOBBI MOJIEKYJSIPHOW W KJIETOYHOW OHMOJIOTHH,



3M6pI/IOJIOFHH u 61/IOJIOFI/II/I PasBuTHA, TCHCTHUKU W CCJIICKIUU, GI/IOTGXHOHOFI/II/II/I CUHTETUYECKOU
OMOJIOTHH; aKTYATH3UPYIOTCS 3HAHUST 00YJaIONIUXCs 10 OOTaHUKE, 300JI0THH, aHATOMHUH, (PU3HOJIOTHH
YeJIOBeKa.

Vuebnoiii  npeomem  «buonocua» npuszsan  obecneuumv  0c8oeHue  0OYUAIOUWUMUCS
OuonocUNecKUX meopuil U 3aKOHO8, uoell, NPUHYUNO8 U NPABUT, IeHCAUUX 8 OCHOBE COBPEMEHHOU
eCmeCcmeeHHO-HAYYHOU KAPMUHbL MUPA, 3HAHUL O CMPOEHUU, MHO2000pa3uu U 0COOEHHOCMSX KIIemKU,
opeanusma, NONYIAYUU, OUOYEHO3d, OKOCUCMEMbL, O BblOAIOWUXCA HAVUHBIX  OOCMUINCEHUSX,
COBPEMEHHbIX UCCIe008AHUAX 6 OuonocUuU, NPUKIAOHBIX ACNeKmax Ouonocuveckux 3Hanuil. J{ns
pazeumus u no00epI*CanUs uHmepeca 00y4arowuxcs K 6Uoio2uu Hapsaoy co 3HAYUMENbHbIM 00bEMOM
MeopemuyecKoe0 Mamepuaild 8 COOepICaHuL yiebHo2o npeomema

«buonozusny npedycmMompeHo 3HAKOMCME0 ¢ UCMOopUell CIMAHOGIEeHUs U PA36umus mou uiu
uHol obnacmu OUOIO2UU, BKIAOOM OMEYECBEHHBIX U 3aPYOENHCHBIX VUEHBIX 8 PeUeHUe BANCHEUUUUX
OUOI02UYECKUX U IKOLOUYECKUX NPODTIEM.

HEJIU U 3AJAYU U3YUEHUSA YYEBHOT' O ITIPEJIMETA «BUOJIOT USD»

Leanb n3ydenusi yuedoHoro npeamera «bnosiorusi»— oBJiaficHUE 00YYaAIONMMHUCS 3HAHUSIMU
0 CTPYKTYpHO-(DYHKIIMOHAJILHON OpraHW3alfy >KUBBIX CHUCTEM pa3HOrO paHra W TPUOOpETCHHE
YMEHUH HCMOJb30BaTh ATH 3HAHMA: JUISI TPAMOTHBIX JICHCTBHH B OTHOUICHUHM OOBEKTOB >KHUBOM
MPUPOJIBI U PEIICHUS PA3JIMYHBIX KU3HEHHBIX MPOOJIEM; 68 hopmuposanuu unmepeca K onpeoeiénHoll
obnacmu npogeccUoOHAIbHOU 0esIMeNbHOCMUY, CEA3AHHOU ¢ Ouonouell, uiu K 6bloopy YuebH020
3a8e0enust Jisl NPOOOIHCEHUST OUOIOSUYECKO20 0OPA30BAHUSL.

JlocTwkeHre 1enu u3ydeHus ydeOHoro mpeamera «buonorus» obOecrieuuBaceTcs pelIeHUEM
CIIeYIOIINX 3a7a9 Ha 0a30M YpOBHE:

OCBOCHHE OOYYarOIIMMUCS CHCTEMbI 3HAHHWHA O OMOJOTMYECKUX TEOPHSX, YUCHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MMPaBUIIAX, CIYXKAIIMX OCHOBOH I (hOPMUPOBAHUS MPEICTABICHUA O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpPA; O METOAAaX HAay4yHOrO TMO3HaHUS; CTPOCHHH, MHOTOOOpAa3uu U
OCOOCHHOCTSIX JKHMBBIX CHCTEM pPa3HOTO YPOBHS OPTaHU3AIMH, BBIJAIOMIMXCS OTKPBITUSX H
COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHe y OOy4aroUIUXcs T[O3HABATENbHBIX, WHTEUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEHBITPOIIECCCAHATTN3aJTaHHBIXOMTY TSIXPa3BUTHSBOMOIOTUMHAYYHBIXB3TJISI0OB,  HJIEH U
MOJIXOJIOB K M3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIUy;

CTAaHOBJICHUE Yy OOyYaromuxcsi oOmel KyJabTyphl, (DYHKIIMOHAILHON TPaMOTHOCTH, Pa3BUTHE
YMEHUHOOBSICHITHHOIIEHUBATh S BJICHUSOKPYKAIOIIErOMUPAKUBONTTPUPOIBIHAOCHOBAHUH ~ 3HAHUM |
OTIBITA, TMTOJTYYCHHBIX MTPH U3yICHUH OHUOJIOTHH;

(dbopMupoBaHHE y 00YJAIOIIUXCS YMEHUN WILTIOCTPUPOBATh 3HAUCHUE OMOJIOTMYECKUX 3HAHHM
B TMPaKTUYECKON IEeATENbHOCTH YENOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH H
arpoOHUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKJACHHOCTH B BO3MOXXHOCTH TIO3HAHWS YEIOBEKOM IKMBOW MPHUPOJIHI,
HEOOXOUMOCTH OEpeKHOTO OTHOIICHUS K Hel, COONIOJCHUS STUYECKUX HOPM TpU TMPOBEACHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHWE I[EHHOCTH OMOJNOTHYECKUX 3HAHWKA [JI TIOBBIIICHHS YPOBHS JKOJIOTUYECKOU
KYJIBTYPBI, JUTSI JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

MPUMEHEHHE TPHOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEJHEBHOW W3HU I OIICHKHU
TIOCJICAICTBHI CBOCH JICATSILHOCTH IO OTHOIICHHIO K OKPYKAIOIIEeH cpefie, COOCTBEHHOMY 3JI0POBBIO;
000CHOBaHUE U COOIOICHHE Mep MPOPHIaKTUKH 3a00JIeBaHUN.

Ha yenyonennom yposhe:

O3HAKOMIIEHUE 00YUaAoWUXcsl ¢ Memooamu NOIHAHU HCUBOU NPUPOObL: UCCLEO08AMENbCKUMU
Memoodamu OUON02UYeCKUX HAVK (MOAEKVIAPHOU U KIeMOYHOU Ouoso2uu, smopuoiocuu u ouosouu
pazeumus, 2eHemuKu U celekyuu, OUOMexXHON02UU U CUHMEeMUYEecKoU OUuono2uu, NaieoHmoNIoUl,
9KONO2UU);  MEmOOaAMU  CAMOCHOAMENbHO20  NPOBEOeHUsl  OUONOSUYECKUX — UCCNe008aHUL 8
nabopamopuu u 8 npupode (HabarooeHue, usmeperue, IKCNePUMenm, MoOeIUposanue);




o6ladeHue 00YYAIUWUMUCA YMEHUAMU: CAMOCMOAMENbHO HAX0O0UMb, AHATUSUPOBAMb U
UCNONB308aMb  OUOLOSUYECKYI0 UHDOPMAYUIO, NOTb308AMbC  OUOIO2UYECKOU MepMUHONo2Uel U
CUMBONIUKOU, YCMAHABIUBAMb C8A3b MeNCOy pa36umuem OUOI02UU U COYUATLHO-IKOHOMUUECKUMU U
9KONI02UYECKUMU NPODTIeMAMU 4el08euecmed; OYEHUBAMb NOCIe0CMBUs C8Oell O0esimelbHOCMU No
OMHOWIEHUIO K OKpYdHcarouell npupooHoll cpeoe, coOOCMEEHHOMY 300P0BbI0 U 300P0BbI0 OKPYHCAIOUWUX
Jr00ell; 000CHO8bIBAMb U COON0AMb MePbl NPOPUIAKMUKU UHGEKYUOHHBIX 3a00ne8aHuUll, Npasuild
nogedenusi 8 npupooe u obecneuenus 6e30NACHOCMU COOCMBEHHOU HCUSHEOeSAMENbHOCU 8
YPE36bIYAIHBIX — CUMYAYUsX — NPUPOOHO20 U MEXHO2EHHO20 — Xapakmepda,  Xapakmepu3osamb
cospeMeHHble HayyHble OMKPbIMUs 6 061acmu OUOI02UU,

pazeumue y 00y4aowuxcs UHMeNIIeKMYaibHblX U MEOPUECKUX CnocobHocmel 6 npoyecce
3HAKOMCMBA C BLIOAIOWUMUCA OMKPLIMUAMU U COBPEMEHHbIMU UCCAe008AHUAMU 6 OUOI02UU,
pewiaemviMu e npoobremamu, Memooonocuell  OUONOSUYECK020 UCCIe008AHUSA;  NPOBEOEHUs
IKCHEPUMEHMATILHBIX UCCTIe008AHUT, peuleHUs OUOI0SULEeCKUX 3a0aY, MOOEIUPOBAHUs OUOIOSULECKUX
00bEeKmMOo8 U npoyeccos;

gocnumanue y 00y4aruuxcs YeHHOCMHO20 OMHOWEHUSL K JCUBOU Npupooe 8 YeioM U K
OMOeNbHbIM €€ 00beKMaM U AGNEHUSIM, POPMUPOBAHUE IKOTOSUHECKOU, 2EHeMUUEeCKOU 2PaAMOMHOCMU,
obwell Kyibmypvl n08eOeHUs 8 NPUpooe; UHme2payuu ecCmecmeeHHo-HayyHvlX 3HAHULL,

npuobpemenue 00YUAIOWUMUCS KOMNEMEHMHOCMU 8 PAYUOHATILHOM HPUPOOONONIb308aHUU
(cobnodenue npasun nogedeHus 8 Npupooe, OXpamvl U008, IKOCUCMEM, Ouocgepvl), coxpameHuu
COOCMBEHHO20 300pP08bsl U 300P08bsL OKPYIICAOWUX TH00ell (COOn00eHUs Mep NpopuiIaKmux u
3a601e8anull, obecneyeHue OE30NACHOCMU HCUSHEOESIMENbHOCMU 6 UPe38bIYAUHbIX CUMYAYUAX
NPUPOOHO20 U MEXHOLEHHO20 XAPAKMEPQA) HA OCHOBE UCNOIb308AHUSL OUONOSUYECKUX 3HAHULL U YMEHULL
8 NOBCEOHEBHOIL HCUSHU,

co30anue  YCclo8uli 0l  OCO3HAHHO20  6blOOpA  0OYYAIOWUMUCSH — UHOUBUOYATLHOU
00pazoeamenvHoOll  Mpaekmopuu,  cnocoocmsyrowen  nociedyrwemy — npogeccuoHarbHOMY
CaMOOnpedeneHuIo, 8 COOMEENCmaeUul ¢ UHOUBUOYATbHBIMU UHMEPECaMu U NOMPeOHOCMAMU Pe2UOHA.

MECTO YYEBHOTI'O TIPEAMETA «BHOJIOT'US1» B YYEBHOM IIJIAHE

B cucreme cpennero obmero oOpa3zoBanusi «buonorusi», mzydaemas Ha 0a30BOM YpPOBHE,
OpU3HaHa O0s3aTeNbHBIM Y4YeOHBIM MpPEIMETOM, BXOJIALIMM B COCTAaB MpPEIMETHOW obiacTtu
«EcrecTBeHHBIC HAyKW». YUeOHBIM IJIAHOM Ha € W3y4YeHHEe OTBeICHO 68 yueOHbIX acoB: B 10 kimacce
— 34 gaca (1 gac B Hemenio), B 11 kimacce — 34 gaca (1 yac B Heeno0). B TemMaTnieckoM MiIaHUPOBAHUN
yKa3aH pe3epB y4eOHOT0 BpeMEHH, KOTOPOE PEKOMEHIYETCS IS pealTi3al[ii aBTOPCKUX TTOIX0/I0B IO
UCIIOJIb30BaHUIO Pa3HOOOpa3HBIX (OPM OpraHU3alUU Y4eOHOro mpolecca.

VYueOublii mnpenMer «buonorus» yriayONEHHOTO YpOBHS H3YYEHHS BXOAWT B COCTaB
npeaMmetTHoi  obsact  «EcTtecTBeHHBIE Hayku». Ero wu3yueHue npeaycMOTpPEHO B Kiaccax
€CTeCTBEHHO-HAYYHOTO MPOMUIIsl, HAPUMEP XUMUYECKUX, XUMHKO-OMOIOTUIECKIX ¥ METUIIMHCKUX.
OO11ee 4nciI0 4yacoB, pEKOMEHOBAHHBIX Ul M3Y4eHUs OMOJIOTMM Ha yriayOieHHOM ypoBHe, — 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 gaca B Heneno). OT6op
OpPraHU3alMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHs OHMOJIOTUU OCYLIECTBISETCA C Y4ETOM
cnenu(UKH ero COAep)KaHWs M HANPaBICHHOCTH Ha MPOJODKEHHE OMOJIIOTHYECKOT0 00pa3oBaHUS B
OpraHu3alMsIX CPEAHEr0 NPOPEeCcCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

OO0s3aTenbHBIM  yCIOBUEM MpU OOYYeHHUH OHOJOTMHM Ha YIIyOJNEHHOM YpOBHE SBISIETCS
IpoBe/IeHUe JTa0OpaTOPHBIX M MpakTHdeckux pabot. Takke ydacTre oOydaromMXCsi B BBITOJTHEHUH
IPOEKTHBIX M Yy4eOHO-MCCIIEOBATENBCKUX paboT, TeMaTHKa KOTOPBIX OIpeNeNseTcsl y4uTelleM Ha
OCHOBE NMEIOIINXCSI MAaTEPUATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBUH.

B TemarnueckoM IUTaHUPOBAaHMM JJIsI KaXJOTO Kiacca IpearnoiaraeTcss pe3epB ydeOHOro
BpeMeHu. Ha 6a30BOM ypoBHE €ro peKOMEHIYETCs MCIIONB30BaTh JJISl MIOBTOPEHUS W 3aKPETICHUS
marepHaia, a Takke peduiekcuu. Ha yriyOieHHOM ypoBHE Ui MPOBENCHHUS 00O0OINAIOIIMX YPOKOB,
3alUThl 00Y4aIOIMMUCS TPOEKTHBIX U Y4eOHO-HCCIeA0BaTENbCKUX PadoT.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOTI'O IIPE/IMETA
«BUOJIOT' U
Cormacho ®I'OC COO, ycraHaBnuBalOTCA TpeOOBaHUS K pe3yJdbTaTaM OCBOCHHSA
00y4aroIMMHUCs MPOrpaMM CpPEAHEro oOuero o0pa3oBaHUA: JMYHOCTHBIE, METalpeAMETHbIE U
Ipe/IMETHBIE.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3y/lbTaTOB OCBOeHUs mpeamera «buonorus» BblieIeHbBI
CJIEIYIOIINE COCTABIIAIONINE: OCO3HAHUE 00YUAIOIIUMHUCSA POCCUNCKON TPakJaHCKON UIEHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIPEACNICHUIO; Haauuue MOmueayuu K
o0y4yeHHI0 OWOJIOTHH; YeleHanpagieHHoe pazeéumue BHYTPEHHUX YOEXKIEHUI JIMYHOCTH HAa OCHOBE
KIIFOYEBBIX IIEHHOCTEH U MCTOPUYECKUX TPATUIMI pa3BUTHUSL OMOJIIOTMYECKOTO 3HAHUS, 20MOBHOCTb U
cnocooHocms O0YYAIOIUXCS PYKOBOJACTBOBATHCS B CBOCH JEATENBHOCTH I[€HHOCTHO-CMBICIOBBIMH
YCTAaHOBKAMHM, MPHUCYHIMMH CHCTEME OHOJOTUYECKOr0 OO0pa30BaHUS;, Haluuue HpaeoCO3IHAHUSA
9KOJIOTHYECKOH KYJIbTYPBI, CHOCOOHOCU CTaBUTD 1A U CTPOUTH )KU3HCHHBIC IJIaHBI.

JImaHOCTHBIE PE3YIbTAThl OCBOCHHA IIPCAMETA «bnonorusy JOCTUI'alOTCA B €AUHCTBEC y‘~IC6HOI71
n BOCTIIUTATEIIHLHOM ACATCIIbHOCTH B COOTBECTCTBUHN C TpaauIIMOHHBIMUA pOCCI/II\/JICKI/IMI/I
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JAYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, MPHUHATHIMH B
oO1recTBe TMpaBWJaMHd M HOPMaMd TIOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIIO3HaHMUs,
CaMOBOCITUTAaHUS U CAMOPa3BUTHUSA, PA3BUTHUS BHYTPEHHEW MO3UIUU JUYHOCTH, NATPUOTU3MA U
YBaXXEHHUSI K 3aKOHY U IIPaBOIIOPSIAKY, YEIOBEKY TpyJa U CTaplUIEMy IIOKOJICHHUIO, B3aHMMHOIO
yBa)KCHUSI, OEPEKHOTO0 OTHOUICHHS K KYJIbTYpPHOMY HACIEAHI0 M TPAJAUIMSIM MHOTOHAI[MOHAIHHOTO
Hapoza Poccuiickoit @enepanun, NpUpOAE U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHHS Y4eOHOro mpeamera «bHONOTHA» JOIKHBI OTpa)kaTh
TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIINXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTPCHHEH
MO3UIUEH JTUYHOCTH, CUCTEMOW LIEHHOCTHBIX OpPUEHTAIlMH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBECTCTBYIOIIHUX TPAAUIUOHHBIM HCHHOCTAM pOCCI/II\/'ICKOFO 06HI€CTB3, paciiipC€Hue KHU3HCHHOI'O
ONbITa U ONbITa JEATEIBHOCTH B MPOLIECCE peain3allid OCHOBHBIX HANpaBJICHUI BOCIHUTATEIbHOMN
JACATCIIBHOCTH, B TOM YHCJIC B 4aCTHU:

1. I'pamaaHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMHA O0YUYAIOIIErocsl KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB U O0Os3aHHOCTEH, YyBa)KEHHWE 3aKOHA W
MPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATEIHHOCTH TPH CO3/JaHUU YUE€OHBIX IMPOEKTOB,
pelieHun yueOHBIX U MTO3HABATENbHBIX 3a7a4, BHITTOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIIMIO TT0 OTHOUIEHUIO K SBJICHUSIM COBPEMEHHOU
JKM3HHU U OOBACHATH €6

YMEHUE YYHUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHMBHOTO B3aMMOJICHCTBHS
JIOJIEH ¢ pa3HBIMU YOCKACHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU U COITMAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS  yUEOHBIX,
IO3HABATEJIBHBIX M UCCIEA0BATEIbCKUX 3a/a4, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHHIO OIIIOHEHTOB
pu 0OCYXXJICHHH CTIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHUS, TOTOBHOCTh K TYMAaHUTAPHON U
BOJIOHTEPCKOM €SI TENBHOCTH.

2. ITaTpHOTHYECKOr0 BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTh POCCUHCKONW TPaKAAHCKOM HAEHTUYHOCTH, MATPHUOTH3Ma, YBAXKEHUS K
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepea PonuHoM, ropaoctu 3a cBoi Kpaill, cBoro Ponuny,
CBOI SI3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLEHUE K IIPUPOTHOMY HACIEANIO U MAMSITHUKAM IPUPOBL;

JOCTH>KEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPYAE;



CIOCOOHOCTh OLICHMBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJCHHE M pa3BUTHE OHOJIOTHH,
MOHUMAaHHMsI 3HAYEeHUsI OUOJIOTHH B IMO3HAHHH 3aKOHOB IPHUPOJIBI, B )KU3HH YEIOBEKA M COBPEMEHHOTO
00I11IeCTBA;

ujelHas yOe:KAEHHOCTb, TOTOBHOCTh K CIY)KEHHIO M 3amure OTeuecTBa, OTBETCTBEHHOCTD 32
€ro cyan0y.

3. JlyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHUSI:

OCO3HaHHE TYXOBHBIX IIEHHOCTEH POCCHIICKOTO HApO/Ia;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJ]a B TOCTPOCHUE YCTOMYMBOIO OYAYIIErO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENSM, CO3JAHHIO CEMbM HAa OCHOBE OCO3HAHHOI'O
MPUHSITUS HEHHOCTEN CEMEIHOMN KU3HU B COOTBETCTBUHU C TPaTUIMsIMHU Hapo10B Poccuu.

4, IcTeTHYECKOro BOCIIMTAHHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas ACTETHUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOIIMOHATILHOTO BO3/IEHCTBUSI )KUBOW MTPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MIPOSIBIISITh KAUECTBA
TBOPYECKOM JINYHOCTH.

5. @PU3MYeCKOro BOCIIMTAHUS:

NOHMMaHWE M peanu3alus 3740poBOro M Oe3omacHoro obpasa KHM3HM (30pOBOE IHTaHUE,
COOJIIO/ICHNE TUTUEHUYECKUX TMPaBWII W HOpPM, COATaHCHUPOBAHHBIM pPEXHM 3aHATHH W OTIbIXA,
peryisipHas ¢pu3ndecKas akTUBHOCTB), OEPEkKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37J0POBbIO;

MOHMMaHHE IEHHOCTH MPaBUJI MHIUBHUYaIbHOIO U KOJIJIEKTUBHOTO OE€30MaCHOTO MOBEJCHHUS B
CUTYalUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHME TMOCJIEJICTBUA W HENpUATHS BpEIHBIX NPUBBIYEK (YMOTPEOJIEHUS aJKOroJs,
HapKOTHUKOB, KYpPEHHUS).

6. TpynoBoro BocnuTaHusi:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0TI00HE;

TOTOBHOCTh K aKTHUBHOM JESTEIbHOCTH TEXHOJOTUYECKOW W COLMAIILHOW HAIpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITETFHOCTD;

WHTEpEC K pazNu4HbIM cepam mpodeccuOHANbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP Oyayieit mpodeccun 1 peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU.

7. JKOJIOTHYECKOT0 BOCITUTAHUS

9KOJIOTMYECKU 1LieJecoo0pa3Hoe OTHOIIEHHE K MPUPOJAE KaK HMCTOYHUKY XU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHUE YPOBHSI JKOJOTUYECKOM KYyJIbTYphl: MNPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

OCO3HaHWE TJ00aTBFHOTO XapakTepa OHKOJIOTHYECKUX TMpoOJieM W TyTed UuX peHIeHUs;
CIIOCOOHOCTh HCIIONB30BaTh MPHOOpeTaeMble TpPHU U3YUYEHUU OWOJNOTMHM 3HAaHUS W YMEHHsS MpH
pemieHuu mpooJieM, CBSI3aHHBIX C PAIMOHAIBHBIM TPUPOJIONOIB30BaHUEM (COOIOIEHUE TIPABIII
MOBEJCHUsI B MPUPOJIE, HAMPABICHHBIX HA COXPAaHEHHE PABHOBECHS B DKOCHUCTEMAaxX, OXpaHy BHUJOB,
IKocucTeM, Ouocdepsi);

AKTUBHOE HEMPUSATHE IEUCTBUM, MPUHOCIIIMX BPE OKPYKarollel NPUPOJIHON Cpelie, YMEHHE
IIPOTHO3UPOBATh HEOIArONPUSATHBIE HYKOJIOTUYECKUE TOCIEACTBUS MPEeINPUHUMAEMbIX NEHCTBHM U



IpeoTBpallaTh ux;

HaJIMYHUC PA3BUTOI0 ISKOJOTHMYCCKOr0  MBIIJICHU, 9KOJIOTHUECKOM KYJIbTYpPBI, OIIbITa
JACATCIIbHOCTHU 9KOJIOTHUECKON HaIpaBJICHHOCTHU, YMCHUA PYKOBOJACTBOBATHCA UMU B HO3HaBaTCHBHOﬁ,
KOMMYHHKaTUBHON U COLMAJILHOW MPAKTUKE, TOTOBHOCTH K YYacCTHIO B IIPAKTUYECKOH IEATEIbHOCTU
HKOJIOTUYECKON HAIIPaBICHHOCTH.

8. LleHHOCTH HAYYHOT'0 MO3HAHUS

c(OPMHPOBAHHOCTE MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIECTBEHHOM MPaKTUKH, OCHOBAaHHOI'O Ha AUAJIOre KYJIbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOW KYJIBTYPbl KaK CpEICTBA B3aWMOJICHCTBHUS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

MOHMMaHHE CrenUpUKA OHMOJIOTUM KaK HAayKd, OCO3HaHMA €€ poiau B (HOPMUPOBAHHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUM LIEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKaIoIeM MUpE
KaK O €JUHCTBE NPUPOJbI, YEJIOBEKAa M OOLIECTBAa, B MO3HAHWU IMPHUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAUYUMOCTH OHMOJOIMH JUIsl COBPEMEHHOM IIMBMJIM3ALMM: OOECledYeHus
HOBOT'O YPOBHS Pa3BUTHs MEIULMHBI; CO3/1aHUE MEPCIEKTUBHBIX OMOTEXHOJIOIHH, CIOCOOHBIX pellaTh
pecypcHble TpoOJieMbl pa3BUTHUS YEJIOBEYECTBA; IIOMCKAa IyTel BbIXOJa U3 TIJI00AJIbHBIX
9KOJIOTUYECKUX MpobieM U oOecreueHHsl Hepexoia K YCTOHYMBOMY pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUHM OMOJIOTMYECKHUX 3HAHUN B LENAX IOBBILICHUS OOILeH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TIDaMOTHOCTH, KaK COCTaBHOM 4acTM (yHKIMOHAJIbHOU
IPaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoTui;

IIOHUMAaHHE CYHUIHOCTH METOJOB II03HAHUSA, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh MOIy4aeMble 3HAHUS JJIs aHAJIN3a U OObSCHEHUS SIBICHUI OKpYXKArOILEro
MHUpPa U HPOUCXOAAIIUX B HEM M3MEHEHMH; yMEHHE JesaTb 0OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
HaY4HBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LEJIbIO OIYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTBH CaMOCTOSITENILHO MCIOIb30BaTh OMOJIIOTMYECKUE 3HAHUS 11l PEeLeHUs! po0IIeM B
pealbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HaHUE LEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIISITH IPOEKTHYIO H
UCCIIEN0BATEIBCKYIO NEATENBHOCTh HHINBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPHIBHOMY O00pa30BaHHI0O M €aMOOOpa3OBaHHUIO, K
aKTUBHOMY TIOJIyY€HUIO HOBBIX 3HaHMH IO OWOJOTUM B COOTBETCTBUU C IKM3HEHHBIMU
MOTPEOHOCTSIMHU.

B mpouecce nocTHKEHUS! JTMYHOCTHBIX PE3yIbTATOB OCBOCHMS OOYYAIOUIMMMCS MPOrpaMMBbl
CpEIHEero oOmero oOpa3oBaHHsi Yy OOY4YaIOIIMXCA COBEPIICHCTBYETCA  OMOYUOHAILHLIU

unmeniexm, Npeanoaraomui chopMUpOBaHHOCTb:

CAMOCO3HAaHUs, BKIIOYAIONIETO CIOCOOHOCTh TMOHWUMATh CBOE AMOIMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN SMOIIMOHATILHON Cephl, ObITh YBEPEHHBIM B cebe;

camope2yiuposanis, BKIIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHAMATh OTBETCTBEHHOCTH 32
CBOE TMOBEACHUE, CHOCOOHOCTH aJalTUPOBATHCS K HMOLMOHAIBHBIM H3MEHEHHUSM U TPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

GHYymMpeHHel Momueéayuy, BKIIOYAIOIIEH CTpPeMJIEHHE K JOCTIDKEHUIO LEIH U yCIexy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOMSI U3 CBOMX BO3MOXKHOCTEH;

omMnamuy, BKIOYAOUEH CHocOOHOCTh IOHMMAaTh SMOLMOHAIBHOE COCTOSHHE JpPYTHUX,
YYUTBIBATh €TO MPH OCYIIECTBICHNN KOMMYHHKAIIHH, CTIOCOOHOCTh K COYYBCTBHIO M COTICPEKUBAHUIO;
COYUATbHBIX HABLIKOG, BKIIOYAIOLINX CIIOCOOHOCTh BBICTPAUBATh OTHOILICHUS C JPYTMMHU JIOIbMH,
3a00TUTHCSI, TPOSIBIISITh MHTEPEC U pa3pemarh KOHPIUKTEHI.



METAINIPEJMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yJibTaThl OCBOCHHs YyueOHOro mnpenmera «buosnorus» exumouarom:
3HaYMMble Ui (OPMUPOBAHHMS  MHUPOBO33PEHUS  OOYyYalOIIUXCS  MEKIUCUUIUTMHAPHBIC
(MexXnpenMeTHbIE) OOLICHAYYHbIE MOHATHS, OTPAXKAIOIIME IEIOCTHOCTh HAaYy4YHOH KapTUHBI MUpa U
cnenu(UKy METOJOB MO3HAHHWS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, IHEPIHA,
SBJICHHE, NPOLECC, CUCTeMa, Hay4HbIM (hakT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHNe, HAOIOJCHUe, W3MEPEHHE, SKCHEPUMEHTHUJP.); YHUBEpCaIbHbICYYeOHBIEC JeHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKAaTHBHBIC, pEryjasTHBHbIE), oOecrneuuBaromiue  (GOpMHpPOBAHUE
(YHKIMOHATBHOH TPAMOTHOCTH M  CONUAIBHONW KOMIIETEHIIMH OOYdYaroUIuxcsi; CHocoOHOCTh
00y4aroIuXxcsl HCHOJIb30BATh OCBOCHHBIE MEXJIUCLMIIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHHMBEpCAIbHbIEC yUEOHbIE NEUCTBUS B I03HABATEIBHON U COLMAIBHOM MPAKTUKE.

MertarpeqMeTHbIe pe3yabTaThl OCBOCHUS IIPOrPaMMBbl CPEIHEro o0IIero 00pa3oBaHus JOKHBI

OTpaXarh:
OBnajicHHe YHUBEPCAILHBIMY YICOHBIM U MIO3HABATEILHBIMU JICHCTBUSMHU:
1) ba3zosvie nocuueckue oeticmeust.
CaMOCTOSITENILHO  (DOPMYJIMpPOBaTh W  aKTyaJlM3HUpOBATh MpPOOJEMy, paccMarpuBarh e
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHUU 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHUs (aHanu3a, CHHTE3a,
CpaBHEHWMsI, KIacCU(pUKAIH, 0000MIECHNS), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATHH (BBIICIATH
UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH MOHSATUSAMU);

ONpeAesATh ILeNn JAESITEeIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU UX JOCTUIKECHMS,
COOTHOCHUTD PE3YyJIbTaThl AEATEIHLHOCTHU C MOCTABICHHBIMU LIETSMU;

HCII0JIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OOBACHEHUS (DAKTOB U SBJICHUH KUBOM MPUPOJIBI;
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHbBIC, 1€ TyKTUBHBIC, IO AHAJIIOTHH ), BBISBIIATD

3aKOHOMEPHOCTH U TPOTUBOPEYHUS B PACCMATPHBAECMBIX SBJICHUAX, (DOPMYIHPOBATH BHIBOIBIN
3aKIIFOYCHUS;

MPUMEHSTh CXEMHO-MOJIEJIbHBIE CpPEJACTBA JJIsi MPEICTABJICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOLIEHUH B H3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe NPOTHBOPEUYMH pasHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbIBaTh IUIaH pEIIEHUs MPOOJieMbl C Y4ETOM aHalIM3a UMEIOIIUXCA MaTepHaJbHBIX U
HeMaTepUalIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHUBAThb COOTBETCTBHE pE3YyJbTATOB LEIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOP/AMHUPOBaTb M  BBINOJHATH pabOTy B YCJIOBUSX PEAIbHOTO, BHUPTYAIBHOTO MU
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KpEaTHBHOE MBILUICHUE IPU PELICHUH KU3HEHHBIX TpodiieMm;

2) bazosvie uccneoosamenvckue oelicmsusi:

BJIa/IETh HAaBBIKAMU Y4€OHO-HCCIIEIOBATENbCKOM W MPOEKTHOM JeATeIbHOCTH, HaBBIKAMH
paspenieHusi mpoOyieM; CIIOCOOHOCTbIO W TOTOBHOCTBIO K CaMOCTOSATENBHOMY IIOMCKY METO/0B
pelIeHUs MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB TIO3HAHMUS;

HCIIOJIb30BaTh DPA3JIMYHBIE BUIBl JCATEIBHOCTH 10 MOJIYYEHHIO HOBOTO 3HAHUA, €ro
MHTEpIIpEeTallU, TPeoOPa30BaHUIO U IPUMEHEHHIO B yUEOHBIX CUTYAIUsIX, B TOM YHCJE TPU CO3JaHUU
y4eOHBIX U COIMATIBHBIX IPOEKTOB;

(¢bopMHpOBaTh HAy4YHBIM TUN MBIIUICHUS, BJIAJETh HAay4YHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMU
HNOHSTUSMH U METOJIaMU;

CTaBUTh M (HOPMYyIUpOBaTH COOCTBEHHBIC 3a7a4yd B OOpa30BATEIBHON JEATETLHOCTH U
YKU3HEHHBIX CUTYalMSIX;

BBISIBJIATH IPUYMHHO-CIIEICTBEHHBIE CBSA3H U aKTYaJIM3UPOBAaTh 33aJauy, BbIIBUTaTh TUIIOTE3Y €€
pellIeHUs, HaXOAUTh apryMEHTBHI Ui JOKa3aTeNbCTBA CBOMX YTBEP)KICHMI, 3a/l1aBaTh NapameTpsl U
KPUTEPUU PELICHMUS;

aHAJIN3UPOBATh MTOJIyUEHHBIE B XO/I€ PELICHMSI 3aJaul Pe3yiIbTaThl, KPUTUYECKH OLICHUBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;



JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIAThH LEJICHANPABICHHBIA TOUCK IEPEHOCAa CPEICTB U CHOCOOOB JCWCTBUS B
po(hecCHOHATLHYIO CPEy;

YMETBIIEPEHOCUTH3HAHUSIBIIO3HABATEIILHYIOUTIPAKTHUYECKYIO00IaCTHIKU3HEICATEIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC MTOJIXObl ¥ PEIICHHS; CTABUTH IPOOIEMBI
U 33/1a4H, JOMYCKAIOIINE AJIbTEPHATHBHBIC PEILICHHUS;

3) deticmeusi no pabome ¢ uHgopmayuel:

OPUEHTUPOBATLCS B Pa3MYHBIX HCTOYHHKAX HHQPOpMAIUK (TEKCTe Y4eOHOTO MOCOOUs,
HAYYHO- MONYJISIPHOW JIUTEpaType, OMOJIOTUIECKHUX CIIOBApSAX M CIIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax
TaHHBIX, B VIHTEpHeTe), aHAU3UPOBaTh WH(POPMAIMIO PA3IMYHBIX BHIOB U (HOpPM IMpeAcTaBlICHUS,
KPUTUYECKH OIICHUBATh €€ JIOCTOBEPHOCTh U HEITPOTHBOPEYHBOCTH;

¢dbopMynIHpOBaTh 3alpoChl M TNPUMEHATH pa3lMYHbIE METOAbl TpPU TOUCKEe U oTOOpe
Oouosornyeckoit nHGopMaIK, HeOOXOIUMOH JIJISl BRITIOJTHEHUST YYeOHBIX 3a/1a4;

npUOOpeTaTh OIBIT HUCIOJIB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX — TEXHOJOTHIA,
COBEPILEHCTBOBATh KYJIBTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpAaTh  ONTUMANbHYIO  (OpPMY  TpEACTaBICHUS  OHOJIOTHYECKON
uHpopMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U JP.);

HCIOJIb30BaTh HAy4yHbIH S3bIK B KauecTBE CpeACTBa Mpu paboTre ¢ OHUOIOrHYecKoi
UHpOpMaLKeii: NPUMEHATh XWMHUYECKHE, (U3MYECKHME M MaTeMaTHYECKHUE 3HAKU W CHUMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTb U  MPEeOOpa3oBBIBaTh  3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMU PACIO3HABAHUS U 3aIIUTH MHPOpMaIu, HHOOPMAITMOHHON 0€30MMacHOCTH
JMYHOCTH.

OBnajieHUE YHUBEPCAIbHBIMY KOMMYHUKATUBHBIMU JCHCTBUAMMU:

1) obwenue:

OCYILECTBIIATh KOMMYHHKALIUU BO BceX c(hepax >KU3HHU; aKTUBHO Y4acTBOBATh B JHMAJIOTe WM
JUCKYCCUU TIO CYIIECTBY OOCYXJaeMol TeMbl (YMEHHUE 3a/1aBaTh BOMPOCHI, BHICKA3BIBATh CY)KJICHUS
OTHOCHUTEIIBHO BBINIOJHEHUS IIPEAJaracMoOW 3a1adyd, YYUTBIBATH MHTEPECHl U COIJIACOBAHHOCTH
MO3UIUH IPYrUX YyYaCTHUKOB AMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJlbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAUEHHE COLIMANBHBIX 3HAKOB,
IPEINOCbUIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTyallMil; yMETb CMsSIrdaTh KOH(DJIMKTBI M BECTH
[IEPETOBOPBIL;

BJIa/IETh Pa3IMYHBIMU CIIOCOOaAMH OOLIEHUS U B3aUMOJICHCTBUS; IOHUMATh HAMEPEHHUS IPYTUX
Jqrofied, TPOSBIATH YBKUTEIBHOE OTHOIIEHHE K COOECeTHMKY U B KOPPEKTHOH dopme
(bopMynUpOBaTh CBOM BO3PAXKECHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

2) COBMECMHASL OeSIMETbHOCMb !

MMOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBAa KOMAHIHOM M WHIMBUIYyaJbHOW pabOThl MpH
peleHnH OMOIOTHYECKO Mpo0IeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MMPUMEHEHHSI TPYIIIOBBIX (GOpPM
B3aMMOJICHCTBYS NPU pelIeHUH yueOHOU 3a1aui;

BbIOMpPATh TEMAaTUKy M METOABl COBMECTHBIX JEHCTBHH C Y4E€TOM OOIIMX HMHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0r0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOU JACATEIBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH EHCTBUS
1o €€ JOCTHKEHHIO: COCTaBIIATH IIJIAaH JEUCTBUH, PaCIPEAENIATh POJIM C YYETOM MHEHHMM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLIEHUBATh KaueCTBO CBOETO BKJIAJA U KAXKAOI0 y4acTHHUKA KOMaH[bl B OOIIMI pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM;

IpeiaraTb HOBBIE IPOEKTHI, OIEHWBATh HAECH C IIO3MIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE MOBEIECHUE B PA3IMYHBIX CUTYALMsX, IIPOSBIATH




TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATUBHBIM.

OBJ1ajiIcHHe YHUBEPCAIEHBIMU PErYJISTUBHBIMU JICHCTBUSIMH:

1) CamMoopeaHu3ayusL:

MCIOJIb30BATh OMOOTHYECKUE 3HAHUS JUISl BBISBICHUS MPOOJIEM U MX PEIICHUS B KU3HEHHBIX
U YYeOHBIX CUTYAIIHSIX;

BbIOMPAaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHH IIEJICBBIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEHCTBUSAX M TIOCTYIKAaX MO OTHOUICHWIO K JKMBOH MPHUPOJE, CBOEMY 3JI0POBBIO U 3JI0POBBIO
OKPYXKAaIOIIHX;

CaMOCTOSITENIFHO ~OCYILECTBIIATh TIO3HABATEIBHYIO NIESTEILHOCTh, BBISBIATH POOJIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a/la4M B 0OPa30BaTEIbHOW NESITEIBHOCTH U >KU3HEHHBIX
CUTYyalUsIX;

CaMOCTOSITENIHO COCTAaBJIATh IUIAH PEIICHUS HpoOJeMbl C YYETOM HMMEIOLINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTCHUH;

JIaBaTh OIICHKY HOBBIM CUTYAIIHSIM;

pacuIMpsATh pAaMKH Y4€OHOTO MpeIMETa Ha OCHOBE JIMYHBIX TPEIOYTCHHIA;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a pEIICHUE;
OLICHUBATh IPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHHUIO LIMPOKOW JPYIUIMH B PA3HBIX 001acTAX
3HAHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBCHD;,

2) CaAMOKOHMPOTIb'

JaBaTh OIICHKY HOBBIM CHTYyallUsiM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OIICHUBAThH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;

BJIQJICTh HABBIKAMH TO3HABATECIBHOU PEe(ICKCHH KaKk OCO3HAHMS COBEPIIAEMBIX JICHCTBHHA U
MBICIUTENBHBIX TPOIECCOB, UX PE3Y/IbTaTOB W OCHOBAHWM; UCIIONB30BaTh MPUEMBI pedIieKCuu s
OLICHKU CUTYAIlUH, BHIOOPA BEPHOTO PEILICHMSI,

YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO MPUHUMATDH PEIICHUS 0 MX CHIDKEHUIO; TPUHUMATD
MOTHBBI M a@pT'YMEHTHI IPYyTUX TIPU aHAIM3€ PE3YJIbTATOB JESITEIbHOCTH;

3) npunsmue ceos u Opyeux.

NpUHUMATH ceOsl, TOHNUMAasi CBOU HEJJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTHl JPYIHX TPH aHAIW3€ pPE3ylIbTaTOB JESITEIHHOCTH,
NPU3HABATh CBOE MPABO U MPABO JIPYTUX Ha OLUIHOKHY;

pa3BUBaTh CIOCOOHOCTH TTOHUMATh MHUP C TIO3HUIIUH JIPYTOTO YeTIOBEKa.

MNPEAMETHBIE PE3YJIBTATBI HA BA3OBOM/YT'JIYBJIEHHOM YPOBHE
IIpenmetHsie pe3yibTaThl ocBoeHus nporpamMmbl COO no Guosoruu Ha 6a30BOM/yriay0IeHHOM
YpOBHE BKJIIOUAIOT crienuduueckue g yueOHoro npeamera «buonorusy HaydHble 3HaAHUS, YMEHUS U
crocoObl JeMCTBUI MO OCBOCHMIO, HHTEPIPETALMK U NMPeoOpa30BaHUI0 3HAHWM, BUABI JAEATEIbHOCTH
10 TIOJYYEHUIO0 HOBOTO 3HAHMS U MPUMEHEHHIO 3HAHUN B Pa3IMUHBbIX Y4€OHBIX CUTyallHsX, a TaKXKe B
peabHBIX KU3HEHHBIX CUTYaIUsX, CBS3aHHBIX ¢ OMojorueid. B nmporpamme mpeameTHble pe3yinbTaThl
IIPEJICTaBJICHbI 110 TofaM 00y4YeHHUsI.

10 kaace

[TpenMeTHBIC pe3yIbTaThl OCBOSHHS YICOHOTO MpeaMeTa « BHOTOTHS» TOJIKHBI OTPaXKaTh:

1) c(hOpPMUPOBAHHOCTh 3HAHUK O MECTE M POJU OHMOJOTHH B CHCTEME HAYYHOT'O 3HAHUSA
€CTECTBEHHbIX HAayK, B (DOPMHpPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS; O BKJIA/E€ POCCUMCKHX M 3apyOEKHBIX YYEHBIXK-OMOJIIOTOB B Pa3BUTHE
Ouosoruy; GyHKIIMOHAITBHONH IPAMOTHOCTH YEJIOBEKA JIUIS PEIICHUS XKU3HECHHBIX 33]1a4; 8 NO3HAHUU U
3aKOHO8 NPUPOObL U peuleHuy npodiem payuoHaibH020 NPUPOOONOIb308AHUs, 08KIAE POCCULICKUX U
3apyOedHCHBbIX YUEHbIX 6 pazsumue OUoL02ulL,

2) YMEHHE paCKpbIBaTh COJCpKaHWE OWOJOTHYECKUX TEPMHHOB W TIOHSTHIA: YKU3HB,
KJIETKa, OpraHu3M; MeTadomm3M (OOMEH BEHIECTB H MPEBpaIlCHHUE JHEPTUH), TOMEOCTa3




(camoperynsiius), YpOBHEBasi OpPTaHU3AIMs JKUBBIX CHCTEM, CaMOBOCIPOU3BEACHUE (PETpOIyKITus),
HACJICJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHUE; 61A0CHUE CUCMEMOU OUOIOSUYECKUX 3HAHUL,
Komopas_exnroyaem. oduonocuyeckue meopuu  (kremoynas _meopus 1. Illeanna, M.IlInetioena,
P.Bupxosa,; xpomocomnas meopus nacieocmeennocmu 1. Mopeana), vuenus (H. U Basunosa — o
UEHMPAx _MH02000pa3UsL U NPOUCXOHCOCHUSL _KVIbMYPHbIX _PACMEHUlL); 3aKOHbl _(e0uH000pasus
NOMOMKO8 Nepeo20 _NOKOJEHUS, DACWENIeHUs, YUCMOombl _2amem, He3a8ucumo2o Hacieoosanus 1.
Menoens,; comonocuueckux psoos 6 nacieocmeennou usmenyusocmu H.U. Basunosa); npunyunol
(KomnjiemenmapHoCcmit), ONpeaeasTh FPAHULBI MX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

3) yYMEHHUE BJIaJIETh METOIaMH HayYHOT'O MTO3HAHMsI B OMOJIOTHUHN: HAOJIOICHHE U ONUCAHUE
JKUBBIX CHCTEM, MPOIECCOB M SIBJICHUI; OpraHU3alKs W MPOBEJICHUE OMOJOTUYECKOTO IKCIICPUMEHTA,
BBIJIBIDKEHUE THIOTE3bI; BBISIBJICHHE 3aBUCUMOCTU MEXAY MCCIICIYeMbIMUA BETUYMHAMHU, OOBSICHEHUE
MOJIYYCHHBIX PE3YJIbTaTOB, MCIIOTb30BAHHBIX HAYYHBIX MTOHSATHUN, TCOPUN 1 3aKOHOB;

YMEHUe 0enamb _6bl600bl HA _OCHOBAHUU NOJVYCHHbIX PEe3VIbMAamos, 61a0eHUe OCHOSHbIMU
MEeMOOaMU_HAYYHO20 NO3HAHUSA, UCNONAb3VEMbIX 8 OUON02UYECKUX UCCIe008AHUAX HCUBLIX 00BEKMOE
(onucanue, uzmeperue, HabaoeHue, SKCNePUMeHm);

4) YMEHHE BBIJCIATh CYIIECTBEHHBIC MTPU3HAKNA BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPHOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOUYHBIX OPTaHHU3MOB; OCOOCHHOCTH IIPOIIECCOB: OOMEHA BEIICCTB U
MPEBpAIICHUS] JHEPruu B KIETKe, (OTOCHMHTE3a, IUIACTHYECKOTO M DSHEPreTHYECKOro OOMEHa,
XEMOCHHTE33, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKCHUS, WHIUBUIYaTHbHOTO Pa3BUTHS
opraHusma (oHTOTCHE3); asmompo@dHo20 u cemepompodno2o munos numanusi,
domocunmesa,camemozenesda, dIMoOpuoceHe3a, NOCMIMOPUOHANLHO20 PA36UMUSL, 63AUMOOCUCMEUS
2EH06,2emepo3uUca; UCKYCCMEEHH020 ombopa,

5) YMEHUe YCMAHABAUBAMb 83AUMOCEAZU MEHCOY OP2AHOUOAMU KICMKU U UX (DYHKUUIMU,
CIMpoeHUeM KIemOK DA3HbIX MKAHEU U UX (DYHKYUAMU, MeHCOY Op2aHaMu U _CUCINEMAMU_OP2AHOE Y
PACMEHUL, HCUBOMHBIX U YEN06EKA U UX (DYHKYUAMU, MENCOY CUCEMAMU OP2AHO8 U UX (DYHKYUIMU,
MeHCOY SMANAMU_0OMeHa 8eulecme, dManamil KiemoyHo20 YUKIAA U HCUSHEHHbIX YUKI08 OP2AHUZMOE,
SMANAMU IMOPUOHATIBHO20 PA3BUMUSL, 2eHOMUNOM U henomunom, Genomunom u paxmopamu cpeobl

obumanus;

6) YMEHUE BbLAGISAMb OMJIUYUMEbHbIE NPUSHAKU HCUBLLX CUCTNEM, 6 MOM YUCAE PACMEHUlL,
AHCUBOMHBIX U YENOBEK,

7) yMeHue UCNOIb306AMb coomseemcmeyroujue ap2ymenmoi, OUONI02UYECKYI0
MEPMUHONO2UIO U CUMBOIUKY Ol 00KA3AMENbCMEA POOCHEA_OP2AHUSMOE DASHBIX CUCIEMAMUYECKUX
2pynn;

8) yMEHHE MPUMEHSTH MOTyYeHHbIE 3HAHUS ISl OObSICHEHUST OMOJOTHYECKHUX MTPOLIECCOB U

ABJICEHUH, JUISI NPUHITHUS NMPAKTUUYECKUX PELIEHUH B TMOBCEJHEBHOM XH3HU C LENbI0 00ECIeUeHHs
0€30IaCHOCTH CBOETO 3/I0POBbS U 370POBBS OKPYXAIOIIUX Jr0/EH, COOII0AEHUsT HOPM I'pPaMOTHOTO
NOBE/IEHNS B OKpYXKalolled MNpUPOAHON cpeae; NOHMMAaHWE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTH)KEHUI COBpeMEHHOI OMOJIOrMH U OMOTEXHOJIOTUH JUIsl palliOHAIBHOTO PUPOIOTIOIb30BaHUS;

9) YMEHHUE pellaTh 3JeMEHTapHble TeHETHYECKHE 3aJaud Ha MOHO- U JUTHOpHUAHOE
CKpEeIllMBaHUE, CIETVIEHHOE HAacJe/I0BaHUe; COCTAaBJISATh CXE€Mbl MOHOTMOPUAHOIO CKPEIIUBAHUS IS
npejcKa3aHus HaclelIOBaHMUs NPU3HAKOB Yy OPraHU3MOB; VMeHue pewiamb Ouonocuyeckue 3a0adu;
BbIABNAMb _NPUYUHHO-CTIEOCHIGBEHHbIE CBA3U_MEHCOY UCCIE0YeMbIMU _OUONOSUECKUMU _NPOYeccamu U
AGNEHUAMU, 0e1amb 8bl800bL U NPOSHO3bL HA OCHOBAHUYU NONVYEHHBIX PE3VIbMAIMOs;

10)  yMeHHe BBINOJHATH JaOOPATOPHBIC M MPAKTUYECKUE PAaOOThI, COOIOIaTh MpaBUIIa MIPH
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYyI0OBaHUEM;

11)  yMeHHe KPUTHYECKH OICHHUBATh M MHTEPIPETHPOBATh MHOOPMALNIO OHOJIOTHYECKOTO
COJIepKaHusl, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 pa3inyHbIX HcToyHMKoB (CMMU, HaydHo-
MOMYJISIpHbIE MaTepuabl); STUYECKUE aCMEKThl COBPEMEHHBIX MCCIEA0BaHUN B OMOJIOTUH, METUIIMHE,
OMOTEXHOJIOTUU; YMeHUe 8bl08U2aANmb _2UNOMmMe3sbl, NPOGEPANMb UX IKCNEPUMEHMANbHBIMU_CPEOCH8aMU,
dopmyrupys yenb ucciedosanus, AHAIUUPOBAMsb NOIVYEHHbIE PE3VIbIMANmbl U 0e1ams 8bl800bl;

12)  ymenwe co3maBaTh COOCTBEHHBIE IHMCHMEHHBIE W YCTHBIE COOOIIEHHs, 0000IIIast
OuoIornYeckyr0 MH(GOpPMaIUo U3 HECKOJbKUX HMCTOYHHUKOB, TPAMOTHO HCIOJb30BATh MOHATHHHBIN




anmapar OMOJIOTHH.

13) YMEHUe YYaAcmeosams 8 Y4eOHO-UCCIe008amelbCKoll_pabome no _Ouono2uu, dK0102Uu
Meouyune, NpoBoOUMOl HA 0aze WKOIbHbIX HAVYHLIX _00uecms, U nyoauyHo npeocmasisimo
NOJIVYEHHblLE PEe3YAbMAmbl HA V4EeHUYECKUX KOHDepenyusx;

14) YMEHUE OUEHUBAMb IMUYECKUE ACHEKINbL _COBPEMEHHbIX UCCAe008aAHUll 8 _obaacmu
Ouon02UU U _MeOuyUHbl (KIOHUPOSAHUE, UCKYCCIMEECHHOE ONJI000MEOPEHUE, HANPABIEHHOE UBMEHEHUE
2CHOMA U CO30AHUE MPAHCSEHHBIX OP2AHUIMOS);

15) ymenue ocyuecmesnsimos ocosnannviil 8b160p 6yOyuwel npogeccuu OHAIbHOU 0esmenIbHOCu
6_obnacmu_Ouono2uu, MeOuyuHbl, OUOMEXHOIO2UU, BeMEPUHAPUL, CEIbCKO20 XO3IUCMEAd, NUULEEOU
NPOMBIUACHHOCIU, V2AVOIsmb NO3HAGAMENbHbLL UHmMepec, HANPAGIEHHbIL HA _OCO3HAHHbLIU 6blO0D
coomeemcmesyrouell _npogeccuu _u_npooosdceHue Ouoiocu4ecko20 00pas08anus 6 V4percoeHuUsx
cpeodne20 npopeccuoHaIbo20 U 8blcule20 00pPA308aHUS.

11 kaace

[IpenmMeTHBIE pe3ynbTaThl OCBOCHUS Y4eOHOTO npeameTa «buonorusy JOMKHbI OTPaXKaTh:

1) c(OPMUPOBAHHOCTh 3HAHWA O MECTE W POJU OWOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS; O BKJIAQE POCCHUCKHX M 3apyOCKHBIX YYEHBIXK-OMOJIOTOB B Pa3BUTHE
Ouosoruy; GyHKIMOHATBHON TPAMOTHOCTH YEJIOBEKA JJIs PEIICHUs )KU3HEHHBIX 3a/1a4;

2) YMEHHE PACKPBIBaTh COJECP)KaHUE OHOJOTMUYECKUX TEPMHUHOB M TIOHSATHH: BUI,
MOMYJNSINSI, TeHO(POH, IBOJIIOLMS, ABIKYIIUE CUJIbl ((HaKTOPBI) HBOJIOLHH, MPUCTOCOOIECHHOCTH
OpPTaHW3MOB, BHJIO00PA30BaHHE, IKOJIOTHYECKHE (PAKTOPBI, SKOCUCTEMA, MPOIYIECHTHI, KOHCYMEHTHI,
PEeNyYLEHTHI, LIETIH MTUTaHMs, SKOJOTHYecKas mupamuaa, buoreoreHos, ouocdepa;

3) 8AA0CHUE CUCMEMOU OUON02UYECKUX 3HAHUL, KOMOPAs 8KAI0YAen. OCHO80NOIA2AI0UIUE
buono2uyeckue mepmunbl U _NOHAMUSA _(HCU3HDL, KIemKd, Op2aHU3M, Memabousm, 2oOMeoCmdas,
camopeyisayus, CamMo80CNPOU3BEOeHUe, HACICOCMEEHHOCHb, UBMEHYUBOCHIb, DOCH U PAa3eumue);
buonocuyeckue meopuu (kremoyurnas meopus T. Illseauna, M. Hnetoena, P. Bupxosa;

xpomocomuas_meopus_Hacieocmeennocmu 1. Mopeana); yvuenus (H. U. Basunosa — o
YECHMPAxX _MH02000pa3us_ U NPOUCXOHCOCHUS _KVAbMYPHbLIX _DACMEHUll); 3aKOHbl _ (eOuHoobpasus
NOMOMKO8 Nep8o2c0 NOKONECHUS, DACWENIeHUs, YUCMOmbl _2amem, He3asucumo2o Haciedosarus 1.
Menoensa; 2comonocuyeckux psaooe e _nacieocmeennou usmenyusocmu H.H. Basunosea); npunyunsi
(KOMNIEMEHMAPHOCIU);

4) YMenue wuznarate OuoJoruveckue Teopuu (dBomonuoHHas Teopus Y. [lapBuHa,
CHUHTETUYECKAasi TEOPHUS DBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobiiieBoro cxonacrea K.M. bapa,
Yyepe0BaHMs TTIaBHBIX HampaBlieHui u myteii sBomtonun A. H. CeBepiioBa, yuenus o 6uocgepe B. H.
Bepnasckoro), onpenensiTe TpaHHIlbl UX MPUMEHUMOCTH K KMBBIM CUCTEMAaM;

5) YMeHue BiaJieTb METOJJaMU HAYYHOTO TTO3HAHMS B OMOJIOTHH: HAOIOJCHUE U OTTUCAaHUE
JKUBBIX CHUCTEM, MIPOIECCOB U SBICHUI; OpraHu3allvs U MPOBEACHUE OMOJOTHYECKOTO YKCIIEPUMEHTA,
BBIJIBUKEHUE TUTIOTE3bI; BBISBIICHUE 3aBUCHMOCTH MEX]y HCCIEAYEMbIMU BEIMYUHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3ybTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHIA, TEOPUH U 3aKOHOB; YMEHHUE JIeJaTh
BBIBOJIbI HA OCHOBAHUH TIOJIYYCHHBIX PE3YJIbTATOB;

6) YMEHHE BBIICIATh CYHNIECTBEHHBIE IMPU3HAKH CTPOCHHUS OMOJOTHYECKUX OOBEKTOB:
BHUJIOB, TIOMYJISAIMN, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIIEHO30B M HIKOCHUCTEM;
0COOCHHOCTH TPOIECCOB: HACIEACTBEHHON N3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpPAa, BUI000pa30BaHNUS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUSA JIKOJOTHYECKUX (PAKTOpOB HaA OpraHU3MBbI, MEpeHoca
BEILIECTB M IMOTOKA PHEPIrUHM B IKOCHUCTEMAX, AHTPOINOTEHHBIX HM3MEHEHHUW B JKOCHUCTEMAaxX CBOEH
MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OMOTCOXMMHUYECKHUX ITUKIOB B Omocdepe; yumeHnue svidenrims
CYUECMBEHHbLE NPUSHAKU. _BUPYCOS, KIEMOK _NPOKAPUOM U IVKAPUOM, OOHOKIEMOYHbIX U
MHO2OKNIEMOYHBIX OP2AHUIMOE, 6 MOM_Yucie baxmepuil, epudos, pacmenull, HCUSOMHbLIX U YEN06eKd;
CIMPOEHUS. __OP2AHO8 U CUCHEM __OP2AHO8 _ DACMEHUL,  JHCUBOMHbBIX, UYeloB8eKd, NpPoyueccos
HCUBHEOCAMENbHOCMU, NPOMEKAIOWUX 6 OP2AHUSMAX _PACMEHUL,  JCUBOMHBIX U 4el08eKa,




buonocuyeckux npoyeccog: obMmeHa _seujecms (Memadonusm), npeepawjeHus dHepeul, OpodtCeHus,
asmompo@Ho20 _u_2emepomporo2o _munog numanus, Homocunmesa U _XeMOCUHmMesd, Mumosd,
Metioza, _eamemozenesd, dMOpuocene3da, NOCMIMOPUOHANbHO20  PA3GUMUS,  PA3MHONCEHUS,
UHOUBUOVANILHO2O0 _PA3BUMUS__OP2AHUMA __(OHMO2eHe3d), 83auUMO0elCmEUs 2eH08, 2emepo3ucd;
UCKYCCMBEHH020 ombopa;

7) yMEHHUE MPUMEHATH MOJIYyYSHHbIC 3HaHUS U151 00bCHEHHUS OMOJIOTMYECKHX MPOIIECCOB U
SBIICHUM, ISl TPUHATHS MPAKTUYECKUX PEIICHHH B MOBCETHEBHOW >KU3HU C LEIBbIO O0ECTeYeHHS
0€30I1aCHOCTH CBOETO 3JJ0POBbA U 310POBbS OKPYXKAIOLIUX JIIOJEH, COOIMI0AEHUsI HOPM I'PaMOTHOIO
NOBEJICHUS B OKpPYKAaIOLIeH NPUPOAHOM cpene; MOHMMAaHUE HEOOXOAWMOCTH HCIOJIb30BAHUS
JOCTH)KEHUH COBPEMEHHOM OMOJIOrUHM Ui PALlMOHAIBHOTO IPUPOIOIIONb30BaAHHUS;

8) yMenue YCmanasiusams 83auMoCeA3U Melcoy 0peaHoudamy KIemKy U ux QyHKyuamu,
cmpoenuemM KIemoK pAa3HblX MKAHel U uX (QYVHKYUAMU; MeHcOY OP2aHaMU U CUCEMAMU OP2AHO8
pPAcmerull, HCUBOMHBIX U YEeN08EKA U UX (QVHKYUAMU; MeNCOY CUCEeMAMU OP2aHO8 U UX (YHKYUAMU,
MedcOy dmanamuy 0oMeHa sewecms; Smanamy KiemouyHo20 YUKIA U HCUSHEHHbIX YUKIO8 OP2AHUZMOSB;
amanamu_dSMOPUOHANLHO20 PA3BUMUSL, 2eHOMUNOM U DEeHOMUNOM, (eHomunom u gaxmopamu _cpeovl
obumanus;

9) VYMeHue 8blAGIAMb OMAUYUMENbHbIE NPUSHAKU HCUBLIX CUCHIEM, 8 MOM YUCie pAcheHul,
AHCUBOMHBIX U YENI08EKA,

10) YMEHUe UCHONb3068AMb COOMBEMCMBYIOUUE AP2YMEHNMbL, OUON02ULECKVIO
MEPMUHONI02UIO U CUMBONIUKY OISl 00KA3AMENbCMBA POOCMBA OP2AHUMO8 DASHLIX CUCTNEMANUYECKUX
epynn;

11) VYMeHue peuiams 0uonio2uyeckue 3a0ayu; GblAGNIAms NPUYUHHO-CIe0CHEEHHble C8A3U
MeACOY_UCcaeoyemblMy_OUoN02UeCKUMY_NPOYEeCCam._ U A6IeHUaMu, 0elams gbl00bl U NPOSHO3bl HA
OCHOBAHUU NOJVYEHHBIX Pe3VIbMamos;

12)  ymeHwue pemarh dJIEMEHTapHbIC OMOJOTMYECKUE 3aa4H, COCTABISTh CXEMbI IEpPEeHOca
BEILIECTB U SHEPIUHU B 3KOcUCcTeMax (LieNy NUTaHus);

13) YMEHHE BBINOJIHATH JIa0OpaTOPHBIE U MPAKTUYECKUE padOThI, COOIIOAATh MpaBuiia MpH
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000PYyI0BaHUEM;

14) YMEHHE KPUTHUYECKH OLEHUBAThb U MHTEPIPETUPOBATH MH(GOPMALMIO OHOJIOrHYECKOrO
COJIepKaHUs, BKJIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUSA M3 pa3iMyHbIX McTOuHMKOB (CMMU, HaydHO-
HOMYJISIPHbIE MaTepHalibl); pacCMaTpUBaTh TJI00alIbHBIE HKOJIOTUYECKHE MPOOJIEMbl COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOILLIEHUIO K HUM COOCTBEHHYIO TO3ULIUIO;

15)  yMmeHuwe co3/maBaTh COOCTBEHHBIC MHCBMEHHBIE M YCTHBIE COOOIIEHHs, 0000Imas
Ouosornyeckyro MHGOpPMAaLHI0 U3 HECKOJIBKMX HCTOUYHUKOB, TPAMOTHO MCIOJB30BaTh MOHSITUHHBIN
arrapar 6I/IOJ'IOFI/II/I;

16) YMEHUe 8bl08U2AMb 2UNOME3bl, NPOBEPIMb UX IKCHEPUMEHMAIbHIMU CDEOCMEAMU,
dopmyIupys ueab ucciedo8anus, AHAIUUPOBAMb NOAVYEHHbIE DEe3YAbmambl U 0eldmb 8b1800bL,
17) YMEHUEe Y4acmeoeams 6 Y4eOHo-Ucciedosamenbckol pabome no Ouoi02uu, 3K0N02UU U

MeOuyune, NnposoouUMOl HA _0aze  WKOJIbHLIX _HAYYHbIX _obuecms, U nyOauyHo npeocmasisimo
NOJIYYeHHbLEe Pe3YIbmMambl HAd V4EeHUYECKUX KOHDepeHyusx;

18) VYMEHUe OUEHUBAMb 3MUYECKUEe ACNEeKMbl _COBPEMEHHbIX UCCIe008aHUNl 6 _obracmu
buonocuu U mMeouyuHsl (KI1OHUPOBAHUE, UCKYCCMBEHHOE ONJI000MBOPEHUe, HANDABGICHHOE USMEHEHUE
2EHOMA U CO30AHUE MPAHCLEHHBIX OP2AHUIMOS);

19) VMeHUe _ OCYWeCcmsnsmb _ OCO3HAHHbIL _ 8bl00p  OyOyuiel  npogheccuonaibHol
desmenvbHocmu 68 __obracmu _Ouonocuu, MeOuyunbl, OUOMEXHON02UU, SeMEPUHADUY, CEebCKO20
XO33UCMEA, NUULECEOU NPOMBIUICHHOCMU, VeAYOisimb NO3HAGAMENbHbILL UHMepPeC, HANPaeieHHbll Had
O0CO3HAHHBLI 8bI00OP coomeemcmeaytouell npogeccull U NPOOOJIHCEHUE DUOLI02ULECK020 00PA306AHUSL 6
VUPEHCOCHUSIX CPeOHe20 NPODecCUOHAIbHO20 U 8bICULE20 0OPA306AHUSL.




COJAEPKAHUE YYEBHOI'O IPEIMETA «BUOJIOI' U51»

ba3oBblii ypoBeHb

Yriay0/eHHblii ypoBeHb

10 knacc. 1 u B Henei0, Bcero 34 4, u3 Hux 1 4 — pesepBHOE
BpeMsi

10 kaacc. 3 4 B Heeq10, Becero 102 4, u3 HUX 1 4 — pe3epBHOe Bpemsl

Tema 1. Buosiorusi Kak HayKa

buonorust xak Hayka. CBsi3b OMOJOTMU C OOIIECTBEHHBIMH,
TEXHUYECKMMHU M JPYTUMU  €CTECTBEHHBIMU  HayKaMH,
bunocodueit, ITUKON, SCTETUKON U TpaBoM. Ponb Ouonoruu B
(hOpMUPOBaHUH COBPEMEHHOM HAay4HOH KapTWHBI Mupa. Cucrema
OMOJOTMYECKHX HayK.

Metonpl  mMO3HAaHMA ~ KUMBOM  Ipupoibl  (HalOiroleHue,
JKCIIEPUMEHT, OIMCaHUE, U3MEPEHHUE, KJaccupuKanus,
MOJIETUPOBaHUE, CTATUCTHUECKAst 00pabOTKa JaHHBIX).

JdeMoHcTpauuu:

Hopmpemwvi: Y. JlapBuH,
JIx. Yorcon u ®@. Kpuk.

Tabauyst u cxemot: «MeTOBI TO3HAHUS KUBOW MPUPOIBI.

JlabopaTopHble 1 NpaKTHYecKHe PadoThI:

Ilpakmuueckas paboma Ne 1. «cnonb30BaHue pa3IMUHBIX
METOIOB IPU U3YYEHUH OMOJIOTUYECKUX 0OBEKTOBY.

I Mengens, H.K. Kompnos,

Tema 1. BuoJsiorusi Kak HayKa

CoBpeMeHHast OMOJIOTHS KOMIUIEKCHasi Hayka. Kpamkasa ucmopus
pazeumusi _6uonocuu. buoiiorndyeckue HayKd M HM3y4aeMble HMH TPOOJIEMBI.
DyHoamenmanvHovle, NPUKIAOHBLE U NOUCKOBbIE  HAVYHbIE  UCCNe008AHUs
8 buonocuu.

3HaueHue OuoNOTUM B (HOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYy4YHOM
KapTUHBI Mupa. [Ipogeccuu, ceazannvle ¢ buonocuel. 3nauenue Ouorocuu
8 _NPAKmMu4eckoll QesimeabHOCU _4el08eKd. MeOulUuHe, CelbCKOM XO03sUcmee,
NPOMbBLULIEHHOCIU, OXPAHE NPUPOObL.

JdeMoHcTpauuu

Ioprpetel: Apucrotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, V.
I'apsei, I'. Mennens, B. . Bepnanckui, U. 11. [1aBnos, U. 1. Meunukos, H. 1.
Bagsunos, H. B. Tumodees-Pecorckuii, [x. Yorcon, ®. Kpuk, /I. K. benses.

Tabouiel u cxembl: «CBs3p OHOJOTMHM C JAPYTUMH Haykammy», «CHcrema
OMOJIOTUYECKUX HAYKY.

Tema 2. ’KuBble cucTeMbl 1 UX OPraHU3aUs

Kupble cucrembl (OMOCHCTEMBI) Kak MpeIMET W3YYEeHUs

Tema 2. 7KuBble cHCTeMbI M MX H3Y4YeHHE
JKuBBIe ccTeMBI Kak npeaAMET N3YUCHUA ouonornu. CBONMCTBA KUBBIX CUCTEM:
€IMHCTBO XHUMHUYECKOTO COCTaBa, JIUCKPETHOCTb M LIEIOCTHOCTb, CJIOKHOCTh

ouonorur. OTiUyue SKUBBIX CHCTEM OT HEOpPraHMYecKoil | U YIIOPAIOYEHHOCTD CTPYKTYPBI, OTKPBITOCTb, camMOOpraHu3anus,

IIPUPOBI. CaMOBOCITPOU3BENECHUE, PAa3IPAXKUMOCTh, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

CpoiicTBa OmocucreM U HUX pasHooOpazue. YpOBHHU VYpoBHM OpraHu3alMi SKMBBIX CHCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIM,
TKAHEBbIM,  OPraHW3MEHHBIM,  MONYJISIUOHHO-BUAOBOM,  3KOCHUCTEMHBIN




OpraHu3anuu ouocucrem: MOJIEKYJISIPHBIH, KJICTOYHBIN,
TKAHEBBIH, OpraHU3MEHHBIMH, MONYJISIIUOHHO-BUA0BOA,
HKOCHUCTEMHBIH (OMOTe0eHOTHYECKUI ), OMOC(hEPHBIN.

JdeMoHcTpauuu:

Tabnuysr u cxemol: «OCHOBHBIC NMPU3HAKH KU3HUY», «YPOBHU
OpraHU3alMK KUBOU IPUPOABI».

Obopyoosanue: monens mosiekyisl JJHK.

(buoreonieHoTHYECKMIT), OuocdepHbiii. [Iporeccrl, MPOUCXOAAIIUE B IKHUBBIX
cucreMax. OCHOBHBIE TNpHU3HAKU XUBOTO. JKH3HB Kak (opMa CyliecTBOBaHUS
Matepuu. Hayku, wu3ydaromme OJKUBBIE CHCTEMBl Ha pPa3HBIX YPOBHSX
OpTraHH3aIuy.

Usyuenue owcusvix cucmem. Memoovl Ouonocuueckou nayxku. Habaroodenue,
usMepenue, OKCnepumenm, _cucmemamusayus, memaauanus. ITlowamue o
3a8UCUMOU U He3asUCUMou __nepemennou. Ilnanuposanue dKcnepumenmad.
Tocmanosxka u nposepka cunomes. Hynesas cunomesa. Tlouamue eblbopku u eé
docmoseprocmb. Pazopoc 6 buonocuueckux oannvix. Quenka 00CmosepHocmu
NOAVYEHHBIX pe3yibmamos. IIpuyunsl ucKkadjicenus pe3yaibmamos dKCHepuMenma.
Honamue cmamucmuyecko2o mecma.

Tabmunpr u cxembl: «OCHOBHBIC TpPHU3HAKH JKH3HWY», «buolorundeckue
cuctembl», «CBOMCTBa KMBOW MaTrepuu», «YPOBHU OpraHU3alUUd >KUBOH
npupoel», «CTpoeHUE >KMBOTHOH KIETKW», «TKaHU J>KUBOTHBIX», «CHCTEMBI
OpPTraHOB YEJIOBEYECKOro opraHu3May, «buoreorneHos», «buochepay, «Meroabt
W3YYEHUS KUBOU MPUPOIBI».

OOGopyzioBanue: 1abopaTopHOe 000pYAOBaHUE /IJIsi TPOBEICHUS HAOTIOICHUM,
M3MEpEHUil, SKCTIEPUMEHTOB.

JlaGopaTopHble M MpaKTHYeCKHe PadOThI

[IpakTuueckas paboTa «cnomp3oBaHWE Pa3IMYHBIX METOJOB IPH
W3YYECHUHU KHUBBIX CHCTEM).

Tema 3. Xumuueckuii COCTaB H CTPOeHUE KJICTKH

XUMUYECKUN COCTaB KIIETKA. XUMHUYECKHE SJIEMEHTBI: MaKpO-
3JIEMEHTBI, MUKPOJJIEMEHTHI. BoJia 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMM BOABI U MHHEPAIBHBIX BEIIECTB B  KIETKE.
[Tognepxanne ocMOTHYECKOTO OaaHca.

benku. CocraB u crtpoeHune OeIKOB. AMHUHOKHUCIOTBI —
MOHOMEPHI OenkoB. HezameHuMbIe U 3aMEHUMbBIE AMHUHOKHUCIIOTHI.
AMUHOKUCIIOTHBIM  COCTaB. YPOBHH CTPYKTYphl — O€IKOBOM
MOJICKYJIbI (TIepBUYHAS, BTOPUYHAS, TPETHYHASI W YETBEPTHUUHAS
CTpyKTypa). XWMHUECKHE CBOWCTBa OenkoB. buomornyeckue
(GyHKIMHN O€IKOB.

Tema 3. BuoJiorusi KieTku

KneTtka — cTpykTypHO-(DyHKIIMOHANIbHAS €AMHULIA KUBOTO. Mcmopus
omxpuimus kiemku. Pabomot P. ['vka, A. Jleseneyka. Knemounas meopus (T.
Hlsann, M. llIneiioen, P. Bupxos). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM
KJIETOYHOW TEOpUH.

MemoObl _monekynsipHou  u  KIemouHOou  OUoNo2UU:  MUKPOCKONUS,
xpomamozpadghus, anekmpogopes, Menoo MeYeHblx amomos,
oudpepenyuanvrnoe yenmpudyeuposanue, Kyibmusuposarue kiemox. Hzyuenue
QuKkCcUpoBanHvIX _ KiemoK.  DnekmpoHunas  Mmukpockonus.  Koughoxanvras
Mukpockonus. Bumanvnoe (npusxcuznennoe) uzyyeHue Kiemox.

JdeMoHcTpauuu
Iloprperei: P. TI'yk, A. Jlesenryx, T. IlIBann, M. Illneiizen,




depMeHTHI Omosnorudeckne Karanuzatopel. CTpoeHue
(depMeHTa: aKTUBHBIA ILEHTp, CcyOCTpaTHas CHEUM(PUUHOCTD.
Kodepmentsl.  ButamuHsI. Otnuuuss  QgepMeHTOB  OT
HEOPraHMYEeCKUX KaTaln3aToOpOB.

YrneBoel: MOHOCaxapuIsl (TIFOK03a, prdo3a U Je30KCHprd03a),
auMcaxapuabl (caxaposa, JIaKTO3a) M IOJIMcaxapuipl (Kpaxmal,
TJIMKOTEH, 11eJUTI0I03a). bronornyeckue GyHKINU yTiIeBOOB.

Jlunuasl:  TpUraMuepuisl,  GochoIUNMIbl,  CTEPOMJBI.
I'uapodunsHo-THAPODOOHBIE CBOIiCTBa. buonoruueckue
¢bynkunn munuaoB. CpaBHEHHE YITIEBOJIOB, OEIKOB U JIMIIHIOB
KaK UICTOYHHKOB SHEPIHUU.

HyxneunnoBeie kucnorel: JHK u PHK. Hykneotuger —
MOHOMEpBI HYKJIEMHOBBIX KHCIOT. Ctpoenne m ¢ynkuuu JITHK.
Crpoenne u ¢ynkuuu PHK. Buget PHK. AT®: crpoenue u

byHKIUH.

Huronorus — Hayka o kietke. Kierounas teopuss — npumep
B3aMMOJICHCTBUS Uael U (PakTOB B HAYYHOM IMO3HAHWUU. MeTombl
M3YYEHHUS KIIETKU.

Knetka kak mnenoctHas xuBas cuctema. OOmue mMpU3HAKU
KJIETOK: 3aMKHyTasi HapykHas MemOpana, moiekynsl JJHK kak
TeHeTUYECKUH amnmapar, CucTeMa CHHTe3a Oenka.

Tumel  KJIETOK: 3yKapuoTHYecKass M IMPOKAPHOTHYECKAs.
OcoOeHHOCTH CTpOeHHs MpOKapuoTHYeckol kieTku. Kierounas
cTeHka  Oakrepuil.  CTpoeHHE  JYKapUOTUYECKOM  KIIETKH.
OCHOBHbBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKa,

TIMKOKanuke, ux ¢yHkiuu. [lnasmatnueckas memOpaHa, e€
coiictBa ® ¢yHkiuu. llutommazma w  e€  opraHOMIBI.

OnnomeMmOpanHubie opraHou sl kietku: DIIC, anmapar [Nombmxu,
an30coMbl. [loyaBTOHOMHBIE OpraHOW/IbI KJIETKU: MUTOXOHJIPHUH,
mnactuabl. [IpoucxoxaeHne MUTOXOHIAPUN W macTua. Buabl
miactun.  HememOpaHHbIEe OpraHOWIBI  KJIETKH: PHOOCOMBEI,

P. Bupxos, K. M. bap.

Tabmunpl u cxempl: «CBETOBOW MHKPOCKOID, «IIEKTPOHHBIA MHUKPOCKOID,
«cTopust pa3BUTHSI METOJIOB MUKPOCKOITHAN.

OO0opyoBaHKe: CBETOBOM MHMKPOCKOI; MHUKPOIMpENnapaTbl pPacTUTEIbHBIX,
JKUBOTHBIX U OaKTEpUATHHBIX KICTOK.

JlaboparopHble U MPpaKTHYEeCKHEe PA0OThI

[IpakTuueckasa padbora «/3ydeHne METOAOB KJIETOYHON OMOJIOTUU
(xpomarorpadus, snekrpodope3, muddepeHmanibHOe TECHTPUDYTHPOBAHUE,
[TLIP)».

XuMHn4ecKasi OpraHu3anus KIeTKu
XUMHUYECKUH COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMUKPO3IeMeHThI. Boia
U €€ poJib KaK pacTBOPUTENIS, PEareHTa, yYaCTHUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryIsalrud. MUHEpalbHbIE BEIIEeCTBA KJIETKU, X OMOIOTHYECKas POJIb.
Ponv kamuonoe u anuonos 6 knemxe.
Opranuyeckue BeniecTBa KieTku. buonornueckue noaumepsl. benku.
AMWHOKHCIIOTHBINA cocTaB 0emkoB. CTPYKTYphI OSIIKOBOM MOJIEKYJIbI. [lepBruHas
CTpYKTypa Oelka, IenTHAHas CBsA3b. BTOpHuHas, TpeTU4Has, YeTBEPTUIHAS
cTpyKTyphbl. [lenarypauus. ColictBa 6enkoB. Kraccuguxayus 6enxos.
buonornueckue GyHkuu 6enkoB. /puonul.
VYrneBoasl. MoHOcaxapubl, Iucaxapuabl, OJIMrocaxapuibl U OJUCaXapUabl.
OO0muii IIaH cTpoeHus U PU3UKO-XUMUYECKUE CBOWCTBA YTIIEBOIOB.
buonoruueckue GyHKIIMH yTI€BOAOB.
Jlunuasl. I'napodunsHO-THAPOPOOHBIE cBOMCTBA. Kitaccudukanus mununos.
Tpurnuuepuasl, pochonunuasl, BOCKU, cTepouibl. buonoruueckue GpyHkuum
muaoB. Obwue ceoticmea OUOI02UYEeCKUX MemMOpan — meKy4ecmn,
CHOCOOHOCMb K CaMO3AMbIKAHUIO, NOJIVIPOHUYAEMOCHTb.
Hyxnennossie kucnotsl. [IHK n PHK. Ctpoenue HyKI€MHOBBIX KHCIIOT.
Hyxneoruapl. [Ipuanun kommnementapHocta. [Ipasuno Yapradda. CtpykTypa
JIHK — nBoiinas criupaib. MecToHaxX0X/IeHUE U OMOOTHYECKUE (PYHKIIHH
JHK. Buasl PHK. ®yukuun PHK B knetke.
Crpoenue monekynbl AT®. Maxkpospeuueckue ceazu 6 monexynre ATD.
buonocuueckue pynxkyuu AT®. Boccmanosnennvie nepeHocuuxu, ux yukyuu
6 knemxe. Jpyeue nykneosuompugocamol (HT®). Cexsenuposanue JIHK.




KJICTOYHBIA LIEHTP, LEHTPHUOJIU, PECHUUYKH, KIyTUKUA. DyHKIUU
OpPraHOUOB KIETKU. BKirtoueHus.

Anpo — perynsaropHblii neHTp KieTku. CTpoeHue sjapa:
aaepHas  000j0YKa, KapHOIUIa3Ma, XPOMAaTHH,  SAPBILIKO.
XPpOMOCOMBL.

TpaHCHOpT BEILECTB B KIETKE.

JdemoncTpanum:

Ilopmpemeur: A. Jlesenryk, P. I'yk, T. llIBann, M. lnelinen, P.
Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, K.
M. Bap.

Juacpammer:  «PacnipefienneHre XUMUYECKHUX OSJEMEHTOB B
HEXUBOW mpupoae», «PacnpeneneHne XUMUYECKUX AJIEMEHTOB B
KUBOU MIPUPOIEN.

Tabauyvr u cxemol: «llepmonnueckas TabiMIla XUMHYECKUX
3eMeHTOBY», «CTpOeHUuEe MOJEKYIbI BOJbI», «bruocuHTes Oenkay,
«Ctpoenne  Mojekyisl  Oenka», «CtpoeHue  QepmeHTay,
«Hyknennossie kucnotsl. JITHK», «Ctpoenune Monekynsl AT®»,
«CTpoeHHE DYKapUOTHYECKON KieTkn», «CTpOeHHE >KUBOTHOU
KieTkn», «CTpoeHHe pacTUTENbHOM KIeTKn», «CTpoeHue
MIPOKApUOTUYECKON  KileTkn», «CTpoeHue sapa  KIETKH,
«YrneBoab», «Jlunuapm.

ObopyoosaHue: CBETOBOH MHKPOCKON, O0OOpYyIOBaHUE MJIS
NPOBEECHUST  HAOMIOJEHUH,  U3MEpEeHuil,  SKCIEPHUMEHTOB;
MUKpOIIpenapaTsl pacTUTENIbHBIX, JKUBOTHBIX M OaKTEpHATIbHBIX
KIIETOK.

JlabopaTopHble 1 NpaKTHYeCKHe PadoThI:

Jlabopamopnass paboma Ne 1. «/3ydeHue KaTaIMTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMUIa3bl U KaTalla3bl).

Jlabopamopnas paboma Ne 2. «3yueHue CTpOCHHUS KIIETOK
paCTEeHMUIA, )KUBOTHBIX U OAKTEpUid MO MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax 1 ux ornucaHue».

Memooul eenomuKu, mpancKpUnmMoOMuKU, NPOMEOMUKU.

Cmpyxkmypuas dbuono2us. buoxumuyeckue u buoguzuyeckue ucciedosanus
coCmasa u nPOCMpanCmeeHHol cmpykmypol buomonekyi. Mooenuposanue
CIMPYKmMYpbl U QYHKYUL OUOMOIEKYI U ux Komniexcos. Komnvromepunvil ousain
U OP2AHUYECKUL CUHME3 OUOMONECKYIL U UX HeNnPUPOOHbIX AHAIO208.
JdemMoHcTpauMu

IHoprpetst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknus, O.
Conrep, C. Ilpy3unep.

[uarpammbl: «Pacrpesenenine XuMUIECKUX 3JIEMEHTOB B HEKUBOU TIPUPOJICY,
«PacripeeneHne XUMHUYECKHUX AJIEMEHTOB B )KUBOM ITPUPOIE».

Tabmuubl u cxembl: «llepronuueckasi TabIHIIa XUMUYECKUX SJIEMEHTOBY,
«CTpoeHne MoKyl BOJbI», «BeriecTBa B cocTaBe Opranu3mMoBy, «CTpoeHue
MoJIeKyIbl 0enka», « CTpyKTypbl O€IKOBOM MOJIEKyYIb», «CTpoeHHE MOJIEKYII
yraeBo0BY», «CTpOeHUE MOJIEKYI JIUMUI0BY, «HyKIenHOBBIE KUCIOTHI,
«Ctpoenue Monekyinbl ATO».

O0opyaoBaHye: XuMUIecKast ocyaa u 000pyI0BaHuUE.

Jlabopamopnvle u npaxmuueckue padoomol:

1. labopamoprnasa paboma «Obuapyxcenue 6eakos ¢ nOMOublo
KQYeCcmeeHHbIX PeaKyuily.

2. Jlabopamoprasa paboma «Hccredosarnue HyKIeuHo8blx KUCIOM,
BbIOCNICHHBIX U3 KIIEHOK PAZAUYHBIX OPSAHUZMOBY.

Ctpoenue n GQyHKIMH KJIETKH

Tunel  KJIETOK: 3YyKapUOTHYECKAs
(byHKIMOHATIbHBIE 00pa30BaHUS KIETKU.

CrpoeHre NpOKapUOTUYECKOW KIEeTKU. Kremounas cmenka Oaxmepuil u
apxeui.  OcobeHHOCMU __ CMpPOEHUs. _2emepompo@dHou U asmompoduou
npoKapuomuyeckux kiemok. Mecmo u ponv npokapuom 8 6uoyeHo3ax.

Crpoenre u QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTkH. [Ina3marnyeckas
MeMOpaHa (miazmanemma). CTpykTypa Tuia3MaTudeckod MeMmOpaHsl. TpaHcmopT
BEILIECTB Yepe3 MIa3MaTHIECKyl0 MeMOpaHy: naccuBHbIN (1uddy3us, oOneruéHHas
mubdy3us), akTUBHBIA (NEPBUYHBIM W BTOPUYHBIM aAKTUBHBIM TpaHCIIOPT).
Llonynponuyaemocms __membpanvi. _Paboma _nampuiikanuesozo  Hacoca.

u mpokapuotuueckas. CTpyKTypHO-




Ouooyumos: nunoyumos, _dacoyumos. ODxzoyumos. Kiemounas cmenka.
Cmpyxkmypa u QyHKUUYU KIemOYHOU CIMERKYU pacmenuil, 2pubos.

Huronnasma. Lumo3zons. L{umockenem. /lsudcenue yumonnazmol. OpraHou]Ibl
kieTku. OnHoOMeMOpaHHBIC OpPraHOWIBl KJICTKH: SHIOIUIa3MaTHYECKas CETh
(OIIC), ammapat 'onbKHU, TU30COMBI, UX CTPOCHHE U (PYHKIHH. B3aumocssssb
00HOMEMOPAHHbIX op2anoudos kiemku. Cmpoenue cpanyiapHo20 pemuKkyiymd.
MexanusMm HanpasiaeHus OeiakoB B DJIIC. Cummes pacmeopumbvix 0Oeixos.
Cunmes xknemounvix memdbpan. Inaoxkuil (azpauyisaphsiil) dHOONIAZMAMUYECKUL
pemuxyaym. Cekpemopnas _@yuxkyus _annapama_ 1 oavoocu.  Moauduxanys
O0eaxkoB B ammapare Toapmku. CopTupoBka 0OelkoB B anmapare [ oab/uKw.
TpancnopT BelecTB B KJIeTKe. Bakyoau pacTUTENbHBIX KIETOK. KemoyHblil cox.
Typeop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIIETKU: MUTOXOHAPUH, TUTACTU/IBL.
Ipoucxoscoenue mumoxonopuil u naacmud. Cumbuozenes
(K. C. Mepearckosckuti, JI. Mapeynuc). Ctpoerne u GyHKIIMA MATOXOHIPUN H
wiacTu. [lepsuunvle, 6MOPUYHBLE U CLONCHBLE NIACHUObL
gdomocunmeszupyrowux dykapuom. XaoporiacTbl, XPOMOIIACTHI, IEHKOIIACTHI
BBICIIIUX PACTCHHH.

HememOpannbie opranous! kietku CtpoeHne U QyHKIUN HeMeMOpaHHBIX
OpraHouoB kieTku. Pubocomsl. [IlpomexkyTouHble QuiaMeHThI.
Muxpodunamenmol. AKTHHOBBIE MUKPOGhIIIAMEHTEL. Mbluieunble KiemKu.
AKTHHOBBIC KOMIIOHEHTHI HEMBIIIICYHBIX KIETOK. Mukpompybouku. Knemoumbiii
yeump. Cmpoenue u 08UANCeHue Hc2ymukos u pechuyek. Muxpompybouku
yumonnazmol. Llenmpuons. benku, acCOMUPOBAHHBIE ¢ MUKPODHIAMESHTAMU
M MHKPOTPYOOYKaMH. MOTOPHEIEC OCIKH.

Anpo. Obonouka sapa, XpOMaTUH, KapuOIUla3Mma, SAPBIILIKH, X CTPOCHHE
u GyHkuuu. Hoepusiii benxoswiil mampuxc. IIpocmpancmeennoe pacnonoxcenue
Xpomocom 6 _urmepgazuom sope. DyXpOMATHH W Te€TEPOXPOMATHH. benxu
Xpomamuna — 2ucmonsl. JJMHAMHUKa SAEepHONM 000JOYKM B MHTO3€. SImepHbIH
TPAHCIIOPT.

Krnerounsie BkImtoueHUs. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu




Lloptpetsl: K. C. MepexkoBckuii, JI. Maprymnuc.
Tabmumpl u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKn», «CTpoeHue

JKUBOTHOM  KIIeTKW», «CTpO€HME pacTUTENbHOM  KieTku», «CTpoeHue
MHUTOXOHAPUWY, «SAapo», «CTpoeHne NpoKapuOTUIECKON KIETKI».
OOGopy/ioBaHME: CBETOBOW MHUKPOCKON; MHKpPOIpenapaTsl pacTUTENbHBIX,

KMBOTHBIX KJIETOK; MUKpOIIpEnaparsl 0aKTepUabHBIX KIETOK.

JlaGopaTopHble M IpaKTHYeCKHEe PadoThI

1. labopatopHasipabora «/3ydeHue CTpOEHHS KIETOK Pa3IMYHBIX
OPraHu3MOBY.

2. IIpaxmuueckas paboma «Hzyuenue ceolicme  KiIemoyHoOU
MeMOpaHbLy.
3. Jabopamopnasa paboma «Uccnedosanue NAA3MOSIU3A

U 0enaa3monu3a 6 pacmumeibHblX KiemxKax).
4, Hl? aKmudiecKaAd pa boma «HSV'J@HU@ osudicerus uunonjiasmbsl
8 paAcmumelibHblX KNemKkax).

Tema 4. ’KuzHeaeaTeIbHOCTh KIETKH

OOMeH BeliecTB, MM METa00IU3M. ACCUMUIIAIUS (TUTACTUYECKUI
00MeH) U TUCCUMUIIALIUS (FHEPTeTUYECKU OOMEH) —

JIB€ CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Poib 3akoHOB
COXpaHEHHMs BEIIECTB M SHEPTMH B IOHUMaHUN MeTaboIu3Ma.
Tumnbl oOMeHa BemecTB: aBTOTPO(HBIN U retepoTpodHbIi. Poib
(bepMeHTOB B OOMEHE BEIIECTB U MPEBpAIEHUH SHEPTHH B
KJIETKE.

®dorocunres. CperoBas 1 TeMHOBast (ha3bl poTocuHTe3a. Peakunn
dotocunTe3a. I HeKTUBHOCTH POTOCUHTE3A. 3HAUCHUE
¢dorocunTe3a I XKU3HU Ha 3emite. Biinsinue ycnoBuii cpesibl Ha
(OTOCHHTE3 U CITOCOOBI MOBBIIIEHHUS €0 MPOAYKTUBHOCTH Y
KYJIBTYpPHBIX pacTeHH

XeMocuHTe3. XeMOCHHTE3UpYIolIe OakTepun. 3HaueHne

OO0OMeH BeliecTB M NpeBpallicHNe JHEPTUM B KJIeTKe

AcCUMUIIAIMS U TUCCUMUIISILIAS — JIBE CTOPOHBI MeTaboiau3Ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTepOTPO(DHBIA. YUacTue KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreTuueckoe obOecredeHne KieTku: mnpespamieHue AT
B OOMEHHBIX Tporeccax. DepMEHTATUBHBIM XapaKTep peaKIui KIECTOYHOTO
metabonu3ma. DepMeHThl, UX CTPOEHHE, CBOMCTBA W MEXaHM3M JEUCTBHSL.
Kodepmentsl. Otnuuust pepMEeHTOB OT HEOPraHUYECKUX KaTaanu3aTopoB. bemku-
aKTUBATOPbl M OEIKU-MHTUOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (DepPMEHTATUBHBIX
peaxiuil OT pa3IuYHbIX PaKTOPOB.

IlepBUuHBII CHUHTE3 OpraHMYECKHX BeHlecTB B KieTke. DoTocuHTES.
Anoxcueennvlil u_okcueennbvlti gpomocunmes y oaxmepuu. Ceemocodbupaioujue
nUSMEeHMbl U NUCMEHMbl peakyuoHHo20 yenmpa. Ponb XJI0ponaacToB B poliecce
dorocunTesa. CreroBas u TeMHOBas ¢a3bpl. Pomoodvixanue, Cz, Cs. 1 CAM-
munvt _gomocunmesa. [lpogykTuBHOCTh (poTOCHHTE3a. BnusHHE pazIHMuHBIX
(bakTOpoB Ha CKOPOCTh (poTOCHHTE3a. 3HaYEHUE POTOCUHTE3A.

XeMOCHUHTE3. Pa3nooOpazue OpPraHN3MOB-XEMOCHUHTETHKOB:
HUTpUuUIMpyOKe OaKTepuH, Keae300aKTepuH, cepoOaKkTepuH, BOAOPOIHBIE
OakTepuu. 3HaUEHUE XEMOCHHTE3A.




XEMOCHHTE3a IJId )KU3HU HAa 3emie.

DHepreTu4ecKkuii 0OMEH B KJIeTKe. PacienieHue BemecTs,
BBIJICTICHUE U aKKYMYJIUPOBAHHUE YHEPTHH B KIIETKE. DTAIlbl
JHEpreTHYecKoro oomMena. I mukonms. bposkeHue u ero BUIIbI.
KucnoponHoe okucieHue, WK KIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunupoBanue. IPPEKTUBHOCTD
SHEPreTUYecKoro oOMeHa.

Peaxiun matpuuHoro cuntesa. I'enernueckas unopmarus u JJHK.
Peanunzanus renernueckoit uHGopMauu B KieTke. ['eHeTuueckuit
KOoJ1 M ero cBoiicTBa. Tpanckpumnius — maTpuuHbii cuaTe3 PHK.
Tpancnsanus — 6uocuHTes Oenka. JTanbl TPAHCIALUY.
KonupoBanue amunokuciot. Poib pubocom B OnocunTese Oenka.

Hexnerounsie popMbl )KU3HU — BUPYCHL. MIcTOpHs OTKpBITHS
BupycoB ([[.1. BanoBckuii). OcoOOEHHOCTU CTPOCHUS U
’KM3HEHHBIH MK BUpYycoB. bakrepuodaru. bonesnu pacrenuii,
’KMBOTHBIX U Y€JIOBEKa, BbI3bIBa€Mble BUpycamu. Bupyc
uMMyHo-Aedunuta yenoseka (BUY) — Boz6ynurens CITM/Ia.
OOpatrHas TpaHCKPUIILMS, peBEpPTa3a U UHTErpasa.
[TpodunakTrka pacrpocTpaHEeHHUs BUPYCHBIX 3a00J1€BaHU.

JleMoHCcTpammu:
[Moptpetsr: H. K. Konbnos, /1. . IBanosckwuii, K. A. Tumupsizes.

Tabnuie! 1 cxeMbl: «THIbl nUTaHug», «MeTadoIu3My,
«MuTOXOHAPUNY», «IHEPreTHUECKUIH 0OMEH», «XIIOPOILIACT,
«Dotocuntesy, «Ctpoenue JIHK», «Ctpoenue u
¢GbyHKIIMOHUpOBaHME reHa», «Cunre3 Oenkay, «I'eHeTnueckuit
Koq», «Bupyce», «baktepuodarn», «CTpoeHue 1 )KU3HECHHBIN
IIUKJT BUpYyCa

AnaspoOHble opraHusMbl. Bunsl OposkeHus. [Ipodykmbi 6podicenuss U ux
UCNOIb306AHUE _YeNl08eKOM. AHA2p0oOHbIE MUKDOOP2AHUSMbL _KAK __ 0ObEeKmbl
buomexnonio2uu u 6030youmenu Ooie3Hell.

AdpoOHBIC OpraHU3MBbl. DTalbl YHEPreTHUYECKOro ooMeHa. [1oAroToBUTEIbHBIN
stamn. ['Mukonn3 — 0eCKUCIOPOIHOE PACIICTIIICHHUE TITFOKO3bI.

buonorudeckoe OKHUCIICHHWE, WIM KJIETOYHOE JbIXaHHE. PoJb MHTOXOHApPUI
B  mporeccax  OWOJIOTMYECKOTO  OKUCHCHHs.  [{ukiuueckue  peakyuu.
Oxkucnumenvroe _ocghopuruposanue. DHEPrUs MEMOPAHHOIO  IpaaudeHTa
npoTtoHoB. Cunmesz AT®. pabora nporoHHoi AT®D-cunrasel. [lpeumywecmesa
aspobro2o _nymu__obmena _eeujecme__nepeo ana’zpoduvim.  Ipdexmusnocmo
OHepeemu4ecko20 0OMena.

JdeMoHcTpanuu

Iloptperer: JIxk. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabauier u cxembl: «DoTOoCHHTE3», «IHEPreTUUECKH 00MeH», «brnocuHTe3
oenkay, «CtpoeHue hepMeHTay, «XEeMOCHHTE3Y.

OO06opyI0BaHKEe: CBETOBOM MHUKPOCKOI, 000PYAOBAaHUE AJII MPUTOTOBJICHHUS
MMOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPETIapaTOB.

Jlabopamopubvie u npaxkmuueckue padonvt

1. 1abopamopnas paboma «H3yuenue Kamaiumu4eckou
AKMUBHOCMU (hepMenmos (Ha npumepe amuiasbl Uil Kamajiassl)y.

2. Jlabopamopnas paboma «H3yuenue Gepmenmamusrno2o
pacuenieHus. NePoKCcUod 6000p00A 8 PACHUMEIbHbIX U HCUBOMHBLX KIICMKAX).

3. Jlabopamopunaapaboma «Cpasnenue npoueccog homocunmesa
U XeMOCUHMeE3ay.

4. Jlabopamoprnasas paboma
U ObIXAHUSLY.

Hacaencreennas uHgopmanus U peanusanus eé B KJIeTKe
Peaknmm MatpuyHOro cuHTe3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKITUAX

«Cpasnenue npoueccog bpodicerus

MaTpU4HOro0  CHUHTE3a. Peanu3anmss ~ HacneAcTBEHHOM — uH(pOpMaLuu.
I'eneTnueckuil KoJ, ero cBorcTBa. TpaHckpunuus — MarpuuHblii cuHTe3 PHK.
IIpyHUUIIBI  TPAaHCKPUIILMU:  KOMIUIEMEHTAapHOCTb,  AHTUIIAPAJLIEIbHOCTD,

acuMMeTpuyHocTh. Co3peBanne marpuyHbelx PHK B 3ykapHoTHYEeCKON KIIETKE.




CII1/Ia, 6akTepuodaray, «Pemmxarus JJTHK».

Obopyoosanue: moaenu-ammiukanuu «Y asoenue JIHK u
TpaHckpumnuusy, «bruocunres 0enka», «CTpoeHHUE KIETKI;
Mozeins crpykrypsl JTHK.

Hekonupyromue PHK.

Tpancnsanus u e€ stanel. Yuactue TpancnopTtHeix PHK B OGnocunTese Genka.
Ycnosus ouocunmesa 6enxka. KopupoBanue amMHHOKUCIOT. Ponb pubocom
B OMocuHTE3e Oenka.

CoBpeMEHHbIE TPEJCTABIECHUS O CTPOCHUM TeHOB. Opeanuszayus 2eHoma
Yy _npokapuom u_9ykapuom. Pezynayus axmueHocmu 2eHo8 Yy NpoKapuom.

Tunomesza onepona (@. Kaxo6, K. Mano). MonekyispHble MeXaHU3MBbI
DKCIIPECCUU T'€HOB Y 3YKapHoT. Posib XpomMaTHHA B PErynsiiyy paboThl FEHOB.
Pecynayus obmennvix npoueccos 8 knemke. Knemounulii 2comeocmas.

Bupycbl — HekiieTouHble (OpMbI KU3HU U 00IuratHele napasutbl. CTpoeHue
IPOCTBIX M CJOXHBIX BHUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. KusHenHbll
YUKTL JHK-coodeporcawux 8UPYCO8, PHK-codeparcawux 8UPYCO8,
baxmepuogacos. Qopamuas mpanckpunyus, pesepmasda, UHmezpasd.

BupycHbie 3a0oneBanus uenoBeka, ;KuBOTHBIX, pactenuit. CITIN/, COVID-19,
COIMAIbHBIE U METULIMHCKHUE TPOOJIEMBI.

buoungopmamura: unmeepayus u amanuz 6Gonvuux maccugos («bigdatay)

CMpYKmypnvlx — Ouonocuveckux — Oaunvix.  Hanomexwonoeuu 6 buonocuu
u meouyune. Ilpocpammupyemvie ¢ynxkyuu Oenkos. Cnocobvl OocmasKu
JleKapcme.

JdeMoHcTpauuu

Hoptpets: H. K. Konsios, /1. Y. MIBanoBckuii.

Tabmunbl u cxempl: «buocunres Oenka», «l'eHeTHmueckui kom», «BuUpych»,
«baxtepuodarm.

JlaGopaTopHble M MPpaKTHYeCKHe PadOThI

[IpakTtuueckass padbota «Co3gaHue MOAETU BUPYCA».

Tema 5. Pa3MHokeHHe U MHIMBHYaJIbHOE Pa3BUTHE
OpPraHu3MoB

KneTouHbIil MK, WK *KU3HEHHBIA UK Ki1eTku. MHTepdasa u
muTo3. IIpoueccsl, nporekatomue B uHTephaze. Permukanus —
peakmust matpuunoro cuHTe3a JIHK. Crpoenme xpomocom.
XPpOMOCOMHBIM HAOOp — KapuOTUI. JIUTUIOMTHBIN U TaIIONIHBINH
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. LluTonoruueckue OCHOBBI

Kv3HEeHHbIH HUKJI KIeTKH

Knerounsnii 1wk, ero mnepuoabpl W perymsinus. HWatepdaza u  MHTO3.
Oco0eHHOCTH TPOIECCOB, MpoTeKaromux B uMHTEepdaze. [loAroToBka KieTKH
K neneHuto.  [IpecuHrernueckuit  (IOCTMUTOTUYECKUM),  CHUHTETHYECKHM
Y TIOCTCUHTETHYECKUN (IPEMUTOTUYECKUI) IEPUOJIBI UHTEP(a3bI.

Mampuunoii cunmes JIHK — penaukayus. [lpunyunvt penauxayuu JIHK:
KOMNJIeMEeHMApPHOCIb, HOJNVKOHCEPBAMUBHbI CUHME3, aHMUNAPALIEeNIbHOCHTb.




Pa3MHOKEHHS U UHIUBUIYAILHOTO PA3BUTHS OPraHU3MOB.

Henenne xnetkn — wmuto3. Cragum wmuto3a. IIpoueccsl,
IIPOUCXOJSIINE Ha pa3HbIX CTaAuAX MHTO3a. buomormueckuit
CMBICJI MUTO3a.

[Iporpammupyemas rudesnb KIeTKH — aroITo3.

@opMBl pa3MHOKEHHSI OpPraHU3MOB: O€croysioe U I0JIOBOE.
Buasl Oecrionoro pasMHOXKEHHS: AEJICHHE HAaJBOE, IMOYKOBAaHUE
OJIHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BEreTaTHBHOE
pa3MHOXkeHue. VICKyCcCTBEHHOE KJIOHHUPOBAHHWE OPraHU3MOB, €ro
3HAYEHUE JIJIS CETIEKILIUU.

[TooBo€ pa3sMHOMXKEHHUE, €0 OTIUYHS OT OECIOIOro.

Meito3. Cragum wmeiosa. IIporeccel, mnpoucxoiside Ha
craguax merno3a. [loenenue xpomocom B Merose. KpoccuHrosep.
buonoruueckuii cMbpICI ¥ 3HaU€HUE Mei03a.

l'amerorene3 — mporecc 00pa3oBaHUs IOJIOBBIX KIETOK Y
KUBOTHBIX. [lonOBBIE Kenme3bl: CEMEHHUKM U SIMYHUKH.
OO0Opa3oBanue © pa3BUTHE TIOJOBBIX  KJIETOK rameT
(ciepmaTto3oua, SHIEKIEeTKa) — CHepMaTOreHe3 U OOreHes.
Oco0OeHHOCTH  CTPOEHHS  SHLEKIETOK M CHepPMaTO30MI0B.
OmnonorBopenue. Ilaprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE
pasBuTHe (3MOpHOreHe3). DTambl SMOPHOHAIBHOTO Pa3BUTHS Y

MTO3BOHOYHBIX KUBOTHBIX: npobiieHue, racTpyssus,
OpraHOTeHE3. [ToctamOpHoHanbHOE pa3BUTHE. Tumnbt
MOCTAMOPHOHAIBHOTO pa3BUTHUSA: npsIMoe, Henpsmoe
(lmunHOYHOE). BrnusHMe cpeasl Ha pa3BUTHE OPraHU3MOB;

(bakTopbl, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOCTBA.

Pocr n pazButue pacteHuii. OHTOT€HE3 IBETKOBOIO PACTEHMS:
CTPOEHUE CEMEHH, CTaUU PA3BUTHUS.

JdemoncTpanum:

Tabnuyvr u cxemvl. «DOpmbl PAZMHONCEHUS OP2AHUSMOBY,
«sotinoe  onnooomeopenue Yy  YBEMKOGLIX  PACMEHULL,
«Becemamuenoe pazmuodcenue pacmenui», «/lenenue kiemxu

Mexanusm penauxayuu JJTHK. Xpomocomwi. Cmpoenue xpomocom. Teromepul u
menomepaszd. XpomMocoMHblll _Habop klemKu — _Kapuomun. _Jluniouonwii
U__2anioudusiil _Habopvl _xpomocom. 1 omonocuunvie xpomocomwl. Ilonoswle
XPOMOCOMbL.

Henenne xknetkn — MuTo3. CTaguud MHUTO3a U MPOUCXOJAIIME B HHUX
nporecchl. Tunvl mumosa. Kapuokunes u yumoxunes. buosornueckoe 3HaueHne
MHTO3a.

Perynsmuss MuTOTHYECKOrO IMKIa KieTkd. [IporpamMmmupyemMas KieTodHas
rudesp — arnonTos.

Knemounoe s0po, xpomocomvi, QyHKUUOHANbHAA 2eHoMUuKd. MeXaHU3MBbl
nponudepanyu, udhepeHIMPOBKU, CTapeHus U rudenu kiaeTok. «Iludposas
KJIETKa» — OnonH(pOopMaTHYECKHE MOJENH (DYHKIIMOHUPOBAHUS KIETKH.

JdemoncTpanun

Tabnuubl ¥ cxeMbl: <«OKU3HEHHBIM UK KICTKW», «Mutody», «CtpoeHue
xpomocomy, «Pemmkanus JJHK».

OO0opy/ioBaHME: CBETOBOM MUKPOCKOIT, MUKpOTMpenapaTel: «MHUTO3 B KJIETKaxX
KOpEIIKa JIyKay.

JlabopaTopHble U NpaKTH4YeCKHe PadoThI

1. Jlabopatopuasspabora «M3yuyeHHEe XpoOMOCOM Ha TOTOBBIX
MUKpOTIpernaparax.

2. JlJabopaTtopHas pabora «HaOmoneHne MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JyKa (Ha TOTOBBIX MUKpOMpENaparax)y.

Cmpoenue u pyuxkuuu op2anu3zmos

Buonocuueckoe paszuoobpasue opearnuzmos. QOHOKIEMOYHbIE, KOJOHUAIbHbIE,
MHO2OKIIEMOYHbLE OPSAHUIMDbI.

Ocobernocmu cmpoeHUs U HCUIHEOEAMENIbHOCHU 0OHOKIECMOYHbIX OP2AHUZMOS.
Bbaxmepuu, apxeu, oonoxniemounvle 2pudbl, 0OHOKICMOYHbLE 8000POCIU, OPYUE
npomucmol. Kononuanvrvie opeanusmbi.

Bzaumocssase uacmell  MHO2OKAIEMOUHO020  OP2AHUIMA. Txkanu, opeansi
U cucmembsvl OpcdHoe6. ODZaHMS’M KaK eouHoe yenoe. I omeocmas.
Txanu pacmenuil. Tunvl __pacmumenvubix _mMKAHel: 06Da306am€ﬂbHClﬂ,

NOKPOBHAA, I’ZDOSOa}Zu{Cl}Z, OCHOBHAA, MeXaHu4YecKkda. Ocobennocmu CImMpOEeHUA,
d)VHKuulz U PACHONIONCEHUS. MKAHEL 8 OP2AHAX PACMEHUI].




oakxmepuiiy, «Cmpoenue  nonosvix  Kiemok», «Cmpoenue
xpomocomory,  «Knemounviti  yuxkny, «Penauxayus J{HK,
«Mumosz», «Meiioz», «llpamoe u Henpsamoe pazsumuey,

«lamemocenes y maexonumarowux u uyenosekay, «OcHoHble
cmaouu OHMo2eHe3ay.

Obopyodosanue: MUKDOCKON, MUKponpenapamul
«Cnepmamo3ouovl MIIEKONUMArouWe2oy, «Aiiyexnemka
Mmiaexonumarouie2o», «Kapuokunez 6 Kiemkax Kopewika JyKay,
MACHUMHAS  MOOeNb-annaukayus «/lenenue Kiemxkuy, Mmooelb
JIHK, mooenv memagpasznoti xpomocomul.

JlaGopaTopHble M IPAKTHYeCKUE PA0OTHI:

Jlabopamopnas paboma Ne 3. «HabnroneHne MUTO3a B KJIIETKaxX
KOHYMKA KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOITIpEapaTaxy.

Jlabopamopnas paboma Ne 4. «3yueHue CTpOEHHUS TOJIOBBIX
KJICTOK Ha FTOTOBBIX MUKpOIpEnapaTax.

Tranu oscusomuvix u_4enosexda. Tunvl JHCUBOMHBIX MKAHEU. SNUMENUaIbHAsl,
coeOuHUmenbHas, Mmvleynas, nepenas. QOcobennocmu cmpoenus, @dyuxyuil
U PACHOJIONCEHUSL MKAHEU 8 OP2AHAX HCUBOMHBIX U YEI0BEKA.

Opeanvl.  Becemamuenvie u cenepamusnvle opzanvl _pacmenuti.  Opaanbl
U_cucmembl _OpeaHO8 JHCUBOMHBIX U _yenoseka. Dyuxyuu opeanos u _cucmem
0pP2aHo8.

Onopa _mena _opeanuzmos. Kapxac pacmenuti. Ckenemvl  00HOKICMOYHBLX
U MHO20KIemouHblX dcusomuvix. Hapyorcnoui u snympennui cxenem. Cmpoerue
U Munvl COeOUHEeHUs KOCMEL.

Jeuoicenue  opeanuszmos.  Jeudicenue  0OHOKIEMOYHbIX _ OP2AHUZMOE.
amédouUdHoe, HCYMUK080e, pecHuyroe. euxcenue MHO2OKAEMOYHbIX PACEHULL.
mponusmvl_u_Hacmuu. Jleudxcenue MHO20KICMOYHbIX JHCUGOMHBbIX U YEeN06eKA.
mulueunasn cucmema. Peghnexc. Crenemubie mbluuysbl u ux paboma.

Humanue opeanusmos. Tlocnowenue 600bl, VeneKucio2o 2a3a U MUHEepaIbHblx

eseulecme pacmeHusAMU. Tumanue HCUBONIHBLX.
Buympunonocmnoe u enympuxiemounoe nuuesaperue. Ilumanue no360HounbIX
HCUBOMHDBLX. Omoenvl nuuwiesapumeslibHo2o  mpaxkmada. HMW€661Dum€Jlebl€

orcenesvl. luwesapumenvras cucmema 4eno-6exda.

Lvixanue opeanuzmos. Avixanue pacmenu. vixanue scusomuvix. Auddysus
2a3068 __yepesz nogepxnocmuv knemxu. Koowcnoe  Ovixanue.  vixamenvras
nosepxuocms. Kabepnoe u aécounoe ovixanue. Jlblxanue no0360HOYHBIX
HCUBOMHBIX U YEN0BEKA. DGONIIOYUOHHOE _ VCAONCHEHUES _CMPOCHUS  JIESKUX
NO360HOYHLIX _ Jicusomublx. Jlvixamenvhas _cucmema _yenosexa. Mexanusm
BEHMWIAYUY _IE2KUX YV Nmuy_ U __MIeKkonumarowux. Peeyrauus  Ovixanus.
Ivixamenvhble 00bEMBbL.

Tpancnopm esewecme vy _opcanuzmos. Tpancnopmuvle cucmembvl pacmeHuil.
Tpancnopm sewecms Yy ocusomuvix. Kposenocnas cucmema u_eé opeambi.
Kposenocuas _cucmema noseonounvix  orcusomuvix _u _ yenosexa. Cepoye,
KPOBEHOCHble _cocyObl U kposb.  Kpyeu kposoobpawenus. Isonoyuonnvie
VCIIONCHEHUSL _CMPOECHUS, _KDOBEHOCHOU _CUCHEMbl _NO360HOYHbIX _HCUBOMHbIX.
Paboma cepoua u eé pecynsyusi.

Buwioenenue y opeanuzmos. Bvidenenue y pacmenui. Bvlidenenue vy #cusommuulx.
Coxkpamumenvhvie _saxyonu. Opeanvl _evloenenus. DPuabmpayus, cexpeuus




U_obpammoe_scacvlanue KaK mexanusmvl_pabomsi_opeanos svioencHus. Ceasb
NOJNOCU_Mead ¢ _KPOBEHOCHOU U _6blOCAUMENbHOU _cucmemamu.  Buioenenue
V NO360HOYHbBIX HcUusomHubIX U yenrosexa. Illouku. Cmpoenue u pynkyuornuposanue
Hegpona. Obpazosanue MouU y Yen06exda.

3awuma y opeanuszmos. 3awuma y o00Hokiemoynvix opeanuzmos. Cnopwi
baxkmepuil U _yucmvl_npocmenux. 3auuma Y _MHO2OKAEMOYHbIX PACHEHU.
Kymuxyna. Cpedcmea naccusuol u xumuyeckou 3auumol. Pumonyuoul.

Sawuma_y _MHO20KIemMOYHbLX _dicusomubix. TIokposvl 1 ux npouzgoombie.
Sawuma opeanuzma _om_bonesnen. Mmmynnas cucmema yenoseka. Kiemounwii
U 2YMOPAIbHbIU UMMYHUmMem. Bpoorcoénnvil u npuobpeménnvii_cneyugpuyeckuil
ummynumem. Teopus K1OHAIbHO-ceneKmueHo2o ummynumema (I1. Opnux, ©. M.
beprnem, C. Tomnecasa). Bocnanumenvnvie _omeemvi _opeanusmos. Ponb
BDOANCOEHHO20 UMMYHUMEMA 68 PA3GUMUL CUCIEMHBIX 3a00/1e6aAHUI.

Pa3zopasicumocmo U pe2ynayus V Op2AHUIMOE. Pa3zopasicumocmo
V 00OHOKNIEmMOYHblX __opeanusmos.  Takcucwl.  Pazodpasicumocmb  u pe2yasyus
y pacmenuil. Pocmosuvle seuwiecmea u ux 3nayenue.

Hepeuas cucmema u_pegrekmopnas peeynayus v scusomuvlx. Hepsenas
cucmema_u__eé _omoenbl. IDEONIOYUOHHOE YCAONCHECHUE CMPOCHUS HePEHOU
cucmemvl_y dicusomuwlx. Omoenbl_20/106H020 MO324_NO360HOYHBIX HCUBOMHDIX.
Pednexc u pecprexmopnas oyea. Besycnosnvie u yenosuvie peghiexcoi.

T'yumopanvuas peeyisyus U 3HOOKDUHHAS CUCHIEMA HCUSBOMHBLIX U Yel08eKA.
Kenesvl  oHOOKpUHHOU _cucmembl U UxX _20pMoHbl. [elcmeue 20pMOHOS.
Bzaumocesnse nepsnoi u 3nH0okpunnou cucmem. 1 unomanamo-cunoguzapuas
cucmemd.

emoncmpauuu

THopmpem: U. 1. Ilagnos.

Tabnuyvl  u cxemvt.  « QOHOKIEMOYHbIE  8000pOCIUY, «MHocokiemoutble
soodopocauy, «baxmepuuy, «IIpocmetiuuey, «Opeanvl Y8emMKoBbiX PACMEHUN,
«Cucmempl __0peano8 _NO360HOYHBIX _ JHCUBOMHBIXY, «Buympennee cmpoenue
Hacexomblxy, « Tkanu pacmenuily, «Kopuesvie cucmemvry, « Cmpoernue cmebnsy,
«Cmpoenue nucmogol naacmunkuy, « Tkanu scusomuwixy, « Ckenem uenosexay,
«luwesapumenvuas _cucmemay, «Kposenocnas cucmemay, «vixamenvhas
cucmemay,  «Hepeuas  cucmemay,  «Koowcay,  «Mvluueunas  cucmemay,




«Buvloenumenvuas cucmemay, «IHOOKpunHas cucmemay, «Cmpoenue moiidybly,
«Ummynumemy,  «Kuweunononocmuwiey, «Cxema numanus _ pacmeHuiLy,
«Kposenocuvle cucmemvr _nozeonounvix sicusomuvixy, «Cmpoenue 2uopoy,
«Cmpoenue nranapuuy, «Buympennee cmpoenue 00xc0eso20 yepesy, «Hepenas
cucmema___pvioy, «Hepenas cucmema  nseywkuy, «Hepenas  cucmema
npecmvikaouwuxcay,  «Hepenas  cucmema _nmuyy, «Hepenas cucmema
maexkonumarowuxy, «Hepenas cucmema uenosexay, «Pedhnexcy.

Obopydosarnue: c6emogoll MUKPDOCKON, MUKDONPEnapamvl__0OHOKIEIMOYHbLY
OP2AHUBMO8, MUKDONPENAPAMbL _MKAHEU, PAKOSUHbL _MOIIOCKO8, KOANEKYUU
HACEKOMDBIX, USTOKOINCUX, HCUBLLE DKZEMNIAPLL KOMHAMHLIX PACMEHUl, cepbapuu
PAcCMenull pPA3HblX _0mOen08; GIANCHbIE NPEenapamvl _ JHCUBOMHBIX, CKelembl
NO360HOYHbIX, KOJICKUUU DEeCno360HOYHbIX _JCUBOMHbBIX, CKENem 4el06eKd;
0bopydosanue Onsl _OeMOHCIMPAYUU _NOYBEHHO20 U 8030VUIH020 NUMAHUS
pacmenutll, pacuienienus Kpaxmaia U _0eikoe noo oelucmeuem (QHepmenmos;
0b0opydosanue s OEMOHCMPAYUY ONBbIINOE HO UBMEPEHUIO HCUSHEHHOU EMKOCU
NESKUX,  MEXAHUSMA __ObIXAMENbHBIX __OBUNCEHUL, MOOEIU _20JI06HO20 _M032d
PABAUYHBIX HCUBONHDBIX.

Jlabopamophble u npaxmuuecKue padonl

1. Jlabopamopnas paboma «Hzyuenue mxanen pacmenuiy.

2. labopamophnas paboma «H3yuenue mxaneu HCUSOmMHbIXY.

. JTabopamoprnasa paboma «M3yuenue op2anos uU8emxo6020
pacmenusy.

Pa3mHokeHUe U pa3BUTHE OPTraHU3MOB

@®opMBl  pa3MHOXKEHUSI OpPraHU3MOB: Oecrmoyioe (BKJIIOYAash BETE€TaTHBHOE)
U TonoBoe. Buubl 0ecrosoro pa3MHOXKEHUS: IMOYKOBAHUE, CIOPYJIALHUS,
(dparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuosxenue. [lonoeie kneTku, unu ramersl. Meio3. Ctaguu Meiiosa.
IToBenenme xpomocom B Mero3e. KpoccuHrosep. bruomornueckuii cMbICI MeH03a
1 MOJIOBOTO IIpoliecca. Meo3 ¥ ero MECTO B dKU3HEHHOM ITUKJIE OPTaHU3MOB.

Ilpeodsapoowiuesoe pazsumue. I amemoecenes y scusomuwvix. Ilonoswie scenesni.
OOpazoBaHue U pa3BUTHE TMOJOBBIX KJIETOK. CrHepMaToreHe3 M OOTCHE3.
CtpoeHne moJIOBBIX KJIETOK.

OmnogoTBOpeHHe U YMOPUOHANILHOE  pa3BUTHE JKUBOTHBIX.  CrocoObl




OIUIOJIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanpHOE pa3BUTHE OPTAaHU3MOB (OHTOTEHE3). DMOPHUOJIOTH — HayKa
O Ppa3BUTHUH OPraHu3MoB. Mopgocene3 — 00HA U3 21A8HLIX _npodiem
ombpuonozuu. Konyenyusi mopgocenos u moodenu mopgozenesza. Craguu
sMOpHOreHe3a IKMBOTHBIX (Ha mnipumepe Jsarymku). [pooOnenue. Turs
npoOneHus. [emepmunuposannoe u Hedepmunuposarnnoe opooaenue. biacryna,
tunbl  Onactyn. OCOOEHHOCTH JpOOJCHHS MIICKOMUTAIOMNX. 3apOJIbIIIeBbIe
JUCTKU (TacTpyiisiuus). 3akiajKka OpraHoB M TKaHEW W3 3apOJIbIIIEBHIX JHCTKOB.
B3aumHOe BiIMsSHHE dYacTel pa3BHBAIOIIETOCS 3apojibiia (IMOpUOHATIBEHAS
UHAYKUUS). 3aKnadka NiaHa  CMpoeHus  HCUBOMHO20 KAK  pe3yibmam
uepapxuyeckux 8zaumodeticmsuii 2enos. Bnusaue Ha MOpHOHANIBHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CpPeIbl.

Poct wpasButue xkuBOTHBIX. IlocTamMOpuoHanbpHBIM mepuoia. IIpsimoe
u HempsiMoe  pa3BuTue. PasButHe ¢ meramopdo3oM y GeCrO3BOHOYHBIX
¥ TI03BOHOYHBIX KMBOTHBIX. BHONOrHYecKoe 3HAYCHHE MPSMOTO M HEMPSIMOTO
Pa3BUTHS, UX PACIIPOCTPAHEHHUE B MPUPOE. 1unsvt pocma sicusomuvlx. Paxkmopovi
pe2ynayuy _pocma _ dcusomuulx _u _yenogeka. CTaguu TOCTIMOPHOHAIBHOTO
pa3BUTHS y KUBOTHBIX U 4enoBeka. [lepuonsl oHTOreHe3a uenoBeka. CrapeHue
U CMEpTh KaK OMOJIOTHYECKUE TIPOIIECCHI.

PasmnHoxenue u pasButue pacteHuid. [ametodutr wu crmopodputr. Meiio3
B JKM3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue CcmoOp B TIpolecce Menosa.
'amerorenes y pacreHuid. OTIUIOAOTBOpPEHHWE U PA3BUTUE PACTUTENIBHBIX
oprau3MoB. [[BoifHOE OIIOIOTBOPEHHE Y IIBETKOBBIX pacTeHui. Qbpazosanie
U pazeumue cemet.

Mexarnuzmbvl pecynsiyuu oHmozene3a y pacmenuli U HCUSOMHbIX.

JdeMoHcTpauuu

Loptpetet: C. I'. Hapamwmn, X. [lIneman.

Tabmumpl u cxembl: «BereratuBHOE pa3sMHOXKEHHE», «THIBI Oecmoaoro
pa3MHOXKEHUs», «Pa3zMHOXKEHHE XIaMUAOMOHANbI», «Pa3MHOKEHHE SBIIICHBI»,
«PazMHOXeHne THAPEY, «Meio3y, «XpomocoMbl», «I["ameTorenesy, «CTpoeHue
SUIIEKIIETKA U criepMaTto3onay, «OCHOBHBIE CTaauu OHTOTeHe3a», «lIpsamoe u
HEnpsiMOoe pa3BuUTHE», «Pa3BUTHE MailcKoro xykay», «Pa3BuTue capaHuny,
«Pa3BuTHEe NATYIIKNY», «J/[BOWHOE OIMIONOTBOPEHUE Y IIBETKOBBIX PACTCHUN»,




«CtpoeHue CeMSH OJTHOJTOJIBHBIX Y JIBYJOJIbHBIX pacTeHui,
«Ku3HEHHBIM [MKI MOPCKOM  KamycThl», <OKU3HEHHBIM [HMKJI  MXay,
«KW3HEHHBIN LUK MAaNOPOTHUKAY, < KU3HEHHBIN LIMKIT COCHBDY.

OOOpy/IOBaHWE: CBETOBOM  MHMKPOCKOI;  MHKpPONpENaparbl  SIMIICKIETOK

U CIIEpMaTO30U10B; MOJIeNb « LUK pa3BUTHUS JATYIIKA.

JlaboparopHble U MPpaKTHYEeCKHEe PA0OThI

1. labopatopuas pabGora «/3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIperapaTax.

2. llpakTtuueckas padboTa
3apOoAbIIeH TO3BOHOYHBIX JKUBOTHBIX).

3. JlabopaTtopuasa pabora «CTpoeHue OpraHOB Pa3MHOKEHUS BBICIIUX
pacTeHU.

«BroigBienue IIPHU3HAKOB CX0AaCTBa

Tema 6. HaciaeacTBeHHOCTh U H3MEHYHBOCTh OpraHu3smMoB

IIpenmer w 3amaum reHeTuku. VIcTopusi pa3BUTHUSA T€HETUKH.
Ponp murTonmornu u SMOpPHOJIOTMM B CTAaHOBJICHHUH TE€HETHUKH.
Bxuan poccuiickux u 3apyOexHBIX yUEHBIX B pa3BUTHE T€HETUKU.
Meroapl reHeTUKH (THOPUIOIIOTHYECKUHN, [UTOTCHETHUYECKUH,
MOJIEKYJISIpHO-TeHETHUeCKHi). OCHOBHBIE TEHETUUYECKUE TTOHSITHSL.

'enernyeckass ~ CUMBOJIMKA,  HCHOJb3yeMass B cXemax
CKpELMBAHUMA.

3aKOHOMEPHOCTH HaclleIOBaHMsI IPU3HAKOB, yCTaHOBJIEHHbIE [ .
Menpenem. Mounorudpuatoe CKpeIlMBaHUE. 3aKoH
ennHo-o0pa3ust rudpunoB mepBoro mnokoneHus. [Ipasuio

JOMHUHUPOBaHUS. 3aKOH pacllelUIeHus] Mpu3HakoB. ['umoresa
4iCTOTHI rameT. IloHOE M HEnoIHOE JOMUHUPOBAHKE.

Jurubpunxoe CKpEILMBaHHUE. 3aKkoH HE3aBUCUMOI0
HACJIEe0BaHUs  IIPU3HAKOB. [luroreHeTnyeckue  OCHOBBI
JUTHOPUIHOTO CKpEIIMBaHUS. AHAJIM3UPYIOIIEe CKpELIMBaHUE.
Hcnons3oBanne AQHAJIM3UPYIOLIETO CKpEILIMBAHMS JUTS

oTpeieNieHUs] TeHOTHITa OCOOH.

CueruieHHOE HacneoBaHue npu3HakoB. Pabora T. Moprana mo
CUEIUIEHHOMY HAacleIOBaHHI0 TeHOB. HapyiieHue -cuemnsieHus
T€HOB B PE3yJIbTaTe KPOCCHHTOBEPA.

I'eneTnka — Hayka 0 HACJ€ICTBEHHOCTH M U3MEHYMBOCTH OPraHNU3MOB

Wcropust ctaHOBiIEHUS U pa3BUTHS FT€HETUKH Kak Hayku. PaboTsl I'. Mennens,
I'. Ie ®pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YUEHBIX B Pa3BUTUU T€HETUKH.
Pa6otst H. K. KonbrioBa, H. 1. BaBuniosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUUECKHE TIOHSTHS U CHMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE T€HbI, AIbTEPHATUBHBIC TPU3HAKYU, JOMUHAHTHBIN U PELIECCUBHBII
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YACTAs TUHUS, THOPU B, TEHOTHII,
dbenotur. OCHOBHBIE METO/IbI TEHETUKU: TUOPHUIOIOTUYECKUH, IUTOIOTUYECKUH,
MOJIEKYJISIPHO-TEHETHYECKHU .

JdeMoHcTpauuu

Hoptpeter: I'. Menaens, I'. le ®puz, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. [I. Kapmeuenko, 0. A. ®unumuenko,
H. B. Tu-mo¢ee-PecoBckuii.

Tabauipl u cxeMbl: «MeTobl TeHETHKNY, «CXEeMBbI CKPEIITMBAHUS.

JlaGopaTopHbIe M IPpaKTHYECKHE PadOThI

JlabopaTtopuas paboTa «/Ipo3odmra kak OOBEKT TEHETHUYECCKUX
HCCIIEN0BAHUIN».

3akoHomMepHocTH HacjaeacTBeHHOCTH (10 9)

Mounorubpuanoe  ckpemuBanue. [lepBpiii  3akoH  MeHzens —  3aKOH




XpoMOCOMHast TeOpusl HACIEICTBEHHOCTH. [ eHeTnueckne KapThbl.

['enetnka nona. XpoMOCOMHOE ONpeaeieHre noja. AyTOCOMBI
U TI0JIOBBIE XPOMOCOMBI. ['OMOramMeTrHble U TIe€TepOraMeTHbIC
opranu3mbl. HacienoBanue npu3HakoB, CUEIJICHHBIX € IOJIOM.

HN3menunBoCTh. BuAbl HM3MEHUMBOCTH: HEHACIIEICTBEHHAS U
HacCJeICTBEHHAs. Ponp cpelbl B HEHACJIEACTBEHHON
U3MEHYUBOCTH. XapakTepHucTuKa MO (PUKATUOHHOMN
M3MEHYMBOCTH. BapuallMOHHBIA pPsii U BapualMOHHAs KpuBasl.
Hopma peakuuu npusHaka. KonudecTBEHHBIE M KAau€CTBEHHBIE
MpU3HAKU M UX HOopMa peakiuu. CBoiicTBa MOIU(MUKALMOHHON
W3MEHYMBOCTH.

HacnencrBennasi, WiM  T'€HOTUIIMYECKAsA, W3MEHYUBOCTD.
KoMOuHaTuBHas M3MEHYUBOCTh. Mei03 M TIOJIOBOM IMPOIECC —
OCHOBa  KOMOMHATHBHOM  W3MEHYMBOCTH. MyranuonHas
U3MEHYUBOCTD. Knaccudukanus MyTaluu: TE€HHBIE,
XPOMOCOMHBIE, TE€HOMHblEe. YacToTa ¥ MNPUYMHBI MYTAaLMil.
MyrtarenHsle  QakTopbl. 3aKOH TOMOJIOTUYECKHUX PSAOB B
HacliecTBeHHOM n3MeHunsBoctu H. . Basuiosa.

BuesnepHas HacieACTBEHHOCTh U N3MEHUYNUBOCTb.

I'enetuka yenoseka. Kapuotun uenoBeka. OCHOBHbIE METObI
T€HETUKHU 4eJ0BeKa: TCHCAIOTHYCCKHIA, OJIM3HEIIOBEIH,
LUTOI€HETUYECKUH, OMOXUMUYECKUIA, MOJIEKYJISIPHO-
TEHETUYECKUU. CoBpeMeHHOE OMpeIeIICHUE TE€HOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHWE, TIE€HOTUIIMPOBAaHUE, B TOM
gucyue ¢ nomompio [1I11P-ananu3a. HacinencTBernHbie 3a001eBaHUs
YeloBeKa: TeHHble Oone3Hu, OO0JNIe3HHM ¢ HACIEICTBEHHOU
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE 00J1e3HU.
CoMaruueckre M reHepaTUBHbE MyTanuu. CTBOJIOBBIE KIIETKH.

[lpuHuunsl  310poBOoro  oOpa3a  KU3HH,  JMArHOCTHKH,
npodUIaKTUKA M JIEYEHUS TEeHEeTHYecKuX Oone3Hel. Memuko-
TFEeHETUYECKOE KOHCYJIbTHPOBAaHME. 3HayeHHE MEIUIIMHCKON
TEHETUKM B NPEJOTBPALICHMM M JIEYEHHMM TIE€HETUYECKHX

3a00/1€eBaHMI YEJIOBEKA.

enMHOOOpa3uss THUOPUIOB TIEPBOTO TMOKOJCHHS. l[IpaBUIO JTOMUHUPOBAHUS.
Btopoii 3akon Menaensi — 3aKk0oH pacllieruieHus Mpu3HakoB. [luTonornueckue
OCHOBBI MOHOTHOPHUTHOTO CKpeIIUBaHUs. [ UTIoTe3a YUCTOTHI FaMeT.

AHanuzupyroiee ckpemuBanue. [IpomMexyTouHbld XapakTep HacaedOBaHUS.
Pacmienienue npu3HakoB IMPU HEMOJHOM JOMUHUPOBAHUH.

JurunbpuaHoe ckpemuBanue. TpeTuit 3akoH MeHenss — 3aKOH He3aBUCHMOTO
HACJICIOBaHMsI ~ TPHU3HAKOB.  [lUTOJOrMYecKWe  OCHOBBI  JUTHOPUIHOTO
CKpElIMBaHMUS.

CuerutenHoe HacnenoBanue npusHakoB. Pabotsr T. Moprana. CremieHHOE
HAacCJIEeJ0BAHUE TE€HOB, HApYyLICHUE CLEIUICHUS MEXAYy reHaMu. XPpOMOCOMHAs
TEOpHUs HACJIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIA MEXAHM3M OIPEACNICHUs Moya. AYyTOCOMBI
Y TI0JIOBBIE XPOMOCOMBI. ' OMOramMeTHsBIi U reTeporameTHeli mmoin. I'enetndeckas
CTPYKTypa TMOJOBBIX XpomocoM. HacinenoBaHnue nDpU3HAKOB, CUEIUIEHHBIX
C TIOJIOM.

I'enoTun kak nenoctHas cuctemMa. [lneloTponus — MHOKECTBEHHOE JIEUCTBUE
resa. MHOXECTBEHHBIN aiuienn3M. B3aumojelcTBHEe HeaIeIbHBEIX T'€HOB.
Komminementaprocts. Onuctas. [lonumepus.

Tenemuueckuli  KOHMpONb _pazeumus pAcmeHull, HCUBOMHbIX U Yel06eKd,
a_makoice_QQU3U0I02UYECKUX NPOUECCO8, NOBCOCHUS U KOSHUMUGHbIX (DYHKYUL.
Tenemuueckue mexanusmvl cumoOuocene3q, MexaHu3mbl _ 83auUMo0elcmeus
«XO35UH_— NAPA3umy U _«X038uH_— Muxkpoouomy. I enemuyeckue acnekmoi
KOHMPOJIA_ U USMEHEHUS. HACACOCMBEHHOU UHDOpMAYUU 8 NOKOJCHUSX KIEemOK
U OpP2AHUZMOB.

JdeMoHcTpanuu

Lloptpetel: I'. Mengens, T. Mopras.

Tabnuner u cxemel: «IlepBblii U BTOpoil 3akoHbl Menaens», «TpeTuil 3akoH
Mennensy, «AHAIM3UPYIONIEE CKpenmBaHue», «HemnoaHoe AOMHHUPOBAHHUEY,
«CrierieHHOe HacleIoBaHUE MPHU3HAKOB Y Apo30uib», «['eHeTnka monay,
«Kapuotun uenoBekay, «Kapuwotun apozodwmiby, «KapuoTunm nOTHIBD,
«MHOK€eCTBEHHBIN aJIeIn3M», «B3anuMoieicTBHIE TEHOBY.

OO0opyJ/IoBaHME: MOEIH TSI IEMOHCTPAIIMH 3aKOHOB €IMHO00pa3usi THOPUIOB
MEPBOTO TMOKOJIEHUS! W PACIIEIJICHUs] NMPU3HAKOB; MOJENb JUIsl JEMOHCTpPalluu




JdemoncTpanum:

Ilopmpemuwr. . Mennens, T. Mopran, I'. ne ®pus, C.C.
Yersepukos, H. B. Tumodees-Pecosckuii, H. M. BaBuiios.

Tabnuyvr u cxemwvl: «MOHOTMOPUAHOE CKpEIIMBAHUE U €ro
LUTOTEHETHYECKass OCHOBa», «3aKOH pacllelyIeHUs] U ero
IIUTOTCHETHYECKasi  OCHOBa», «3aKOH  YHUCTOTBl  TaMeT»,
«durubpunnoe ckpemuBanue», «lluTomornueckue OCHOBBI
TUTHOPHUIHOTO CKpemmBaHus», «Meio3y, «B3aumonencTeue
QJIJIENIbHBIX TEHOBY, «['€HeTHuYecKne KapThl PaCTEHUH, JKUBOTHBIX

u YEIIOBCKA, «I'eHeTnKa oJIa, «3aKOHOMEPHOCTH
HAaCJIEIOBaHUS, CIIEIIJICHHOTO C MOJoM», «KaprOoTHUIIbI YeloBeKa 1
KUBOTHBIX», «BuIbl W3MEHUMBOCTHY, «MoauduKauoHHas

U3MeH4MBOCTh», «HacnenoBanue pesyc-hakropa», «I'eHeTnka
TPy KpoBm», «MyTarmoHHAas! H3MEHYHBOCTHY.

Obopyodosanue: MOIEJIH-aIUINKALIUA «MoHorubpuHOE
ckpeuBanuey», «HemonHoe noMuHUpoBaHHey», «urubpumHOE
ckpeuBanue», «llepekpéct  XpoMocom»;  MHKPOCKON |
Mukpornpenapar  «Jlpozoduna» (Hopma, wmyTanuu  QOpPMBI
KPBIIbEB U OKpAcKu Tena); repdapuii «I'opox moceBHOM».

JlabopaTopHble 1 NpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 5. «3ydyeHue pe3yabTaToB
MOHOTHOPUAHOTO U AUTMOPUIHOTO CKPELIUMBAHUS Y Jp030(uUIbl
Ha FOTOBBIX MUKPOIIpEnaparaxy.

Jlabopamopnas paboma Ne 6. «3yuenne mMoaupukamoHHOMU
W3MEHYMBOCTH,  IOCTPOEHHE  BapUAIlMOHHOTO  psifga W
BAPUALIMOHHON KPUBON».

Jlabopamopnas paboma Ne 7. «AHaIu3 MyTaluii y Apo30Quist
Ha TOTOBBIX MUKPOIIpENapaTax.

Ilpaxmuyeckas paboma Ne 2.
POJIOCIIOBHBIX YEJIOBEKa.

«CocTaBiieHUe U aHAIN3

3aKOHA HE3aBHCHMOTO HACIEIOBAHUS MPU3HAKOB; MOJENb ISl IEMOHCTPALIMU
CLECTVICHHOTO HACJIeIOBaHUs MPU3HAKOB; CBETOBOM MUKPOCKOI, MUKpPOITpENapar:
«Apozodunay.

Jlabopamopusvie u npakmuueckue pavonivt
1l lIpakxmuueckas paboma
MOHO2UOPUOHO20 CKDEWUBARUSA Y OPO30DUIbLY.

2. llpakmuueckasn paboma «Hzyuenue pe3yiomamos OucudpuoHo20
CKpeuueanus y 0po3oduiviy.

3aKOHOMEPHOCTH U3MEHYNBOCTH

B3aumopeiicTBue TeHOTMIIA H Cpeasl TpU  (OPMUPOBAHUU (PEHOTHUIIA.
N3mMeHunBOCTh Ipu3HaKkoB. KauecTBEeHHbIE U KOJIMYECTBEHHbIC TTPU3HAKKU. Bubl
M3MEHYMBOCTH: HEHACJICACTBCHHAS U HACJICACTBCHHAS.

MoaudukarmoHHass K3MEHYUBOCTh. PoJib cpesibl B popMUpoBaHUT
MoaupUKaIIMOHHON n3MeHUnBoCTU. HopMa peakiiuu npusHaka. Bapuayuonmbiii
pA0 u sapuayuonnasn kpusas (B. Hocanncen). CBoiicTBa Mo IU(PUKAIIMOHHON
M3MCHYHMBOCTH.

I'enorunndueckas M3MeHYUBOCTh. CBOMCTBA T€HOTUIHNYSCKON M3MEHUYHBOCTHU.
Buibl reHOTHTTHYECKON H3MEHYHUBOCTH: KOMOMHATHUBHAS, MyTallUOHHASL.

KoMOunatuBHass M3MEHYHBOCTh. Mel03 M TIOJOBOM MpoIllecC — OCHOBA
KOMOMHATUBHOM  W3MEHYHMBOCTU. Pojab  KOMOMHATUBHOH  H3MEHUYHMBOCTH
B CO3JIaHMM T€HETUYECKOTO pa3HO00pa3us B Mpe/ienax OJHOTO BHU/IA.

MyTauroHHass W3MEHYMBOCTb. BUIbI MyTalui: T€HHbIE, XPOMOCOMHBIE,
T€HOMHEIE. CroHTaHHBIE Y UHJYIIUPOBaHHbBIE MyTaluu. SAnepHbie
W [uToruiazMaruueckue wmyrtanud. CoMaTHYeCKWe U TOJOBBIE MYTallUH.
[IpyunHBl BOBHUKHOBEHUS MyTaluii. MyTareHsl U UX BIIMSHHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TMpoIlecca. 3aKOH TOMOJIOTHYECKUX PSJIOB
B HacneAcTBeHHON nu3meHunBocTH (H. M. BaBunos). BuesimepHas n3MeHYHBOCTh
M HACJICACTBCHHOCTb.

«Uzyuenue pe3yivmanios

OnucenemuKka U 3NUEHOMUKA, ___POlb ___ dNUSeHemU4eckux ___hakmopos
8 HACNe008AHUU U USMEHYUBOCIU (PEHOMUNUYECKUX NPUSHAKOE Y OP2AHUSMOE.
JdeMoHcTpauuu

Hoprpertst: I'. [Ie @pus, B. Moranncen, H. U. BaBunos.

TaOauIbl ¥ CXEMBL: «Buapl  M3MEHYHUBOCTHY, «MoubukanonHas




WU3MEHYHUBOCTBY, «KomOuHaTuBHas WU3MEHYUBOCTBY, «Meio3s»,
«OmnonoTBopeHue», «l'eHermyeckue  3abosneBaHusl  uesoBekay, «Bupisl
MYTaLHAW».

OO6opysioBaHue: KMBbIE U TepOapHble AK3EMIUIIPbl KOMHATHBIX DPACTEHMIA;
pucyHKH ((oTorpadun) >KUBOTHBIX C pa3IMYHBIMU BHJIAMH U3MEHYHBOCTH.

JlaboparopHble U MPpaKTHYEeCKHEe PA0OThI

1. TabopatopHnas pabGorta «MccnenoBanue 3aKOHOMEpPHOCTEH
Moau(pUKaMOHHON  m3MeHuMBocTU. [locTpoeHue  BapHallMOHHOrO  psija
Y BapUaLlUOHHOW KPUBOI».

2. llpaxTtuueckas pabora «Myramun y apo3oduisl (Ha TOTOBBIX
MHKpOIIpenapaTax)».

I'enernka yesioBeka

Kapuorun yenoBexa. MexxryHapoiHasi mporpaMmma UcciieIoBaHHs TeHOMa
4eJoBeKa. MeTo bl N3y4eHUs TEHETUKH YeJIOBEKA: TeHEeATOT UIESCKHIA,
OJIM3HELOBBIN, IIUTOr€HETUYECKHUH, oMY ISLIMOHHO-CTaTUCTUYECKHIH,
MOJIEKYyJIsIpHO-TeHeTHIecKnid. COBpeMeHHOE OTpeieTICHHe TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBaHHE, TEHOTUIIMPOBAHNE, B TOM YHUCIIE C TIOMOIIBIO
[MI[P-ananu3a. HacnencTtBennsie 3a001eBaHus YeIoBeKa. | eHHbIe
U XpOMOCOMHBIE 00JIe3HU yenoBeka. bonesnu ¢ naciedcmeennou
npeopacnonoNceHHocmolo. 3HaueHNe MeIULIUHCKON TeHETHKH
B MPEJOTBPAIICHNUH U JIEYEHUH TeHETUUECKUX 3a00eBaHuil uesnoBeka. Meduko-
eenemuueckoe kKoucyromuposanue. Cmeonogvie kiemku. Ilonamue
«2eHemu4ecKo20 epy3ay. ImuuecKue acnekmol Uccie008anull 6 obracmu
PeOaKmuposanus 2eHOMA U CME0I08bIX KIEMOK.

I enemuueckue paxmopwvl noGbIUEHHOU YYECMBUMENbHOCHIU YeN08eKd
K u3u4ecKomy u XuMuyeckoMy 3a2psA3sHeHUuI0 OKpyAcarouleli cpeobl.
I 'enemuueckas npedpacnonoHcenHocmy 4en08eKa K Namoi02UsM.

JdeMoHcTpauuu

Tabnuner u cxemel: «KapuoTtun yenoBeka», «MeToabl U3y4eHUs] T€HETHKH
yesoBekay, «I'eHeTndyeckue 3a001eBaHMs YEIOBEKay.

JlabGoparopHble U MPpaKTHYECKHEe PA0OTHI

[IpakTtuueckas padbota «CocraBieHue 1 aHAJIU3 POAOCIOBHOMNY.




Tema 7. Cesiekuusi opranuzMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenexuuss Kak HayKa M IPOLECC. 3apOKICHHUE CENEKLUUU U
nomectukauus. Yuenne H. M. BaswioBa 0 1meHrpax
IPOUCXOXKACHU UM MHOroo0Opasus KyJIbTYypHBIX pacTE€HUIL.
LleHTpbl NPOMCXOXKJIEHUS OMAIIHUX KUBOTHBIX. CopT, nmopona,
LITaMM.

CoBpemeHHbIE METOIbI CEJIEKILINH. MaccoBbiit u
WH/IMBUYAJIbHBIA OTOOPHI B CEIEKIMM PACTEHUH U >KUBOTHBIX.
OneHka »skc-Tepbepa. bIM3KOPOJICTBEHHOE CKpELIMBaHHE
uHOpuauHr. Ywucras nuHusa. CKpelMBaHUE YHUCTBIX JIMHUH.
I'ereposuc, unu rubpunnas cuina. HepoacTBeHHOe CKpeliyBaHue
— ayrOpugunr. OtnanéHHas ruOpuau3anus U e€  yCHeXH.
HcKkyccTBeHHBIM  MyTareHe3 M IIOJIy4Y€HUE  ITOJIMIUIOMJOB.
JlocTrxeHus CEJIEKIIUU pacTeHui, JKUBOTHBIX u
MHUKPOOPIaHU3MOB.

buorexnonorust kak  orpacib  Ipou3BOACTBa. I'eHHas
UHXEeHepus. Ortanbl co3laHus pekomMOuHantHoil JIHK wm
TpaHCTeHHBIX OopraHu3MoB. Kierounas unxeHepus. Kietounsle
KyIbTYpbl.  MHKpPOKJIOHAIbHOE  pPa3MHOXKEHHWE  PacTEHHUU.
KionnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3IHCTBEHHBIX
OpPraHU3MOB. DKOJIOTUYECKHE U ATHYeckue npobnembl. [MO —
TeHEeTUYECKU MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

Jdemoncrpanum:

Ilopmpemw: H.W. Basunos, W.B. Mwuuypun, I. .
Kapnieuenko, M. ®@. lIBaHOB.

Tabnuyber u cxemsi: KapTa «lLleHTpbl NPOUCXOXKICHUS U

MHOT000pa3usi KyJIbTYpHBIX pacTeHuit», «llopoabl aoMamrHux

KHUBOTHBIX», «CopTa KyIbTYpPHBIX pacTeHui», «OTaanéHHas
rubpuanzanus», «Paborer  akamemuka M. ®. lBaHoBay,
«[Tomummonnus», «OObeKkTb OuoTexHomorum», «Kierounsle

KyIbTYpbl M KIOHHpOBaHHe», «KOHCTpyHpoBaHHE M MEPEHOC
T€HOB, XpPOMOCOM.
Obopyoosanue. MyJSKA TUIOI0B U KOPHEIUIOAOB AUKHUX (OpM

Cesekusi OpraHu3MoB

JloMecTukanus U ceneklus. 3apoxkKaACHUE CEIEKLIUN U IOMECTUKALIMM. YUeHUE
H. W. BaBwioBa o lleHTpax NpOMCXOXIEHUS M MHOT000pa3us KYJIbTYPHBIX
pacteHuid. Posib cenekuuu B CO3JaHHMU COPTOB PACTEHMM M MOPOJ JKUBOTHBIX.
Copt, mnopoaa, mTaMM. 3aKOH TIOMOJIOTMYECKHX pAJIOB B HACIIEICTBEHHOU
n3MeHunBocty H. U. BaBuioBa, ero 3HaueHue A CEJICKIIMOHHON paOOTHI.

Meroapl  celeKIMOHHOW  paboThl. MCKycCTBEHHBIM OTOOpP: MacCOBBIH
W UHIUBUAYAIbHBIA. Omanvl kombOunayuonmHou  cenexkyuu. VicubiTaHue
npousBoauTeNeil Mo MmoToMcTBY. OTOOp MO TEHOTUIY C IOMOIIBIO OIEHKU
¢deHoTuma noromMcTBa 1 0TOOP MO TeHOTUITY ¢ momonibio ananmm3a JTHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJl  CEJEKIIMOHHON  paboThI.
PanquanOHHBIN WM XMMUYECKMH  MyTareHe3 Kak  HMCTOYHHMK  MyTauui
y KyJIbTYPHBIX (OpM opraHuszMoB. Vcrnonp3oBaHre T€HOMHOTO peJaKTUPOBAHUS
u MeTonoB pekoMOuHaHTHRIX JIHK mns monmydenus mcxoqHOro MaTtepuana is
CEJICKIUH.

[Tonyuenue MTOJIMTIOUIOB. BnyrtpuBnnoas ruOpuAN3aIus.
bauskoposncTBeHHOE — CKpeluBaHWe, WIM  WHOpuauMHT.  HepoacTBeHHOe
CKpellMBaHue, Wi ayTOpuauHr. I'erepo3uc u ero mpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otaanénnas rudpunusanus. [Ipeononenue Gecrmoaus
MEXBHUIOBbIX THOpUIOB. JIOCTHXKEHUS CEeNEeKIUU pPACTEHUN U KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHHe 1 U3yuyeHue TeHEeTHYECKUX PEeCYpCOB KYJIBTYPHBIX PACTEHUH U UX
JUKUX ~ poAMYed  Ans  CO3JaHMs  HOBBIX  COPTOB M THOpHUIOB
CEJIbCKOXO3SMCTBEHHBIX  KYIbTYp. M3yuenue, coxpamenue u _ynpasnienue
2CHEeMUYEeCKUMU PEeCYPCAMU CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIO0BbIX HCUBOMHBIX
8 YeAX YIVYUIeHUs CYWeCmBYIOWUX U CO30aNUsl HOBbIX NOPOO, IUHUL U KPOCCO8,
8 _MOoM_Yucie ¢ NpuMeHeHUueMm COBPEMEHHbIX Memo008 HAVUHbIX UCCIe008aHUl,
nepeoosbix uoetl U NepcneKmusHbLX MexXHOI02ULL.

JdeMoHcTpauuu

Hoptpers: H. U. Basunos, . B. Muuypun, I'. . Kapneuenxo, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabauiet u cxeMbl: «L[eHTPBI MPOUCXOXKIESHUS 1 MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKoH rOMOJIOTMYECKHUX PSAJOB B HACIEACTBEHHON M3MEHYMBOCTH,




u KYJIbTYPHBIX COpPTOB pacTeHuit; repbapmii
«CenbCKOX035UCTBEHHBIE PACTEHUS».

JlabopaTopHble U IPaKTH4YeCKUe padoThI:

Okcxypeusi «OCHOBHBIE METOJIBI U JIOCTH)KEHMS CEJIEKLIMH
pacTeHUi U )KUBOTHBIX (Ha CENEKIMOHHYIO CTAaHLHUIO, INIEMEHHYIO
(bepMy, COPTOUCTIBITATENBHBIN YU4aCTOK, B TEILIMYHOE XO3SHCTBO,
1ab0paToOpHI0 arpOyHUBEPCUTETA UITM HAYYHOT'O LIEHTPA)».

«Metonsl cenexkuuny, «OTaanéunas ruopuausanus», «MyrareHes».

JlabopaTopHble U MPpaKTHYEeCKHEe PAdOThI

1. labopaTtopHasipabora «/3ydeHHEe COPTOB KYJIBTYPHBIX pPacTCHUI
Y TIOPOJT JOMAIITHHUX YKHUBOTHBIX).

2. JJabopatopHas pabota «l/3ydyeHne METONOB CEICKIIMH PACTCHHI.

3. llpaktuueckas pabora «lIpuBuBKa pacTeHuii».

4, Dxkckypcus «OCHOBHBIE METOABl M JIOCTHIKCHHUS CEJEKIIMH PACTCHHM
U OKUBOTHBIX (HAa  CENEKIHMOHHYI  CTaHIUIO, IUIEMCHHYIO  (depmy,
COpPTOMCIIBITATENIFHBIM yY4acTOK, B TEIUIMYHOE XO34HWCTBO, B JabOpaTopuio
arpOyYHUBEPCHUTETA WIH HAYYHOTO IICHTPA)».

Buomexnonozua u cunmemuuecxkas ouonozus (4 u)

Obvexmpl, UCnoab3yemvle 8 _OUOMEXHOA02UU, — KACMOYHbIe U MKAHE8ble
KYIbIMYPbl,  MUKDOOD2AHUSMbL,  UX _ XAPAKMEPUCIUKA. Tpaouyuonnas
buomexnonocus. __ xieboneyenue, NOAVYEeHUue  KUCTOMOAOYHLIX _ NPOOYKINOS,
sunooenue. Muxpobuonocuyeckuii _cunmes. OOveKkmbvl _MUKPOOUOIOSUYECKUX
mexnono2ull. IIpouzsoocmeo beaxka, AMUHOKUCIOM U SUMAMUHOS.

Cozoanue mexHono2uil U UHCIMPYMEHINOE _UECICHANPABICHHO20 _USMEHEHUS
U __KOHCMDYUDOBAHUS _2eHOMOS _C _YENbl0  NOJNVYEHUS OP2AHUSMO8 U UX
KOMNOHEHMO8, COOEPAHCAUUX HEe 6CMPEHAIOUUECS 6 NPUPOOe DUOCURMEMUYECKUE
nymu.

Knemounas unoicenepus. Memoowvt Kyibmypvl KIemoK U _mMKaHeu pacmenull u
orcusomuwvix. Kpuobanku. Comamuyeckan cubpuousayus U COMAmMu4ecKull
ambpuocenes. Hcnonvzosanue 2anioudos 6 cenekyuu pacmenun. llonyuenue
MOHOKJOHAIbHBIX awmumenn. Hcnonvzosarnue MOHOKIOHAIbHBIX
U_NOAUKTIOHANbHLIX _anmumen 6 _meoduyune. Mckycecmeennoe oniooomeoperue.
Pexoucmpyxyus  siyexnemox U KIOHUpo8aHue  dcusomuulx.  Memoo
mpancniaumayuu_sioep Kiemok. Texuonocuu 0300p06ieHuUs, KYIbMUSUpPOB8aHUs.
U MUKDOKAOHANIbHO20 PASMHONCEHUS, CEIbCKOXO03AUCNEEHHbIX KYIIbIYD.

Xpomocomuan _u cewnas  unoicenepus.  Mckyccmeenuvlll  cunmes  2eHa
u__xkoucmpyuposarnue _pexomdunaumuvix JAHK.,  Coszdanue mpanceenHnvix
opaanuzmos. Jlocmudicerus U nepcneKkmiiebl XpOMOCOMHOU U 2EHHOU UHIICEHEPUU.
OKkonoauyeckue u dmuyeckue npodiemvl 2eHHOU UHNCEHEPUU.

Meouyunckue OUOMexHoI02UlL. Tlocmeenomnas yugposast




meouyuna. IIP-ouacnocmuxa. MemaboioMHbLIU  AHAAU3, 2EHOUCHIMPUYECKULL
AHAIU3 __NPOMEOMA _ 4en08eKd 0N OYEHKU COCHMOSHUA €20 300D08bA.
Ucnonvsosanue cmeonosvix _kiemok. Tapeemnas mepanus _paka. 3D-
buoundicenepus  ona__pazpabomku __yHoamMeHmanbhbix _0CHOE MEeOUYUHCKUX
MEXHON02Ul, CO30aHUS  KOMNWIEKCHbIX _MKAHEeU COYeMmAaHuem _ MexHoI02Ull
mpéxmepno2o ___buonpunmunea U ckapgonounea  0na  pewlenus  3a0ay
NepPCOHANUUPOBAHHOU MEOUYUHD.

Cozoanue 6eKmopHbiX _8aKyUH ¢ _Uelbio _obecneyenus KOMOUHUPOGAHHOU
sauumvl_om_e6030youmeneu OPBU, ycmanosnienue MONEKYISAPHbIX MEXAHUSMOE
dynuxyuonuposanus PHK-codepoicawux supycos, evizbléarouux 0cobo onachvie
3a00/1e8aHUSA YENI0BEKA U HCUBONHDLX.

JdeMoHcTpanuu

Tabmuipl u cxempl: «Vcnonb30BaHUE MUKPOOPTAaHU3MOB B IPOMBIIIJICHHOM
MIPOU3BOJICTBEY, «KitleTouHas nHKeHEepUs», «I eHHAS HHKCHEPHSI.

JlaGopaTopHble M MPpaKTHYeCKHE PAdOTHI

1. JabopatopHas pabora «3yuyeHue 0ObEKTOB OMOTEXHOIOTUI.

2. [IpaxkTtuueckas pabora «llomydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

3. ODkckypcus «BHOTEXHONOTHS — Ba)KHEHIIass TPOU3BOIUTEIILHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOIOTUYECKOE MTPOU3BOJICTBO)».

COJAEP/KAHUE YYEBHOI'O IPEAMETA «BHOJIOI'US» 11 KIIACC

ba3oBblii ypoBeHb

Yriy0neHHbI YPOBEHD

11 knace. 1 4 B Heneio, Bcero 34 4, u3 HUX 2 4 — pe3epBHOE
BpeMs

11 knace. 3 u B Heento, Bcero 102 4, u3 Hux 8 4 — pe3epBHOE BpeMs

Tema 1. DBoIOLIMOHHANA OMOJIOTUA

IBOJIOIIMOHHAS 0M0JIOTHSA
[IpeanochblIKM ~ BO3HMKHOBEHHUSI  ABOJIOLMOHHOM  TEOPHH.
DBONIOIMOHHAs Teopuss U e€ MecTo B Ouonoruu. BrwmsiHue

3apoxkaeHue U pa3BUTHE IBOJIONMOHHBIX NMPeACTABJEHUI B OM0JIOTHH
OpomonuonHas  teopus Y. JlapsuHa.  [IpenmnocbUIKM  BO3HUKHOBEHUS
napsuanusMa. JKu3He M HaydHas aeareabHocts Y. JlapBuHa.




IBOJTFOIIMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.
CBuzeTensCcTBa SBOJTIOIIHH. [TasieoHTONOTHYECKUE:
MOCJICIOBATEIBHOCTD TOSBICHUS BUIOB B IMAJICOHTOJOTHYECKOM
JIeTONHUCH, TIepexo/iHbie (hopmbl. buoreorpaduyeckue: cxoacTBO U
paznuuue dhayH U (GIop MATEPUKOB M OCTPOBOB.
DOMOpPHOIOTHYECKHE: CXOACTBA M Pa3IHyKsi SMOPHOHOB pa3HbIX

BHJIOB [I0O3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHUE!
FOMOJIOTUYHBIE,  AHAJIOIMYHBIC, PYIMMEHTApHBIC  OpraHbl,
aTaBU3MBI. MonekynsipHO-OMOXUMHYECKHUE: CXOJZICTBO

MEXaHU3MOB HACII€JICTBEHHOCTH U OCHOBHBIX METAa0OJIMUYECKUX
IIyTE€N Yy BCEX OPraHNU3MOB.

OpomtonmonHas  teopust Y. [lapuna.  Ilpeamockuiku
BO3HUKHOBEHHUS JApBUHU3MA. J[BHKYIIIME CUJIbI 3BOJIIOLUN BUI0B
no JlapBuHy (M30BITOYHOE pPAa3MHOKEHHE IPU OIPAaHUUYEHHOCTH
pecypcoB,  HeompenenéHHas  M3MEHYMBOCTh, Ooprba  3a
CYILIECTBOBAHUE, €CTECTBEHHBINH 0TOOP).

Cunrernueckast teopus sBomounn (CTD) u e€ ocHOBHbIE
IOJIOKEHMSL.

Muxkposontornus. [lonynsnus Kak eIuHUIA BUIA U IBOJIIOLIUU.

JBxyume cuibl (pakTopsl) BOJIOLUU BUJIOB B MPUPOJIE.
MyTanoHHBIH TIporiecC ¥ KOMOWHATHBHAs HM3MEHYUBOCTb.
[TonynsmoHHbIe BOJIHBI U Jpeii¢ reHoB. M30amus 1 MUrparusl.

EctecTBeHHbIII 0TOOp — HampaBisoLUi (HAKTOP 3BONIOLMH.
®opMBbI €CTECTBEHHOI'0 0TOOpA.

[IpucnocoOneHHOCTh OPraHu3MOB Kak pe3yibTaT 3BOJIOLHUU.
[Tpumepsl mpucnocobIeHuit y opraHu3smMoB. ApoMop¢o3bl U
UAMO-aJanTalum.

Bun u Bugoob6pazoBanue. Kpurepun Buma. OcHOBHBIE (OPMBI
BUZI000pa30BaHus: reorpauyeckoe, IKOJIOTHIECKOe.

MakposBomtonusi.  Dopmbl  3BomtOnMU:  QuUIETHYECKaS,
JMBEpPreHTHas, KOHBEpPreHTHas, napasuienbHas. HeoOpaTUMOCTb
SBOJIOLIUN.

IIpoucxoxnenue ot

HECTICTIUAJIN3UPOBAHHBIX IIPEOKOB.

JIBrokyiue cribl Bosronnu BuaoB mo Y. Jlapsuny (BBICOKAas MHTEHCUBHOCTH
pa3sMHOXKEHHMSI  OpPraHM3MOB, HAcJSACTBEHHAs HM3MEHYMBOCTh, 0Oopnba 3a
CYILIECTBOBAHUE, ECTECTBEHHBINA U HCKYCCTBEHHEINA 0TOOD).

OdopMiieHHe CUHTETHYECKON TeopuH sBojroimy (CTD). HeliTpanbHas Teopus
sBoJOIMU. CoBpeMeHHAas BOJIOIMOHHAS OMOJI0rHs. 3HAYECHHME DBOJIIOIMOHHON
TeOpUH B (hOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBLI MUPA.

JleMOHCTpaAlIHU
IHoprpersl: Apucrorens, K. Jlunuedt, XK. Bb. Jlamapk, O. XK. Ceur-HUinep, XK.
KroBbe, 4. JlapBuH, C. C. YeTBEpUKOB,

N. U. MImansraysen, Jix. Xomaneits, . K. benses.

Tabmuiel 1 cxeMbl: «Cucrema xuBor npuposl (mo K. JInaaerw )y, «JlecTHHIIa
JKUBBIX cyiiecTB (o Jlamapky)», «MexanusM (HOpMHUPOBAHUS [IPUCIIOCOOIECHUN
y _pacTeHMH HW KHMBOTHBIX (mo Jlamapky)», «Kapra-cxema MapuipyTa
nyremrectsug Y. Jlapsunay, «Haxonku Y. JlapBuHay, «PopMbl 60peOBI 3a
cyiiecTBoBanney, «llopoasl romyOei», «MHOrooodpasue KyJIbTYPHBIX (HopM
Kanyctely, «llopoabl AOMaIlIHUX KUBOTHBIX», «CxeMa o00pa3oBaHHsl HOBBIX
BuaoB (o Y. JapBuny)», «Cxema COOTHOIIEHHS ABMKVIIMX CHI DBOJIOIHANY,
«OCHOBHBIE ITOJIOKCHUS CHHTETHYCCKON TEOPUH DBOJIIOIIUI.

MHUKPOIBOJIIONNS U €€ Pe3YIbTAThI

IHonymsiyst Kak dieMeHTapHas eauHuia 3Boaronud. CoBpeMeHHbIE METOIbI
OLIEHKH TE€HETHYECKOTO Pa3HOoOpasysi M CTPYKTYPhl Honyisanuii. M3MeHeHne
reHooHIa HONYIIAIMH KaK DJIEMSHTAPHOS HBOJIONMOHHOC SBJICHME. 3aKOH
reneTuyeckoro pasHosecus Jk. Xapau, B. Baiinbepra.

OneMmentapuble  GhakTOphbl  (IBMKYIIHE CHJIBI) DBOMIOLUMH. MyTallMOHHLIN
npouecc.  KomMOMHATHBHAs HM3MEHYMBOCTL. JIpelid reHOB cIIy4aiHbIE
HeHanpaBJIE€HHbIE HM3MEHEHHs 4YacTOT ajjieliell B HONyIauusax. IDpgexm
ocnosamens. Ipgexm oOymouliouno2o 2opaviuika. CHUMNCEHUE 2eHemU4ecK020
pasznHoobpasusa: npuyunsl u cieocmeus. Ilposenenue s3¢hpexma Oopeiigha cenos 6
bonvuwux U manvix __nonyasyusax.  Mwurpanmu.  M30adanus  TONYJISIIIHI:
reorpaduyeckas (IpoCTpaHCTBEHHAsI ), Ononornyeckas (PEMpPOaAYKTHBHASA).

EctectBenHnii  oTbOp HAOpPaBJIIONINNA  (HakTop 3BOIIONHHU. DOpMEI
€CTECTBEHHOI0  0TOOpa:  JBWIKYIIUM, CTAOMIU3UPYIONIMK, pa3phbIBAIOIIUMA
(mu3pynTtuBHbIi). ITonoBoii 0T00p. BO3HMKHOBEHHE M DBOJIOLHSA COLIMAIBLHOIO




[Iporpeccupytomas cnienuanu3anus. AanTUBHAS paJguaiusl.
JdemoncTpanum:
Tlopmpemor: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O.
KoBanesckuii, K. M. Bbap, 3. l'ekkenb, ®. Mromnep, A. H.

CeBep110B.
Tabnuyel u cxemvl: «Pa3BUTHE OPraHUUECKOTO MUPA Ha 3eMIIe»,
«3apoAbIlld  MO3BOHOYHBIX  JKUBOTHBIX»,  «APXEONTEPUKCY,

«Dopmbl 00prOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIH OTOOPY,
«MHoroobpa3ue CcOpTOB pacTeHuil», «MHoroodpasue Mopoa
KUBOTHBIX», «[lomymsmumy, «MyTallMOHHAasE W3MEHYUBOCTDHY;
«Apomopho3ely, «Mnuoamantanuuy, «OOImas AereHepanus,
«/IBmwxymume cwiel s3Bomouuny, «Kapra-cxema mapupyrta
nyremectBuss Y. J[lapBuna», «boppba 3a cyliecTBOBaHUEY,
«[IpucnocodbaeHHOCTH OpraHU3MOBY, «["eorpaduyeckoe
BUI000pa30BaHuEey», « IKOJIOTHUIECKOE BUA00OpA30BAHUE.

ObopyoosaHue: KOJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH
OKpacku; Habop TUIOAOB U ceMmsiH; KkoJutekius «[Ipumepsr
3aIUTHBIX MPUCIIOCOONIEHUN Y HKUBOTHBIX»; MOJeIb «OCHOBHbIE
HampaBlIeHUs HBONMOLMKUY»; O00bEMHass Mojenb «CTpoeHue
TOJIOBHOT'O MO3T'a TO3BOHOYHBIX .

buoreorpaduueckas kapra Mupa; KowiekKuus —«DopMbl
COXPAHHOCTH HCKOMNAaEeMbIX >KMBOTHBIX W PACTEHMI»; MOJEIb-
anmmkauus  «llepekpéct XpoMocom»; BIaXHbIE IpenapaTsl
«Pa3BuTne HacekoMoro», «Pa3BUTHE JATYIIKW»; MUKpONpenapar
«pozoduna» (Hopma, myTanuu GOPMBI KPBUIBEB M OKPACKH
Tena).

JlaGopaTopHble 1 IPaKTUYeCKUE PA0OTHI:

Jlabopamopnas paboma Ne 1. «CpaBHeHHE BHJIOB IO
MOP(}OIOrHuecKOMy KPUTEPUION.

Jlabopamopnas paboma Ne 2. «Onucanue NpuciocoOIeHHOCTH
opraHu3ma 1 €€ OTHOCUTEIIBHOTO XapaKTepay.

MOBEJICHHUS KHUBOTHBIX.

IIpucnocoOJeHHOCTh  OPraHM3MOB  KaK  pE3YIbTAT  MHKPOIBOJIOIMM.
BO3HHKHOBEHNE  IPUCHOCOOJEHMI vV OpraHm3MoB.  ApomMopdo3bl U
navoagantanuy. IlpuMepbl OpUcIOCOOIEHUH Y OpraHu3MOB: MOP(OJIOTHYECKHE,
dbusznonornyeckue,  OMOXMMHYECKHE,  moBeaeHueckre.  OTHOCHUTENLHOCTD
INPHUCIIOCO0IECHHOCTH OPraHU3MOB.

Bua, ero kputepuM M CTpyKTypa. BmjpooOpa3oBaHue Kak Pe3yabTar
MUKPO3BOIIONMU. M3omsamusa — KI4eBor (akTop BUIo0oOpazoBanusa. Ilytu
U crnocodbl  BHUIOOOPAa3OBAHUA: ajuronarpudeckoe  (reorpadudeckoe),
CHUMIIATpHYECKOe  (DKOIOTMYECKOE),  «MTHOBEHHOE»  (IOJHUINIOMAM3AIINS,
ruOpuansans). JUIMTEILHOCTE 9BOJIIONMOHHEIX IIPOIECCOB.

Mexanu3mbl POpMHPOBAHUS OMOIOTHYECKOI0 PAa3HOO0pa3Hsl.

Ponb 3BOJIIOIIMOHHON OMOJIOTMH B pa3pabOTKE HAaYYHBIX METOJ0B COXPAaHEHHS
ouopasHooopaszusa. MUKPO3IBOMIONMSI U KOJBOJIOLMS IMApPa3sHMTOB M HX XO3SEB.
Mexaun3Mbl (GOPMHUPOBAHHUSA YCTOMNYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPELOLI
C HEl.

JleMOHCTpauHU

IToptpetsl: C. C. YerBepukos, J. Maiip.

Tabmuuel U cxembl: «MyTallMOHHAs W3MEHUYHUBOCTBY, «llomyisiuoHHas
CTpYKTypa Buma», «Cxema TIpogBIECHHA 3aKoHa Xapan—DBaiinoOepray,
«/IBIDKVIIIME CHUJIBl  DBOJIOIMHY, «OJKOJOTMYECKAd W3OJLIIUSA  HOIMYIISIIHA

ceBaHCcKoM dopenny, «l'eorpaduueckas H30ISIUS JIMCTBEHHHMIIBI CHOUPCKON
M JINCTBEHHHUIILI AayPCKOy, «I1onyIsMOHHbIE BOJIHBI YUCIEHHOCTH XHIITHUKOB
U _KepTB», «Cxema JIEWMCTBHSA €CTSCTBEHHOI'0 0TOopay, «PopMbl OOphOBI 3a
cyliecTBoBaHHEY, «HAYCTpUAIBHBIM MeJaHu3M», <« KWBBIE HMCKOIAaeMBIE,
«IToKpOBHUTENLCTBEHHAS OKpAacKa KMBOTHBIXY, «lIpegympexaaronias oKpacka
JKMBOTHBIXY, «DPuznogOrNYECcKUe aJlanTalymny, «[Ipucnoco0IEHHOCTE
OpraHM3MOB M €€ OTHOCHTENLHOCTEY, «Kpurepnu Buaa», «BHAbI-TBOMHHUKHY,
«CtpyKTypa BUJIA B IIPUPOJIED, «Croco0sl BHI000pa30BaHUI»,
«"eorpadnueckoe BHI000pa3oBaHuEe TPEX BUJIOB JIAHALIIICHY, «DKOJOTHYECKOE
BHI000pa30BaHME BHUAOB CHHMIDY, «[lomuimonasl pacreHui», «KamycTHo-
pEACYHBIN THOPHIY.

O6opynoBanue: repdapuu pacTEHM; KOJUIEKIIMA HACEKOMBIX; Yydella ITHIl U




3BEpeil ¢ IpUMEpaMM Pa3IMYHBIX HPUCIOCOOJCHMI; Yydyeaa NOTUIl U 3BEpei
pa3HBIX BWJIOB; TepOapuu pacTeHHMM OJM3KHX BHJIOB, 0OpPa30BaBIIUXCS
Pa3IMYHBIMHU CIIOCO0AMU.

JlabopaTopHble H MPAKTHYECKHE PAOOTHI

1. JabopatopHaspaboTa «BbBIEHHE H3MEHYMBOCTH YV 0CO0€EH
OJHOTO BHA».

2. JJabopaTopHaspaboTta «lIpucnocoOJeHHsI OpPraHu3MOB M HUX
OTHOCHUTEJIbHAS 1IEICCO00Pa3ZHOCTDY.

3. Jlabopartopuas pabora «CpaBHeHHE BHIOB II0 MOP(OIOTHUECKOMY
KPUTEPUION.
MaKpo3Bo.II0IHS M €€ pe3yJIbTaThl

MeToabl H3YUYEHHT MAKPO3BOIIOINH. I1aIe0HTOIOIrMYECKHE METOIBI M3YUEHUS
sposronnu. Ilepexomubie GOpMBI M (DIIIOT€HETHUECKHIE PSLIBI OPraHU3MOB.

buoreorpadguyeckue MeToAbl M3yueHMs HBoJronMHd. CpaBHeHHE (DIOPEI
n (ayHel MaTEPHUKOB M OCTPOBOB. buoreorpaduueckne obmactd 3emnu. Buani-
SHIEMUKHU M PEIUKTEL.

OMOpPHOJIOTHYECKHE U CPABHUTEILHO-MOPGOJIOrHUYECKUE METOALI M3YUEHHUS
SBOJIONMHU. |'eHeTHYeCcKrMe MEXaHU3Mbl SBOJIOIMU OHTOI€HE3a W IOSBICHMS
DBOJIOIMOHHLIX  HOBIIECTB. | OMOJIOTMYHBIE M aHAJOTMYHBIE  OpraHbL.
PynuMmeHTapHBle  Opradbl M aTaBU3MBL.  MoOJIEKYISIDHO-T€HETHUECKHE,
OMOXMMHYECKME M MaTeMaTHYeCKHME  METOJALI  M3YYEHHS  DBOIIOIIMH.
I'omonoruynbple redbl. CoBpeMEHHBIE METOIbI NOCTPOEHMS (DHIOT€HETHYECKHUX
IEPEBHEB.

XpOMOCOMHBIE MYTALIMHU M DBOJIIOLIMS TEHOMOB.

OO0mume 3aKOHOMEPHOCTU (IpaBUJIA) DBONIONUH. [Ipunyun cmenvl hyuxyuil.
HeoOpaTtuMocTs 3BomoNMK. AnantuBHag paguanusg. HepaBHOMEPHOCTh TEMIIOB
SBOIIOIHH.

JleMOHCTpaIUH

IToptpetnl: K. M. bap, A. O. KoBaneckuii, ®. Mroep, 3. I'ekkensb.

Tabnuupl ¥ cxeMbl: «DPUIOreHETHYECKUI PSII JIOMIAANY, «APXEO-IITEPUKCY,
«3Bepo3yOble  samepbl»,  «Creronedans»,  «Puamoburery,  «CeMeHHBIE
MaropoTHUKKNY, «buoreorpaduueckue 30HBI 3emiuany, «Jpeid KOHTHHEHTOBY,
«PenukTely, «HayanbHblE CTaguM SMOPHOHAILHOIO PAa3BUTHS I103BOHOYHBIX




KHUBOTHBIX), «I"OMOJIOTHYHEIC M aHAJIOTMYHBIE  OpPTaHbI», «PYIUMEHTBI»,
«ATaBU3MBL», «XPOMOCOMHBIE Ha6ODBI JeloBeka W ImMMHaH3e», «l J1aBHBIC
HalrpaBJICHUA 3BOJIIOIIMH), <<O6H_II/IG 3aKOHOMEPHOCTH 3BOJOLHHN.

O6ODVI[OBaHI/IeZ KOJUUICKIINH, rep6ap1/n/1, MVYIIAXKH ~ HCKONAEMbIX OCTAaTKOB
OpPraHmu3MoOB.; MVYJISXKHW ITOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYIMMCHTAPHBIX OPTraHOB
M aTaBHU3MOB, KOJUICKIIMHY HACCKOMBIX.

Tema 2. Bo3uukHo

BCHUEC H PA3BUTHUC )KU3HH HA 3emire

Bo3HukHOBeHUe U pa3BUTHE KU3HH Ha 3emJie

JloHay4dHBIE TIPECTAaBJICHUs O 3apOXkAECHUU XKuU3HU. HaydHble
THIIOTE3bl BO3HMKHOBEHUS JKM3HM Ha 3emiie: a0HoreHes W
naHcrnepMusa. XUMHYecKas 3BOJOLUSA. AOHOIeHHBIH CHHTE3
OpPraHUYECKUX BELIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
IIOATBEPXKICHUE XUMHMUYECKON »HBoionyu. HauanbHble dTansl
ouonornueckoii sBomonun. [ unoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKIETKU. IlepBbie
KJIETKHU U UX 3Boonusa. POopMUpPOBAHNE OCHOBHBIX I'PYIII KUBBIX
OpPraHHU3MOB.

PazButue xu3um Ha 3emie mo spaMm W mnepuogaM. Karapxeit.
Apxeiickas ¥ npoteposoiickas apbl. llaneozoiickas spa n eé
MIEPUOIBIL: KeMOpHiickui, OpPJIOBUKCKHH, CUIIypUICKUH,
JNE€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3so30iicKkas 3pa 1 €€ epruoabl: TPUACOBBIH, FOPCKH1, METTOBOM.

KaiiHo30iicKas 3pa 1 €€ NepUOAbI: AJIEOT€HOBBIN, HEOTCHOBBIH,
AHTPOIIOT€HOBBI.

XapakTepucTUKa KiIuMMara W TEOJOTMYECKHX IIPOLECCOB.
OCHOBHBIE 3Tallbl 3BOJIOIUN PACTUTEIBHOTO U KUBOTHOI'O MHpA.
Apomopdo3sl y pacTeHUH M KHUBOTHBIX. [losBneHue, pacuser u
BBIMUpaHUE TPYI )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCKOro MHpa Kak OTPaKEHHUE 3SBOJIIOLMH.
OcCHOBHBIE CHCTEMATHYECKHE IPYIIIbI OPraHU3MOB.

OBonironusl 4enoBeka. AHTpONOJIOrMs Kak Hayka. Pa3Butue
MPEJCTABICHUN O MTPOUCXOKICHUHN YeJIOBeKa. MeToIbl U3y4eHUS
anTponioreHe3a. CXOACTBAa M pa3ivyus YEJIOBEKA U KMBOTHBIX.

IIpoucXo:KIeHHe M PA3BUTHE JKU3HU Ha 3emJjie

Hayynple THIOTE3Bl  OPOMCXOKICHHSA OKM3HM Ha  3emie. AOHoresnes
i naHcuepmus.  JloHaydyHble  OpEACTaBICHHS O  3apOKACHHU  KH3HH
(kpeanoHusM). ['mmoTe3a IOCTOSHHOIO CcaMO3apOXKACHMS OKHM3HH M eé
onpoBepskeHre  ombiTaMu  D.  Pegu, JI. Coamranmnanu, JI.  Tlacrepa.
[IpoucxokaAeHHE YKU3HA K aCTPOOMOIOI .

OCHOBHBIE JTaIbI HEOPTaHNISCKOU SBOJIIOIHH. IInaneTapHas
(reo-moruueckas) SBOIMIOLMS. XHUMHUYECKAs DBOMIOLMA. AOUOIEHHBIA CHUHTE3
opraupyeckux Bemiects n3 Heopranmdyeckux. Omeir C. Mumtepa u I'. Opn.
OOpasoBaHre  IMOJUMEPOB M3 MOHoOMepoB.  KoanepsarHasg  T'MIOTE3a
A. WM. Onapuna, runore3a nepBuuHoro Oyiapona JIk. XojaeiiHa, reHeTHYecKas
runoreza  I'. Mémmepa. Pubosumel  (T. Yek) wurumoreza «mvupa PHK»
V. I'unbepta. PopmupoBanne MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Hcrtopusa 3emun 1 MeTonBI €€ n3yueHus. MckommaeMple OpraHnYecKie OCTaTKH.
['eoxpononorus u e€ mMerojpl. OTHOCHUTEILHAS M a0COJIOTHAS I'eOXPOHOJIOTHSL.
I"'eoxpoHonornyeckas mKaiaa: 30HEL, Spbl, IEPUOILI, SITOXH.

HaganpHble sTamnsl opranndeckoi sBoaronin. IlosgBiieHne 1 3BOTIOIMIS IIEPBBIX
KIETOK. OBOJIOINS MeTabonn3Ma. BO3HMKHOBEHHE HEPBBIX  3KOCHCTEM.
CoBpeMeHHbIE  MHUKPOOHBIE OHMOINIEHKM KakK aHaJor IIEPBBIX Ha 3eMie
coo06i1recTB. CTpoMaToauTEl. IIpoKapruoThL M DYKaPHOTEL.

IIpoucxoxaeHue dYKapuoT (CUMOMOIreHE3). DBOJIOIHMOHHOE MPOUCXOXKICHUE
BUpYycoB. IIponcxokaeHHE MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HMKHOBEHME
OCHOBHBIX I'DYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIONMAM BBICIIMX pacTeHHi. OcCHOBHBIE apoMOpP( O35l
pactennd. Brpixon pacrenmii Ha cymy. IlosgBiieHHe CHOPOBBIX PAacTEHHH U
3aBoeBaHve MMH _cymn. CeMeHHbIE pacTeHHs. IIponcXoskIeHHUE ITBETKOBBIX




CucremaTiueckoe MmojaoKeHne YeloBeKa.

JBuxymue cunsl (akTopsl) anTpornoreHesa. Hacneacrsennas
W3MEHUYUBOCTh W €CTECTBEHHBIM 0TOOp. OOmIecTBeHHBI 00pa3
KU3HU, U3TOTOBJIEHUE OPYIUil Tpyia, MBIIIIEHUE, PEYb.

OcHOBHBIE ~ CTagud M  BETBH  OBOJIOLUHM  YEJIOBEKa:
aBCTpAJIONUTEKU, YenmoBek yMmenbid, YenoBek MNpAMOXOIAIINM,
Yenosek HeanuepranbCkuii, YenoBexk pasymubii. Haxonku
UCKOMAeMbIX  OCTAaTKOB, BpeMs  CYIIECTBOBAaHHs, 00JIaCTh
pacmpocTpaHeHus, OO0BEM TOJOBHOTO MO3ra, 00pa3 KHU3HH,
OpyIusl.

Yenoseueckue pachl. OCHOBHBIEC OOJIBIIINE PACKL: €BPONECOUTHASL
(eBpasuiickas), HErpO-aBCTPAIOU THAS (3xBaToOpHaNbHAs),
MOHT'OJIOU/THAS (a3narcko-aMepUKaHCKas). Yeprsl
MPUCIIOCOOJICHHOCTH TMPEJCTaBUTENEH 4YeloBeUYeCKUX pac K
YCIIOBHSIM ~ CYIIECTBOBaHWsA. EJMHCTBO UelOBEYECKHWX  pac.
Kputnka pacusma.

Jdemoncrpanum:

Ilopmpemuwr. ®@. Penan, JI. Ilactep, A. W. Onapun, C. Munep,
I'. FOpu, Y. /lapBuH.

Tabnuysr u cxemvl: «Bo3HukHOBeHHE COJIHEYHON CHUCTEMBI»,
«Pa3BuTHEe OpraHu4eckoro Mupay, «PacTuTenbHas KieTKay,
«KuBoTHas KJIETKA, «IIpokapuornueckas KJIETKa»,
«CoBpeMeHHasi cUCTeMa OpraHM4Yeckoro Mupa», «CpaBHEHHE
AHATOMHYECKHX YepT CTPOCHUS YeJOBEKa M UYEIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJIEOHTOJIOTHYECKUX HAXOA0K
IIPEAKOB COBPEMEHHOIO YENOBEKa», «JlpeBHeHmme Joan»,
«/lpeBHue moany, «IlepBbie cOBpeMeHHBIE TNy, «UenoBeueckue
pacbi».

Obopyodosanue: mynsixu «l[IpoucxoxaeHne yenoBeka» (OIOCTHI
aBCTpAJIONINTEKa, MUTEKAHTPOIA, HeaHIePTaJblla, KPOMaHBOHIIA),
CIIENIKM WM HM300paKeHHs KaMEHHBIX OpYyIuil NepBOOBITHOTO
yeJioBeKa (KaMHU-UYOMIIEphl, pyousa, ckpediia); FreoXpOHOIOrH4ecKast
TabnHa; KoswieKiys «DopMbl COXPaHHOCTH UCKOMAEMBIX JKUBOTHBIX

pacTEHUH.
OCHOBHBIE 3Talbl 3BOJIOIMHU KUBOTHOro Mupa. OcHoBHBIE apoMopdO3bl

JKUBOTHBIX. Benyckasa dayaa. KeMOpuiicknil B3pEIB — MOSIBICHUE COBPEMEHHBIX
TUIOB. IlepBhle XOpIOBEIC KMBOTHEIC. JKM3HEL B BOJIE. DBOIIOIHS IT03BOHOYHBIX.
[Ipoucxoxaeure amMpuoOnii ¥ pentmanii. IIpoHMCXO0KIEHHE MIIEKOIMTAIOIINX
u orun.  Ipunnmn  kaodesoro apomopdosa.  OcBoeHne 0ecno3BOHOYHBIMU
M I03BOHOYHBIMU JKUBOTHBIMHU CYIIIH.

PasButHe km3HM Ha 3emMjie IO dpaM M IIEpUOJIaM: apxeu, IMpOTEPO30H,
MAJICO30M,  ME3030#,  KaiHo30M.  OOmas  XxapakKTSpUCTHKA  KJIMMaTa
M T€OJIOTHYECKHUX IporeccoB. IlosgBiieHne U paclBET XapaKTSPHBIX OPraHM3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIMSHKC HA Ia30BBIA COCTAaB aTMOCHEPEL.

MaccoBbl€ BBIMHPAHUSL — DKOJIOTHYECKHE KPHU3HUCHI MPONHLIOro. IIpuuuHbI
M CJIEICTBUSI MACCOBBIX BhIMHpaHuii. CoOBpeMEHHBIN DKOJIOTHUYECKUI KPU3UC, ET0
ocobennoctH. [IpodiemMa coxpaHeHns 6Mopa3HooOpasus Ha 3eMIIe.

CoBpeMeHHast CHCTEMA OpraHUYecKoro Mmupa. IIpHHIMOE KiIacCU(pUKAIINU
opragn3MoB. OCHOBHBIEC CHCTEMAaTHYECKHE I'PYIIIBI OPraHU3MOB.

JleMOHCTpauHU

Iloprpernl: ®@. Pemu, JI. Crnamurannanm, JI. ITactep, M. M. Meunnkos, A. 1.
Onapud, JIK. Xongein, I Ménnep, C. Munep,
I. IOpu.

Tabmuiel U cxeMbl:  «Cxema omblta  P.  Pemm», «Cxema  ombITa

JI. ITacTepa mo M3Y4ESHHUIO caMO3apOKACHHUS sKU3HIY, «Cxema onbita C. Mujiepa,
I". FOpuy, «DTansl HEOpraHUYeCcKON 3BOIIOIHN Y, «I €0XPOHOJOrHYecKas IIKaIa,
«HavayipHEIe 3Talbl OPraHMYECKO dBOJIIONNHY, «CxeMa 00pa3oBaHUs YYKApUOT
nyréM cuMmouorenesay, «CucreMa JKMBOW NpUPOABI», «CTpOoeHHE BHpPYCAY,
«Apomopdo3nl pacrenuiiy, «PUHHOPUTLD), «OTHOKIETOYHBIE BOJIOPOCIN),
«MHOTOKJIETOUYHEIE BOJOpocany, «Mxuy, «llanmoporHukny, «l ooceMeHHBIE
pacteHus», «Opranbl LBETKOBBIX pacTeHHi», «Cxema pa3-BUTHS KHBOTHOTO
MHpay, «ApoMopdo3bl KHUBOTHBEIX», «IIpocreiiiney, «KHIIEUYHOMOIOCTHEIEY,
«I1mockue JEePBHY, «YIICHHCTOHOTHEY, «PEIOBIY, «3eMHOBOJIHBIEY,
«IIpecMbikarommecs», «lItunely, «Miaekonurtarommey, «Pa3BUTHE KH3HH
B apXCMCKOU 3pey, «Pa3sBUTHE JKHU3HH B IPOTEPO30MCKON dpey, «Pa3BUTHE KHU3HHU
B NAJICO30MCKOM 3pe», «Pa3BUTHE KM3HU B ME€3030MCKOM 3pey, «Pa3BUTHE KU3HHU




Y PAaCTEHHIN.
JlaGopaTopHble U IPaKTUYeCKUE PA0OTHI:

Ilpaxmuueckass paboma Ne 1. «/3ydeHue MCKOMAEMbIX

OCTaTKOB PACTEHUH U KUBOTHBIX B KOJUIEKIIUAX).
Okekypeua  «OBOIIOLUS OPraHUYECKOro MHUpa
(B ecTeCTBEHHO-HayUHbII WU KpaeBeIUECKUN My3€ei).

Ha 3emiiey»

B KaltHO30MCKO# 3pen, «CoBpeMeHHAasl CHCTEMa OPraHNnIeCcKOT0 MUPay).

O6opynoBanue: repOapvi  pacTEHMH  pasJWYHBIX  OTAEIOB; KOJUIEKIUU
HACEKOMBIX; BJa)KHBIC  IIpENapaTrhl  SKUBOTHBIX, PAaKOBHUHBLI  MOJIJIFOCKOB;
KOJJICKIIMU _WIJIOKOKHMX; CKEJISTHl ITO3BOHOYHBIX JKMBOTHBIX; 4Yydea IITHII
M 3Bepei; KOJUICKIIMH OKAMCHEJIOCTCH, ITOJS3HEIX HMCKOIMACMBIX; MYILSIKH
OpPraHNYECKHUX OCTATKOB OPTaHM3MOB.

JlabopaTopHbIE€ M MIPAKTHYECKHE PA0OTHI

l.BupryanbrHas nabopaTtopHasg pabota «MoaeaupoBaHue
onbITOB Mumiepa—IOpy MO0 HM3Y4YEeHHIO aOMOT€HHOIO0 CHHTE3a OPraHMYECKHX
COE€IMHEHUI B IIEPBUYHON aTMocdepey.

2J]abopaTtopHas paboTa «/3yuyeHne U OmMCaHUE HCKOMAEMBIX
OCTAaTKOB APEBHHUX OPraHH3MOBY.

dIIpakTuueckas pabora «/3yyeHne 0COOESHHOCTEH CTPOSHHS
pACcTECHHH Pa3HBIX OTACIIOB)Y).

4 IlpakTuuyeckasa paboTa «M3yuyeHne 0ocOOEHHOCTEN CTPOEHUS
MMO3BOHOYHBIX KUBOTHBIX.
IIpoucXoKIeHHE YeJ0BeKa — aHTPONOreHes

Pazesnpl ¥ 3a0a4K aHTPONOJOTMH. MeTo bl aHTPOIOJIOTHH.

CraHoBJIICHHE TIPEACTABICHUM O IIPOMCXOKJIECHUHM YelI0oBeKa. PeJIMIMO3HBIE
B0o33peHKs. COBpeMEHHBIE HAVUHEIC TCOPHH.

CX0JICTBO YeJIOBEKA C JKMBOTHBIMU. CHCTEMaTHYSCKOE ITOJIOKEHHE YEIOBEKA.
CBUICTEIIECTBA  CXOJCTBA  YEJIOBEKA  C  JKMBOTHBEIMH:  CPaBHUTEIBHO-
MOp@OIOTHYECKHE, OMOPHOIOTHYECKHE, (hU3H0I0r0-OMOXUMHUYECKHE,
noseaenueckue.  Otnuyus  4eJloBEKa  OT  KMBOTHBEIX.  IIpsAMOXo)KIeHUE
M _KOMIIJIEKC CBSA3aHHBIX ¢ HUM IIPM3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOH
CUTHAJILHON CHUCTEMEL.

JIBmkynme cuisl (dhakTopsl) aHTPOIIOreHe3a: OMOJIOTHYECKHE, COIMAIbHEIE.
CooTHOIICHNE OMOTOTHYECKUX M CONMAILHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIC CTQJIMU _aHTPONOreHe3a. PaHHUE 4YenoBEKOOOpa3HbIE 00C3bsIHBI
(IpOKOHCYIILI) M paHHUE MOHTHUIBI — OOIIKE IPEIKH YET0BEKOOOPA3HBIX 00€3bsH
H_IOACH. ABCTPaJONMTEKH — JIBYHOTME NpPEIKH Jrojei. YegoBeK yMEIBIN,
TIEpBBIE M3TOTOBJICHUS OpYIHH Tpyaa. YelloBeK IIPSIMOXOJISIINHA U TTEPBBINA BEIXO
moneit 3a mpenensl Adpuxu. YenoBek reienb0eprckuii — oOmuid mperok




HEaHJICPTAILCKOTO YCIOBCKA M YeJ0BEKa pa3yMHOro. YenoBek HeaHACPTAIbCKHIA
KaK BHMJ JIOACH XOJIOJHOTO KianMara. YenoBek pa3yMHBIM COBPEMECHHOI'O THIIA,
IEHHUCOBCKUN YEJIOBEK, OCBOECHHE KOHTHMHEHTOB 3a mpemeilaMu A QpHKH.
[laneoreHeTnka M NaJICOTSHOMHUKA.

DBOJIIOLMS COBPEMEHHOI'O 4ejIoBeKa. ECTecTBEHHEINH O0TOOp B HONYIISIUIX
yeJoBeka. MyTalMOHHBIA IIpoliece U moaumopdusM. ITonyiasinuoHHEIE BOJHEI,
npeid reHos, Murpanus U «3b(OEKT OCHOBATEII» B IMOMYIALUIX COBPEMEHHOIO
YyeJI0BEKaA.

Yemoseueckue packl. IlomsgTtue o pace. bonblme packl: €BpOICOHIHAS
(eBpasuiickas), aBCTpaJo-HErpouaHas  (9KBaTOpHAJbHAsA),  MOHIOJOMIHAS
(asmarcko-aMepuKaHckas). BpeMs M IyTH paccelIcHHs YelIOBEKa I10 INIAHETE.
EnuHcTBO  denmoBedeckmx pac. HaydHasg HECOCTOATEIBHOCTh  pacH3Ma.
[IpucrocoOJCHHOCTh YeJ0OBEKa K Ppa3HBIM _YCIOBHMSAM OKDPYXKAIOWICH Cpeibl.
Baugnue reorpaduuyeckod  cpenbl M apeiida  TreHoB  Ha  MOPGOJIOTHIO
1 (PU3HOJIOTHIO YeTOBEKa.

MeXaUCIUILUIMHAPHBIE METO/IBI B (buznyeckoi (6MOJIOrHYECKOI)
AHTPOHOJIOTHH.  OBOJIOIMOHHAS  AHTPOIOJOTHS W MAJICOaHTPOIIOJIOTHS
YyeJIOBEUECKUX IMONYJISAIHWNA. bruoconuanbHple MCCIeJOBAHNS TPUPOILI YEJIOBEKA.
HccnenoBanye KOBOIOMUY OMOJOrHYECKOI0 M COIMAILHOIO B YEJIOBEKE.

JleMOHCTpaIIuu

IToptpersl: Y. Jdapsun, JI. JIuku, 4. A. Porunckuii, M. M. I'epacumos.

Tabmuibl ¥ cXeMbl: «MeTOoabl aHTPOIOJOTHNY, «['0JJIOBHOM MO3I YEIOBEKAY,
«YenoBekooOpa3Hble 00e3bIHb), «CKENET YeNOoBEKa M CKEJET IIMMIAH3EY,
«PyIMMeHTBI U aTaBU3MBbDY, «JIBIKyIITHE CUJIBI AHTPOIIOTeHE3a,
«OBOJIIOIIMOHHOE APEBO YEIOBEKA», «ABCTpANONHUTEKY, «YeJIOBEK YMEJbINY,
«YHenmoBek  MOpsAMOXOASNIUM», «JIeHHCOBCKMM yenoBek» «HeaHaepTaablbly,
«KpomanpoHIEI», «IIpeakn demoBekay, «ITalbl 3BOJIOIUHA YeJoBeKay, «Packl
YEJIOBEKA.

O6opynoBaHue: MYISDKM  OKAMEHEJOCTEH, IPEIMETOB  MaTEpUAILHON
KYJILTYPBl  NPEAKOB  4eJIOBeKa; penpoaykuuu  (pororpadmu)  KapTHH
¢ MHU(OJOTHYECKUMHA U OHMOJEHCKUMHU CIOKETAMM IIPOUCXOKIEHUS YEITOBEKA;
(doTorpaduy HAaXOJIOK MCKONAEMBIX OCTATKOB YEJOBEKA; CKEJIET UYEJIOBEKA;
MOJEIb Yepena YeaoBeKa M yepena IMIMMITaH3e; MOJIEIb KHCTH YEI0BEKAa M KUCTH




LIMMITIaH3€; MOJIEJIU TOpCca IPEJKOB YEIOBEKa.
JlabopaTopHble M IPAKTHYECKHE PAOOTHI
1. JabopaTtopHasgapabotra «M3ydeHue
CKEJIeTa Y€JIOBEKA, CBA3AHHBIX C IPSIMOXO0KICHUCM).
2. IlpakTtuueckaspabora «M3yueHre SKOJOTMYECKHX aganTalldid
YEIIOBEKAY.

0co0eHHOCTEH CTpOCHUA

Tema 3. Opranu3mbl 1 OKPY Kalolas cpeaa

Opranu3Mbl H OKpY:KaloIIasi cpeaa

DKojorusi Kak Hayka. 3ajadd M paszieibl SKOJOrMHU. MeToibl
9KOJIOTMUECKUX MCCIIEI0BaHUN. DKOJIOIMYECKOE MHUPOBO33PEHUE
COBPEMEHHOT0 YEJIOBEKA.

Cpenpl oOMTaHUSI OPraHU3MOB: BOJHAsI, HA3€MHO-BO3IYIIHAS,
MMOYBEHHAs, BHYTPHOPTraHU3MEHHAs.

Oxonorndeckue (axropel. Kiaccudukanus 3KOIOTHYECKUX
dakTopoB: abuoTHueckue, OWOTHYECKHE | aAHTPONOTEHHBIE.
JlelicTBUE SKOJIOTUIECKUX (PAKTOPOB Ha OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TeMIlepaTypa, BIIaKHOCTD.
®dortonepuonausm. [lpucrnocobneHus OpraHU3MOB K JICUCTBHUIO
abnoTtnyeckux GpakTopoB. bruojornueckue puTMsl.

buotnueckue ¢daktopsl. Buabsl OMOTHYECKUX B3aMMOICHCTBHI:
KOHKYpPEHILIUs, XUIIHUYECTBO, CUMOMO3 U ero  (Gopmsl.
[Tapasutu3M,  Koomepauus,  MYyTyajJu3M,  KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCATU3M, HEUTpaIu3M.
3HaueHue OMOTHYECKUX B3aUMOJIECHCTBUN Ui CYIIECTBOBAaHUS
OpPTraHU3MOB B ITPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTHKU mnonyiasaiuuu. (OcHOBHbBIE
MOKAa3aTeIH MOMYJSALUN: YUCIEHHOCTb, INIOTHOCTh, POXKIa€MOCTb,

CMEPTHOCTb, MPUPOCT, Murpanus. J(MHaMHKa YHUCIEHHOCTH
MOMYJISIUY U €€ PEryJIsiusl.
JdeMoHcTpauuu:

Iopmpempsi: A. T'ymGonbar, K. @. Pynwe, 3. I'ekkens.
Tabauywvl u cxemwr: xapta «l[Ipupogasie 30061 3eminy, «Cpes

IKO0JIOTHT — HaYKa 0 B3aMMOOTHOIIEHHUAX
M HAJOPraHM3MEHHbIX CHCTEM C OKPY:KaIoIe cpenoi

3apokaeHue M pa3BUTHE dKojaoruu B Tpyaax A. I'yvmOoapara, K. @. Pyibe,
H. A. CeBepuioBa, O. I'ekkens, A. Teucim, B. H. Cykauépa. Pasaennl u 3ajgaun
5K0JI0ruH. CBSI3b DKOJIOTHM ¢ JIPYTHUMHU HaYKaMHU.

Mertoanl skonorun. IloseBble HaOMOAeHHUsI. DKCOEPUMEHTHI B DKOJIOTHM:
OPUPOJHBIE M J1abopaTopHble. MoJaeaupoBaHHE B OKOJOTMH. MOHHMTOPHUHT
OKPY’KAIOLIEH cpebl: JIOKATbHEIN, PETHOHAIBHBIN U IT100aIbLHEIH.

3HaYeHME  OSKOJOTMYSCKHMX  3HAHMW  JUIL  YEJIOBEKA.  DKOJIOTMYECKOE
MMPOBO33PEHHE KAK OCHOBA CBI3€H YeJIOBEUSCTBA ¢ IPHUPOJIoH. PopMHUpOBaHHE
SKOJIOTHYECKON KYIABTYPHI ¥ SKOJOTHYSCKON IPaMOTHOCTH HACEJICHHSI.

JleMOHCTpaIMK

Iloptpernl: A. I'ymOompar, K. ®. Pympe, H. A. CesepiioB, O. I'ekkeb,
A. Tencmm, B. H. Cykaués.

Tabnuiupl 1 cxeMbl: «Pa3iensl dKodoruny, «MeToabl dKoJorumy, «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH Cpeanly.

JlabopaTopHbIe M MPAKTHYECKHE PAOOTHI
JJabopaTtopHasg paboTa «M3ydeHne METOIOB DKOJOTHUYECKHX
HCCIICIOBAHMI.

Opranu3Mbl ¥ cpeia oouTanus
Oxkojsiornueckre (hakTopbl M 3aKOHOMEPHOCTH MX aekcTBus. Kiaccubukaims

OpraHm3mMoB

HKOJOTHUYECKNX (DAKTOPOB: aOMOTHYECKHE, OMOTHUYECKHE, AaHTPOIOTEHHEIE.
OO01me 3aKOHOMEDPHOCTH  JeHCTBUS AKoJiormyeckuX dakropos. [Ipasuio
muanmyMma (K. Hmpenrens, [O. JInbux). ToxepaHTHOCTh. DBPUOHMOHTHBIE

U CTEHOOMOHTHBIE OPraHU3MBL.
Aolunotnueckne (hakTOpHIL.

Ceer Kak »skolornyeckuii  daxrop. JleWcTBue




oOutaHus opranuzmoB», «®Doronepuoausmy, «llomynsumny,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTHU MOMYJSIUK UH(Y30pUu-
Typenbkny, «[IuieBbie memnmy.

JlaGopaTopHble U IPaKTHYeCKUE PA0OTHI:

Jlabopamopuass ~ paboma  Ne 3.  «Mopdonornueckue
O0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOUTAHHUS.

Jlabopamopnas paboma Ne 4. «BnusHHE cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJICYCay.

Ipaxmuueckas paboma Ne 2. «I1onc4€r MIOTHOCTH HOMYISALUN
Pa3HBIX BUJOB PACTCHUID.

pPa3HBIX YYACTKOB COJIHEUHOI'O CIIEKTPa Ha OPraHU3MBbl. JKOJOTMYECKHUE T'PYHIIBI
pACTCHUM M KMBOTHBIX IO OTHONICHUIO K cBeTy. CHTHalbHasg pPOJIb CBETA.
DOoTONIEPUOIN3M.

Temneparypa Kak SKoJOrMYecKui daktop. JIeHCcTBHE TeMIepaTrypbl Ha
opraiusMbl. TIoHKMIOTEPMHBIE M TOMOHMOTEPMHBIE OPraHM3MBL. JBPUTECPMHBIE
I CTCHOTEPMHBIE OPTaHU3MEL.

BnaxxnocTs Kak _ sKkosiormdeckuii  dakrop. IlpucmocoOieHnss pacTeHHH
K IIOJIepKaHUI0 BOAHOro Oananca. Kimaccudukamus pacTEHHH O OTHOIIECHMIO
K Boje. IIpucnoco0iieHust JKUBOTHBIX K MU3MEHEHUIO BOJHOIO PEKHUMA.

Cpenpl  00MTAaHHSA OPraHM3MOB: BOAHAsS, HA3eMHO-BO3AVIIHASA, NOYBEHHAs,
rIyOMHHASL  IOJANOYBEHHASA, BHYTpHOPraHW3MeHHasl.  PU3HMKO-XMMHYECKHE
OCOOEHHOCTH _cpel 0o0MTaHHg oOpraHu3MoB. IIpucnocoOiieHus opraHu3MOB
K JKM3HH B Pa3HbIX Cpelax.

buonornyeckue puTMbl.  BHemnue ¥ BHYTpeHHHE  pUTMBL.  CyTOYHEIC
U TOJMYHBIE pPUTMBL. 1IpHCII0CO0JIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIOBHUM YKU3HM.

JKusuennsie dhopmel opradu3Mos. Tlonstue o sxusHenHoi dopme. JKnszneHnoie
(OpMBI pAaCTEHHI: NEPEBbs, KYCTAPDHHMKH, KYCTAPHUYKH, MHOI'OJIETHHUE TPAaBBL,
onHosieTHHE TpaBbl. JKuzHennnle hOpMBI JKUBOTHBIX: THAPOOUOHTEL, TEOOUOHTEL,
a3po0OroHTBEI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

bruornueckue daxropsl. Buabl OMOTHYECKUX B3aMMOJIEHCTBUN: KOHKYPEHIIHSL,
XUIIHUYECTBO, CUMONO03 M _ero ¢opMbl. IlapasuTusM, Koomepauus, MyTYaAJIHU3M,
KOMMEHCAJIN3M (KBapTHUPaAHTCTBO, HaxJeOHUYECTBO). Herpoduyeckue
B3aMMOJEHCTBUA _ (TOHMYECKHE, (dopHueckue, dadpuueckue). 3HadeHHUE
OMOTHUYECKUX B3aMMOJIEHCTBUH JJId CYIIECTBOBAaHHUS OPraHM3MOB B Cpele
oburanus. IIpUHINI KOHKYPEHTHOI'O NCKJIFOYEHMSL.

JleMOHCTpaIUH

Tabaunbl M CXeMbL:  «ODKOJOTMYeCKHe  (QakTopbl», «CBETOBOH  CIEKTPY,
«IKOIOTHYECKHE TPYIIIILI JKHBOTHBIX ITI0 OTHOIIIEHHUIO K CBETYY, «TennoKpOBHBIE
JKUBOTHBIE», «XOJOJHOKPOBHEIE >KMBOTHBIEY, «PH3MOIOTHYESCKHE aIalTallii
JKMBOTHBIX», «Cpeabl 0OHTaHHA OPraHU3MOBY», «BHOJIOTMYECKHE DPHUTMBLY,
«Kusnennole  dopmbl  pacTeHuin, <« OKusHennble  (OPMBI  KUBOTHBIXY,
«IKOCHCTEMA IIMPOKOJUCTBEHHOIO JIecay, «IKOCHCTEMA XBOMHOTO Jecay,




«llenyu  muTaHugy,  «XHIIHAYECTBOY,  «llapasutusm», «KoHKYpeHIUIY,
«Cum0O103», «KOMMEHCATH3M.

O6opynoBanue: repbapuu  pacTEHM M )KUBOTHBIX,  IIPUCIIOCOOIEHHBIX
K _BIMSHHIO DPa3IMYHBIX DKOJOIMYECKHMX (haKTOpPOB; IrepOapuy CBETOJIOOUBEIX,
TEHENIOOMBBIX U TEHCBBIHOCIUBBIX PACTCHMM; CBETOJIIOOMBEIC, TCHEIIOOMBEIC
M TEHEBBLIHOCJIMBBLIE  KOMHATHBIE  pacTeHus; repOapvud WM KOJUIEKLIMHU
TEMIOIIOOUBBIX, 3MMOCTOMKHMX, MOPO30YCTOMYMBEIX PACTEHMIl; Yydella IITHII
HA_3Bepei; repOapuu pacTeHWH, OTHOCIIIMXCA K THIpo@HUTaM, KcepoduTam,
Me30UTaM; KOMHATHBIE PACTEHMs] MAaHHBIX TPVIII, KOIEKIHH KUBOTHEIX,
OOMTAIOIIMX B PAa3HBIX Cpeaax; repOapuy M KOIEKIMHA PACTEHUN M JKMBOTHBIX,
001aJaFOINX YepTaMHU IIPUCIIOCOOICHHOCTH K CE-30HHLIM M3MCHCHUSIM YCIOBHI
JKM3HH; repOapuu M KOJUIEKIIMU PACTEHMI M JKMBOTHBIX Pa3JUYHBIX JKM3HEHHBIX
(hOopM; KOJIEKIMM JKMBOTHBIX, VYACTBYIOIINX B PAa3IMYHBLIX OMOTHYECKHX
B3aHMOJIENCTBHIX.

JlabopaTopHbIe M MPAKTHYECKHE PADOTHI

1. labopaTtopHasgspaboTa «BbBIIBICHHE NPUCIOCOOICHUI OpraHu3MOB
K BIUSHHAIO CBETAY.

2. JJlabopaTopHasgspaboTa «BuisgBIeHHE NPUCIOCOOIEHUI OpPraHU3MOB
K BIMSHHAIO TEMIIEPATYPLIY.
3. JJabopaTtopHasd paboTa «AHATOMUYCCKHUE OCOOCHHOCTH PACTCHUM
M3 Pa3HbBIX MECT OOUTAHHUS.
9K0J10rMsl BUJIOB ¥ IONYJISILMI

OKOJIOTHYECKHE XapaKTEPUCTUKHU monyagiuy. ITomyadiusg kaKk 0Moaoruyeckas
cucteMa. Posib HEOJJTHOPOIHOCTH Cpeabl, PU3HUSCKUX 0aphepOB M 0COOCHHOCTEM
O0MOJOIMM BHAOB B (DOPMHPOBAHMHU IPOCTPAHCTBEHHON CTPYKTYPHI IOMYISIIHHA.
OCHOBHBIE TIOKA3aTENM _MOMYJISAIMHA: YUCACHHOCTh, IIJIOTHOCTh, BO3pacTHas
HM_II0JIOBAst CTPYKTYPA, POXKIAEMOCTb, IIPHUPOCT, TEMII POCTA, CMEPTHOCTD,
MUT DAL

DKojoruueckas CTpykTypa nonyiasnuu. OIleHKa YMCICHHOCTU MHONYJISIUU.
JlnHamMuKa DOOYISIUUA U €€ Peryasnus. bBHOTHYECKMI MOTEHIIMA ITOMYJISIINHN.
MoaenupoBaHie OUHAMUKKA _ nonyiadnuu.  KpuBBIE  pocTa  YMCIASHHOCTH
nonyisnui. KpuBele BEDKHMBAHMS. Peryisiius YUCIEHHOCTH IONVIISIIIAN: POJIb
(hakTOpOB, 3aBUCSIINX M HE 3a-BHCAIIMX OT INIOTHOCTH. DKOJOTHYECKHE




crparerun BuaoB (r- u K-crparerun).

Ilonarue 00 skodoruyeckoil Hume Buaa. MectooOuTanue. MHoOroMmepHas
MoJienb dkonorudeckod Hummm Jk. M. XarumncoHa. Pa3zMepnl 3KOJIOrHYecKou
Hum. IToTeHnuanpHas ¥ peaJln30BaHHAS HUIIHN.

Bun kak cucrema monyiasuumi. Apeannpl BUAOB. BUOBI M MX JKHU3HEHHBIE
CTpaTEeruy. JKOJOTrNYECKIE SKBUBAIICHTHI.

3aKOHOMEPHOCTH _NOBEJACHUS M MHUIpAallMi  SKMBOTHBIX. bHonoruueckue
MHBA3HH 9YKEPOJHBLIX BHJIOB.

JleMOHCTpaIIMU

Iloptper: [Ix. M. XaTuynHCOH.

Tabnuupl ¥ cXEMBI:  «DKOJIOTHYECKHE  XAPAKTEPUCTUKH  ITOMYJISIIANY,
«IIpocTpaHcTBEHHAs  CTPYKTypa  IONYIANUK», «Bo3pacTHblE  IMHpaMHIBI
nonyisanuny, «CKOpOCTb  3acejieHHs]  MOBEPXHOCTH  3eMIIM  pasIMYHBIMU

opragmMaMmny, «MoJienb 3konorudeckonr Humu Jx. M. XarguHcoHay.
Oo6opynoBanue: repOapuu pacCTEHUN; KOJUIEKIIMH JKUBOTHBIX.
JlabopaTopHbIe€ M MPAKTHYECKHE PAOOTHI

JJabopaTtopHaspaboTra «lIpucnocoOiacHHS CEMIH paCTCHUI

K PacceJICHUIOY.

Tema 4. Coo0111ecTBa U IKOJIOTHYECKHE CHCTEMbI

Coo01recTBa M DKOJOTNYECKHUEe CUCTEMBI

CoobmectBo  opranusmMoB —  OuoneHo3.  CTpyKTypsl
OuoIeHo3a: BHIOBas, MPOCTPAHCTBEHHAS, Tpoduueckas
(mumieBast). Buasl-nomunanTel. CBsi3u B OMOIIEHO3E.

DKOJIOTHYECKUE CHCTeMbl  (dKOocuCTeMbl). [loHsTHE 00

sKocucTteMe H OuoreorneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI
HKOCHUCTEMBI: MPOAYLICHTHI, KOHCYMEHTBHI, pEIyLEHTHI.
KpyroBopor BemecTB H TIOTOK OJHEPrHM B OSKOCHCTEME.
Tpoduueckue (nuieBsie) ypoBHU 3KocucTeMbl. [IuieBbie nenu u
cetu. OCHOBHBIE [TOKA3aTENIN SKOCUCTEMBL: OHoMacca, IPOIYKIIHSL.
DKOJIOTUYEeCKHe  MHUpPaMMUIbl:  MPOIYKIHMH,  YUCIECHHOCTH,
6uromaccel. CBOHCTBA HIKOCUCTEM: YCTOWYMBOCTD, CAaMOPETYJISIuS,
passurue. Cykueccus.

JK0JI0THSI CO00IIECTB. JKOJOIHYeCKHE CHCTEMBI

Coo0miecTBa OpraHu3mMoB. bBHOIIGHO3 M €ro CTpYKTypa.
OpraHnu3MaMu B OHOIIEHO3E.

OkocucremMa Kak oTkpbiTag cucrema (A. JIx. Tencan). PyHKIMOHAILHBIE
OJ0KM OpraHM3MOB B DKOCHCTEME: IPOAYLEHTLI, KOHCYMEHTBI, PEAYIIEHTHL
Tpoduueckue ypoBHH. Tpobdwuueckue ILenu M ceTH. AOHOTHYECKHE OJIOKU
skocucteM. IlouBbl M MABL B 3KocucTeMax. KpyroBopoT BEIIECTB M ITOTOK
SHEPIUM B DKOCHCTEME.

OCHOBHBIC TOKA3aTEIIM YKOCUCTEMBI. brioMacca ¥ mpoayKius. DKOJIOTHIECKIE
OMPaMHUIBI YKCET, OMOMACCEHI M DHEPIHH.

JHunamurxa sxocucmem. Kamacmpoguueckue nepecmpouku. Drykmyayuu.
HampaBinennble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKIileccuu. IlepBUYHBIE
1 BTOPUYHBIE CYKIIECCUU 1 UX [IPUYHHEL
AHTpoInoreHHeple BO3AECHCTBHSA Ha cCykueccud. KimMakcHOe co0OIIECTBO.

CBsi3u  MEXIY




[IpupogHble  3KOCHCTEMBI. ODKOCHUCTEMBI 03€p U pEK.
DKocHucTeMa XBOMHOTO WJIM ITUPOKOJIMCTBEHHOTO JIeca.
AHTpPOIIOT€HHBIE 3KOCUCTEMBIL. ATpPO3KOCHCTEMBI.

YpboskocucreMbl. buonornyeckoe M XO3sHCTBEHHOE 3HAUYEHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak (akTop YCTOWYMBOCTU HSKOCHUCTEM.
CoxpaneHue OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3eMIle.

VYuenune B.M. Bepnaackoro o 6mocdepe. I'paHulibl, coctaB u
cTpyktypa Ouocheprl. JKuBoe BemecTBO W €ro (yHKIHH.
OcoOenHoctu  Ouocdepsl Kak  TJI0O0ATBHOM  AKOCHUCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHasl CBsI3b B Orocepe.

KpyroBoporsl  BemiectB ¥ OMOr€OXMMMUYECKHUE  LIUKJIIBI
2JIEMEHTOB  (yriaepoga, a3oTa). 30HaJIbHOCTh  OHOC(hEpHI.
OcHoBHbBIE OMOMBI CYIIIH.

UYenosedecTBo B Onochepe 3eMin. AHTPOIIOTCHHBIE N3MEHEHUS
B Ouocdepe. ['1obdaabHbIC SKOJIOTHUESCKUE TTIPOOIIEMBI.

CocymiecTBoBaHue MpUPOJbl W uernoBedecTBa. CoxpaHeHHE
O6uopazHooOpasusi Kak 0OCHOBa ycTroiunuBocTu Ouocheps. OcHOBA
palMOHAJIBHOIO YIPaBICHUS TNPUPOAHBIMU peEcypcaMu M HX
ucnosib3oBaHue. JlocTrkeHst GMOJIOTUH M OXpaHa IPUPOIbI.

Jdemoncrpanum:

Topmpemur: A. JIx. Tenciy, B. H. Cykaués, B. 1. Bepnanckuid.

Tabnuyvl u cxemor: «l[lumesble nenu», «bHOIIEHO3: COCTaB U
cTpykTypa», «lIpuponnsie cooOmectBay, «llenn nuTaHuN,
«Oxonmoruyeckass nupamuga», «buocdhepa u  dyeroBexy,
«DKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOTIO
neca», «bunoneHos Bomoémay, «ArponeHo3», «lIpumepHsbie
AHTPOIIOT€HHBIE BO3JCUCTBUS Ha NpUPOAY», «BaxHenmme
WCTOYHUKHU 3arpsi3HEHHS BO3/yXa U TPYHTOBBIX BOMI», «[louBa —
BaXKHEiIas cocrapisiomas ouocdepor», «DakTopsl Aerpajanuu
nouB», «llapHukoBeiit 3pdexT», «DaKkTOpbl PaAMOAKTUBHOTO
3arpsi3HeHUsT Omocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnpoctpanenue >xu3HH B Ouocdepe», «O30HOBBIA 3SKpaH

Bbuopa3nooOpa3re M MOJHOTAa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTHU
COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBL. JKOCUCHIEMbL _03€D U PeK. IKOCUCmEeMbl _MOpell
U OKeanos. IKocucmemvl mMyHOp, 1ecos, Cmenell, Nyc-mbitb.

AHTPOIIOIEHHBIC  DKOCHUCTEMEL.  ATPO3KOCHCTEMa. ATpPOIICHO3.
MEXK/1Y aHTPONOT€HHBIMU U IPUPOIHBIMH DKOCHCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIC KOMIIOHEHTHI _ypOoskocucreM. ['opojackas
diopa u dayHa. CuHaHTpoIM3alusg Tropoickoii  ¢dayHbl. buosornueckoe
1 XO3SIMCTBEHHOE 3HAYECHHME arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OpraHHU3MOB
B_dKocucTeMax. Poab  kackaono2o aghgexkma  u  6u006--20uduxamopos
(kaouesvix  61008) 6 ynkyuonuposanuu _sxkocucmem. IlepeHOC SHEPruu
M _BEIIECTB MEXIY CMEXKHBIMH DKOCHCTEMAaMH. Y CTOMYHMBOCTL OPraHMU3MOB,
MONYJISAIMA M DKOCHUCTEM B VCIOBMSX €CTECTBEHHBIX M aHTPOIOIE€HHBIX

BO3JICHCTBHH.

Paznmuuus

Mexaruzmwi 6030€elcmeus 3CZZD}13H€HML7 PA3HbIX munoe HAa
CV50DZCZHU3M€HHOM, OpP2AHUSMEHHOM, nonyjiAaAuuOHHOM u IKOCUCMEMHOM
YPOBHAX, OCHOG6bl IKOJ102UHECKO20 HOPMUPOBAHUA

AHMPONo2enHo20 _so30elicmeus. MeTom0JIOrusl MOHHUTOPUHIA SCTECTBEHHBIX M
aHTPOIOTEHHBIX SKOCHCTEM.

JleMOHCTpaIMK

IHoptper: A. JIx. Tencau.

Tabauel )44 CXEMBI: «CTpykTypa OHOILIEH03aY, «DKocucTeMa
IIAPOKOIMCTBEHHOTO Jecay, « IKOCHCTEMa XBOMHOIO Jiecay, «PYHKIIMOHAILHBIE
IPYIINEl OpraHu3MoOB B dKOCHCTEMEY», «KpyroBopoT BeIIecTB B 3KOCHCTEMEY,
«llenu nwuranus  (macTOMINHASA, ASTPUTHAA)», «IKOJOTMYECKas IHpaMUIa
YHCceNly, «IDKOJIOTMYecKas MUpaMuaa OHMOMACCHIY, «DKOJIOTMYEcKas IHUpPaMUIA
SHeprumy», «O0pa3oBanne 0010Tay, «llepBruHasg cykieccus», «BoccTaHOBICHHE
Jleca TIoclIe TosKapay, «ODKOCHCTEMa o3epay, «ArporueHosdy, «Kpyrosopor
BEIISCTB U IMOTOK DHEPIHMH B arponeHosey, «IIpuMepsl ypO0o-3KOCUCTEMY.

O6opynoBanue: repbapri pacTEHM; KOJUIEKIMH HACEKOMBIX; Yydesa IITHIL
MU _3Beper; repOapuy KYJIbTYPHBIX M AUKOPACTYINMX DPACTEHHI; aKBapUyM KakK
MOJEIb S3KOCUCTEMBI.




o6uocdeps», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOACH.

Obopyoosanue. Moaenb-anIuIMKalus « TunuyHbie OUOLIEHO3bIY;
repbapuii «PacturenbHbie co00111eCTBaY; KOJUIEKIIUU
«buouenos», «Bpenurtenn BaXKHEUIIMX CEJIbCKOXO3AMCTBEHHBIX
KyJIbTYp»; TepOapuu M KOJUIEKIUU PAaCTEHUH U >KUBOTHBIX,
MPUHAJUICKAIME K Pa3HBIM HDKOJIOTMYECKUM TpYIIaM OJHOIrO
Bunga, Kpacnas kuura P®, uzoOpaxxeHHs OXpaHSEMBbIX BHJIOB
pacTeHUH U KUBOTHBIX.

JladopaTopHble H NPAKTHYECKHE PA00ThI
1. IIpakTtuueckas pabora «/M3yuenne u onrcanne ypOOIKOCUCTEMBDY.

2. JabopaTtopuasg pabora «M3yuenne pa3sHooOpasus  MEIKHX
MIOYBCHHBIX WICHHCTOHOIMX B PA3HBIX YKOCHCTEMAX).
3. DOKCKYpcHuA «IKCKYpCHS B TUNMYHBIA OHOreoneHos (B yoOpasy,

Oepe3HsIK, eJbHUK, HA CYXOMOJbHBIA MM MOMMEHHBIHN JIYT, 03€p0, 00JI0TO)».
4. DKCcKyYypcHa «IKCKYpCHUs B arpodKocucreMy (Ha I10JI€ WM B TEIJIMYHOE

XO34KCTBO)».
Bbuocdepa — riaodanbHas 3kocucrema
buocdepa — obmensianerapHast o6ojouyka 3eMiM, A€ CYIIECTBYET WU

CYIIIECTBOBAJIA JKM3Hb. Pa3BuTHE IpeACcTaBIeHHH 0 Onocdepe B Tpyaax J. 3rocca.
Yuenue B. 1. Bepnaackoro o 0omo-chepe. Obmactu Onochepbl U €€ COCTaB.
JKuBoe BemectBo 6roceps! U ero G YHKIINH.

3aKOHOMEDHOCTH cylecTBOBaHUsA Onocdeprl. OcoOeHHOCTH OHOChEPHI Kak
r100aJbHOM  9KOCHCTEMBI.  JIMHaMHYECKOE  paBHOBECcHE B Oumocdepe.
KpyroBopoTel BENIECTB M OHMOreOXMMHMYECKHE IMKIBI _(YIIE€poda, a30Ta).
PurMu4HOCTS ABJIEHUH B OHocdepe.

3oHanbHOCTE OHochepsl. ITonsaTrue 0 6moMe. OcHOBHBIE OMOMBI CYIIIH: TYHJPA,
XBOHHBIE JIeca, CMEIIAHHBIE M IIMPOKOJMCTBEHHBIE JIECA, CTENH, CAaBaHHBI
INYCTBIHU,  TPONMYECKHE  JIeca,  BBICOKOTOpbhbs. KauMMar, pacTUTENLHBIHA
M JKMBOTHBIM MHp OMOMOB CVIIIH.

CtpykTypa M (OYHKIIHS JKHUBBIX CHCTEM, OLIEHKA MX PECYPCHOIO ITOTEHIMAJIa
1 OnochepHBIX (G YHKIIHA.

JleMOHCTpaIIuu

Iloptpetnr: B. 1. Bepuajackuii, O. 3rocc.

Tabmmiel ¥ cxeMbl: «leochepbl 3emany, «KpyroBopor a3oTa B IPHPOIEY,
«KpyroBopot yriepoja B Ipupoaey, «KpyroBopor KHCIOPOAa B IPHUPOIEY,
«KpyroBopoT Bojbl B mpupoae», «OCHOBHBIE OMOMBI Cymmy, «KauMaTuyecKkue
osica 3emumny, «Tyaapay, «Tanray, «CMmenianHelid gecy, «IIIMpoKoINCTBEHHBIN
snecy, «Crenpy, «CaBanHay, «llycTeiHsy, « TponHuecKui JIecy.

Oo6opyaoBanue: repOdapuy pacTEHUM pa3HBIX OMOMOB; KOJJIEKIIMHU YKUBOTHBIX.
YeJ10BEK H OKPYKAIOLIAS cpeaa
OKOJIOTUYECKHE KPHU3UCHI M UX MIPUYUHEL

Bo3nencTBue yejJoBeKa Ha




ouochepy. 3arpssHeHue BO3AYIIHOW cpeanl. OxpaHa Bo3ayxa. 3arps3HeHHE
BOOHOM cpeanl. OxpaHa BOJHBEIX pecypcoB. Paspymenme mnouspl. OxpaHa
MOYBEHHBIX pecypcoB. Mi3aMeHeHne KInMarTa.

AHTpOIIOr¢HHOE BO3JICHCTBHE HA PACTHTCIBHBIM M KMBOTHBIA MHp. OxpaHa
PACTUTEIBHOIO M SKMBOTHOI'O MHUpa. OCHOBHBIC IPHHUMIIBI OXPAaHBI HPUPOJIBI.
Kpacuple xaurn. Ocobo oxpaHgeMble npupoaHbie Tepputropun (OOIIT).
Borannuyeckue cajibl M 300-JOTHYECKHUE MAPKH.

OCHOBHBIE IPUHIMIBI YCTOWYMBOIO PA3BUTHS YEIOBEYECTBA M IPUPOJIEL.
ParnronanbHoe HNPHUPOJONOJIH30BAHUE M COXPAHCHHE OHOJIOTHYECKOI0
pa3sHooOpazus 3emin. OOIIHMEe 3aKOHOMEPHOCTH II00AILHBIX YKOIOTMYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3KCA M €r0 BEPOSTHBIE MOCIEICTBHUS.

Pa3sBuTHe  METOIOB  MOHHTOPHMHIA  Pa3BUTHS  OHACHBIX  TEXHOTCHHBIX
npoueccoB.  Cucmemuvie ucciedosanus nepexooa K pecypco-coepezarouel
U KOHKYDEHmMOCNOCOOHOU oHepeemuxe. Buo-noruyeckoe pazHooOpasue
u Onopecypcel. Hayuouanvuvie unpopmayuonunvle cucmemvl, 0decneyusarouue
00CMYN_K UHDOPMAYUU O COCMOSHUIO OMOeabHbIX 61008 U dxocucmem. Ocroebl
oKopeabunumayuy __ dKocucmem U cnocobos bopvosi C OUONOBPENHCOCHUSIMIUL.
Pexoncmpykuus MOpCKUX 1 HA3eMHbIX SKOCUCHIEM.

JleMoHCTpaIUH

Tabauiel ¥ cXeMbI: «3arpsi3sHeHre atMocdepbly, «3arpss3HeHue THAPochEPLI»,
«3arps3uedue  1mouBbly,  «llapHukoBbIii  3ddekT», «Oco00  oxpaHseMble
IIPUPOJHBIC TEPPUTOPHNY, «MOJEIN YIIPaBIIEMOr0 MUPAY.

O6opynoBanue: ¢dororpa@uu oxXpaHIEeMBIX PacTEHHM M >KUBOTHBEIX KpacHoi
kauru P®, KpacHo# KHUI'M pErHoHa.




1. TEMATHUYECKOE INIAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA AKAJTEMHYECKHUX YACOB, OTBOAUMBIX
HA OCBOEHHME KAKAOHU TEMbI, 1 BO3MOKHOCTD UCITIOJIb3OBAHUA 110 9TOU TEME 0P 1 LIOP,
KOTOPBIEABJIAIOTCA YYEBHO-METOAUYECKUMU MATEPUAJTAMU

10 kadacc

Ne HaumenoBanue KoauyecTBO 4acoB DNEKTPOHHBIE CHOHUCOK UTOTOBEIX Cooco0
n/m pa3zienoB, TeM (dpoBsbIe) MJIAHUPYEMBIX PE3yJIbTaTOB OIICHKH
Beero Korpo Mpasrn 06pa3oBaTe/IbHBIE PECYPCHI C YKa3aHHeM STaloB UX UTOTOBBIX
dopmupoBaHus TUTAHUPYEMBIX
JIbHBIE YecKue PE3YITHTATOR
palboThI paboThI
Temal-2.buosiorusikaknayka. 2JKusble cucremsi(9y)
1 |buonorus Kak  Hayka 1(3) bubmmoreka HOK (ChopmupoBaHHOCT 3HAHUT YcTHBIN ompoc,
https://m.edsoo.ru/7f413b38 0 MecTe U poJii OHOIOTHH B CaMOCTOSITENbHASI
CHCTEME HAayYHOTO 3HAHHS pabora
@DyHoamenmanvHule, €CTECTBEHHBIX HayK, B
NPUKTIAOHbBLE U NOUCKOBbLE (hopMUpOBaHUT

HayuHble UCCAeO08AHUSL 8
Ouonocuu

IIpogeccuu, ceazanmvie c

Ouonocuell. 3unavenue
Ouono2uu 8
npakmuyeckou
OesmebHOCMU Yel08eKda.
Wmeouyune, CenbCKoM
xozsucmee,

NPOMBIULTEHHOCU,
oxXpane npupoowl.

COBPEMEHHOM E€CTECTBEHHO-
Hay4YHOW KapTHHBI MUpa U
Hay4YHOT'O MUPOBO33PEHUS; O

BKJIAJIE POCCHICKHX 51
3apyOeKHBIX YUCHBIX-
010J10r0B B pa3BuTHE

Oronoruy; (QpyHKIMOHAIBHOM
TPaMOTHOCTH YeJIOBEKa JUIS
pereHust >KU3HEHHBIX 3a71ay; 8

NO3HAHUU 34dKOHO6
npupodbl u pewerHuu
nDO6Jl€M PAUUOHRATIbHO2O0

NpUPOOONOIL308AHUSA,; O
BKIIA0€ POCCULICKUX U
3apyOescHbIX VUEHbIX 8
pazsumue buonocuu;
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ymeHue ocywecmesinb

OCO3HAHHUBILL 8b100p
0yoywet

npogeccuonanvHol
OesamenvbHOCMU 8 obracmu
Ouosocuu, MeOuyuHbl,
Ouomexnonozuu,
semepunapu, CenbeKoeo
xozsticmea, nuwesoll
NPOMBIULIEHHOCU,
yenyonsame

no3HasamenbHulil UHmMepec,
HanpagneHHulil Ha
OCO3HAHMbILL 8v1O0p
coomeemcmayiouel
npogeccuu u npooodiceHue
Ouon02UYeCcK020

00pazoeanus 8
VupesHcoeHUsx cpeoHe2o
npogheccuonabHo20 u

sblcuUieco 06pa3060H1/l}Z.

PKUBOM IIPUPOBI

Memoowvl MoneKynsApHOU U
OUOI02U4eCKOU HAYKU.

[ lonsimue o 3a8ucumout u
He3a68UCUMOU
nepemenHouU.

[ [nanuposanue
DKCHepUMeHma.

I locmanoeka u nposepxa
eunomes. Hyneeas
eunomesa. [lonamue
6b100PKU U €€
0ocmoseprocmb.
Pazbpoc 6 buonocuueckux

MeToabl ITO3HAaHUA

1(3)

bubnuoreka
https://m.edsoo.ru/7f413b38

[TOK

YMeHHne BIageTh METOJaMU
HAYIHOTO [IO3HAHUS B
OMOJIOTHUH: HaOIIoAECHHE U
OIHCAHUE  JKUBBIX CHCTEM,

IPOLIECCOB U SIBICHUM;
opraHu3anuvs U IMPOBEACHUC
OHOJIOTUYECKOTO
PKCIEPUMEHTA,

BbIJIBUYKEHUE TUIIOTE3BI;
BBISIBJICHUC 3aBUCUMOCTH
MEXKIY HUCCIEAYEMBIMU
BEJIMYUHAMU, O00BsICHEHHE

MOJIYYCHHBIX  PE3yJbTaTOB,
WCTIOB30BAHHBIX ~ HAYYHBIX
MOHSTUI, TEOPUM U 3aKOHOB;
yMeHue Oenamv 6bl800bl HA

OCHOB6AHUU NOJIY4€eHHblX

YeTHBI onpoc,
CaMOCTOSITEIIbHAS
pabora
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Oannvix. Oyenka pe3yimamos; enadenue

0ocmogeprocmu OCHOBHBIMU Memooamu

1OJ1yYeHHbIX HAYUHOO NO3HAHUS,

pesynvmamos. [Ipuuunol LICNOIb3YEMbIX 8

LICKADICEHUS Pe3YTbMAMO8 Ouonocuueckux

brcnepumenma. Ilonsmue 1CCe008AHUAX HCUBLIX

Cmamucmu4ecko2o 00veKmos (onucanue,

mecma. u3MepeHue, HabnooeHue,
DKCnepuUMenn);

DKuBble cuctemMbl M UX 1(3) bubnroTeka LHOK |ymenue 8bIABNIAMb YcTHbIl o1poc

OpraHu3anus https://m.edsoo.ru/7f413b38 omauyumenvhbvlie  NPUIHAKU
DICUBLIX CUCTEM, 8 MOM YUCTle

Ceoticmea IICUBBIX pacmenui,

cucmem: eouUHCmeo DICUBOMHBIX U YeI0BEKA,

uMUUecKko2o cocmasa,

OUCKpemHocmo u

YeL0CMHOCTY,

CILOAHCHOCTD u

VROPSIOOUEHHOCTb

CmpyKmypol,

OMKpLIMOCMY,

camoopeanuzayus,

camosocnpousgeoeniie,

pazopasicumocmeo,

LUBMEHYUBOCb, POCM U

pazeumue.

Hayxu, usyuarowue

bicusblecucmemsbl Ha

pasHvIxX VDOGHSX

Op2anU3ayUU.

Tema 3. XuMUYeCKHUIi COCTAB U CTPOEHHUE KJIETKHU 244
XUMHUYECKU COCTAB 1(3) 2 bubnmoreka HOK |ymenue 8bIABNIAMb YcTHBIN orpoc
KJIeTKU. Boma n https://m.edso0.ru/7f413b38 OMUIUYUMETbHBLE NPUSHAKU
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MHUHEPAIBHBIC COJIN

Munepanvrvle sewyecmsa
KI1emKU, Ux
Ouo02UYeCKasl postb.

\Poib Kamuomos u
AHUOHOB 6 KlemKe.

DICUBBIX cucmeM, 6 MOM YUcie
pacmenuil,
DICUBOMHBIX U YeN08EKA,

benku. Cocras u 1(3) bubnuoreka [MOK [ymenue BBINOJIHATh VY cTHBIM onpoc;
CTpoeHue OEIKOB https://m.edsoo.ru/7f413b38 1abopaTopHbIe u n1aboparopHas
MPaKTUYECKUE paboThI, pabota
Knaccugpurayus 6enxos. Poccuiickas SJIEKTPOHHAS (cOOMIONaTh  INpaBWia  IIPU
[ Ipuonsi. IKOJIa pabore ¢  y4eOHBIM H
https://resh.edu.ru/subject/5/10/ J'Ia60paT0pHLIM
Vlabopamophas paboma 0G0pyIOBaHUEM;
«ObHapyoicenue 6enKos ¢
NOMOWBLIOKAYUECMBEHHBIX
peaxyutiy.
depMeHTHI — 1(3) bubimoreka LIOK |ymenwue yCTaHABIINBATh YcTHBIH onpoc,
OHoIIOTHYeCKHe https://m.edsoo.ru/7f413b38 B3aMOCBSI3U MEXIY | caMOCTOsTENbHas
KaTaJIN3aTOpPhI. OpraHoOMJaMH KJIETKH H UX pabota
Poccuiickas QJICKTpOHHAas (I)YHKHI/IHMI/I, CTPOECHUEM
benku-axmusamopbl u HIKOJIa KJIETOK Pa3HbIX TKaHEH U HX
OenKu-uneudUmopbL. https://resh.edu.ru/subject/5/10/  |pynxrmsvu; MESKILY
OpraHaMM M CHUCTeMaMu
Basucumocms ckopocmu OpraHoB y pacTeHwuit,
(pepmenmamusHbix )KNBOTHBIX W YEJIOBEKA M MX
peaxyuii om paziuuHblx DYHKISIMIL; MEXKITY
paxmopos CUCTEMaMU OpraHoB U UX
(yHKIHSIMH, MEXTY
dTarraMd  OOMEHa BEIICSCTB;
HTarnaMu KJIETOYHOTO IUKJIA U
PKU3HEHHBIX IIUKJIOB
OpraHU3MOB; JTanamMu
PMOPHOHAILHOTO Pa3BHUTHSI;
Yriesoasl. Jlunuasl 1(3) bubnroreka HOK [ymenue YCTAaHABIIMBATb | CaMOCTOSITEIIbHAS
https://m.edsoo.ru/7f413b38 B3aUMOCBSI3U MEXIY pabora
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Obwuti nian cmpoenus u
QusuKo-xumuyecxkue
ceolicmea y2ne8o0o0s.

Poccuiickas
[IKOJIA

AIIEKTPOHHAs

OpPraHOUIAMHU KJIETKH U HX
(b yHKIUSAMU, CTPOECHHUEM
KJIETOK pa3HbIX TKAHEH M UX

knemku. Pabomwr P.

mabopaTopHBIM

https://resh.edu.ru/subject/5/10/  |pynxuusamu; MEXITY
buonocuveckue ghynkyuu opranamMM 4  CHUCTEMaMH
TUnuoos. Obwue OpraHoB y pacTeHui,
ceolicmea OUoI02uYecKux PKUBOTHBIX M Y€JOBEKAa M HX
membpan — mexyuecmo, (b yHKIHAMU; MEXTY
cnocobrnocmo K CHCTEeMaMH OpraHOB MU HX
Camo3amblKanuio, (OYHKIUSMH, MEX1y
NOYNPOHUYAEMOCHTb. bTamaMd  OOMEHa BEIIECTB;
STarnaMu KJIETOYHOTO IUKJIA U
PKI3HEHHBIX IIUKJIOB
OpraHU3MOB; JTanamu
SMOPHUOHAIBHOTO Pa3BUTHS;
HykiienHOBBIE ~ KHMCIIOTBI. 1(3) bubnuoreka [HOK [Ymenue BBINOJIHATH YcTHBIN 0pOC;
ATD https://m.edsoo.ru/7f413b38 TabopaTopHbIe U n1aboparopHas
[IPAKTUYECKHE paboThI, pabota
/Ipyeue coOnrofarh OpaBwia  IpuU
HyK1e03UuOmMpuUpochamoi pabore ¢  y4yeOHBIM U
(HT®). Cexsenuposanue mabopaTopHBIM
/[HK.Memoobr 2eHomuxu, 000py/I0BaHUEM;
MpaHCKpUNMOMUKU,
NpOMeoMUKU.
VlabopamopHas paboma
«Hccnedosanue
HYKIEUHOBLIX KUCTOM,
BbIOENEHHBIX U3 KIENOK
A3IUYHBIX OP2AHUZMOBY.
VicTopus u METO/IbI 1(3) 1) bubnroTeka LIOK [Ymenue BBIIIOJIHATH YcTHBI onpoc;
M3ydeHHs KJIETKH. https://m.edso0.ru/7f413b38 mabopatopHbIe u HpaKTHYECKast
Kiierounas Teopus MPaAKTUYECKUE paboThI, pabota
coOmolaTh  MpaBWjia  TIPH
Hcmopus OMKpbIMus pabore ¢  yueOHBIM U
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I'yka, A.  Jleseneyka.
Knemounas meopus (T.
[1eann, M. Ilneuoen, P.
Bupxos). Memoowt
WMonekynspHou U
K1emouHol buonocuu:
MuKpockonus,
xpomamoepaghus,
bnekmpogopes,  mMemoo
IMeueHbIX amomos,
oughghepenyuanvroe
yenmpughyeuposanue,
KVIbMUBUPOBAHUEe KILEMOK.
H3zyuenue
hukcuposanHvix
K1emox. DnekmpoHHas
MUKpOCKONUS.
[Konghoxanvnas
MUKpOCKONUs.
\BumanvHoe
(npudicuznenHoe)
L3)UeHUe KIemOK.

[ Ipakmuueckas
«H3yuenue
K1emouHOU
(xpomamoepadghus,
biekmpoghopes,
oughghepenyuanvroe
yenmpugyauposanue,
[1L[P)».

paboma
Memooos
buono2uu

000pyI0BaHUEM;

10

Kinetka kak
SKUBasg CUCTEMA

OeJIOCTHasA

\Knemounas
Oaxmeputl u apxeil.
Ocobennocmu  cmpoeHus.

CmeHKa

eemepompo@Hou u

13)

1)

bubnuoreka
https://m.edsoo.ru/7f413b38

LTOK

YMEHHE pacKpbIBaTh
collep>kaHUE  OMOJIOTUYECKUX
TEPMUHOB ¥ TIOHSITHI: >KU3HB,
KIIETKA, OpraHu3M;
MeTabosm3M (OOMEH BEIIeCTB

W TPEBpallCHHE DHEPTUH),

roMeocTas (CaMOperyJisius),

TectupoBanue,

YCTHBIH OIIPOC

[TpakTuueckas
pabora
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aemompogrotl YPOBHEBasK OpraHu3aIysI
NPOKAPUOMUYECKUX PKHBBIX CHCTEM,
kiemok. Mecmo u ponv CaMOBOCIIPOU3BE/ICHUE
npoKapuom 8 (penponykuusi),
OuUoYeHo3ax. HACJIeJICTBEHHOCTb,
M3MEHYHUBOCTb, poct "
Tpanucnopm sewecms pa3BUTHE; enaoetue
uepez  NIAZMAMUYECKYIO cucmemotl buonocuueckux
membpany: NAaccusHblll BHAHUL, KOMOpAs GKIoYaAem.
(Oughghyzus, obnecuennas buonocuueckue meopuu
oughghyzus, ocmoc), (kn1emounas meopusl T.
aKmMuseHuIll  (NepeuyHbIll U [lleanna, M. Illnetioena, P.
6MOpUYHbLU AKMUBHbBIU Bupxoea, Xpomocomuas
mpancnopm,). meopus HacredcmeennHocmu 1.
Mopeana);
llonynponuyae Mocmb
memoparbi. Paboma
Hampuii-kaaue802o
Hacoca. OHooyumos:
NUHOYUMO3, azoyumos.
Oxzoyumos.  Knemounas
cmenxa.  Ilpakmuueckas
paboma «H3yuenue
ceoticms KJ1€MOYHOU
MemMoparbl».
11 |Crpoenue 1(3) (1) bubnuorexa LIOK [Ymenue BBIAENATH | Y CTHBI onpoc,
PYKAPUOTHIECKOU KIICTKH https://m.edsoo.ru/7f413b38 CYIIIECTBEHHBIE npu3HaKu | JaboparopHas
BHUPYCOB, KJIIETOK IPOKAapUOT H pabora

[ [umo3zonw. L{umockenem.
/[eudicenue yumonnazmoi.

B3aumocessw
0OHOMEMOPAHHBIX
0p2anHouo0s KIemKU.
Cmpoenue  epanyiapHozo
pemuxynyma. Mexanusm
HanpaseneHus — Oeikos 8

DI1IC. Cunmes

PYKAPUOT;, OJHOKIJIETOYHBIX H
MHOT'OKJIETOYHBIX
OpPTaHU3MOB;
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pacmeopumbix benkos.

Cunmes KIeMOYHbIX
\memopa. I naokut
(acpamynsapmwiii)
SHOONIAZMAMUYEC
KUt pemuKyIyM.
CexpemopHnas  (yHKyus
annapama Tonvoorcu.

Knemounwiii cox. Typeop.
VlabopamopHnas paboma
«Hccneoosanue
NAA3MONIU3A u
Oenaazmonusa 8
pacmumenbHuIX

KIIEMKAxXy.

IIpoucxooicoenue
MUMOXOHOPULL u
nracmuo. Cumouozenes
(K. C. Mepesickosckuii,
JL Mapeynuc).
Ilepsuunvie,
8MOPUYHDBLE U CTIONHCHBIE
nIACmMuUobl

gomocunmesupyrouux
IyKapuom.
Muxkpogunamenmut.
AxmuHosble
MUKpoghunameHmol.
Mbvlweunvie  knemxu.
Axmunogvle
KOMNOHEHMbl
HeMbIUUEYHbIX — KIEeMmOK.
Muxpompybouku.
Knemounwiii yenmp.
Cmpoenue u 0gudicerue
JHCZYMUKO8 u

PECRUYUEK.




Muxpompybouku

YUMONIAa3Mbl.
[ [enmpuone. Penxu,
accoyuuposantvle c
mMuKkpoguiamenmamu u
MUKpompybouKamu.
MomopHvie benku
Tema 4. ’KusHenesATeJJbHOCTh KJIeTKHU -184
12 |O6men BELIECTB. 1(3) Q) bubnuoreka HOK |YMeHue BbIIETATH YcTHBIH onpoc,
[L1acTHYeCcKuii OOMEH. https://m.edsoo.ru/7f413b38 OCOOCHHOCTH  TIPOLIECCOB: naboparopHas
oOMeHa BEIIECTB u pabota
Vlabopamophasap a NpeBpallieHUs]  JHEPrUM B
0 0 m a «M3yuenue KIIETKE, dboTocuHTE3A,
Kamanumuyeckou MIACTUIECKOTO "
axmusHocmu ghepmenmos HPHEPreTUIECKOTO oOMeHa,
(ha  npumepe amunazvl XCMOCHHTE3a, MHTO3a,
LIUKAMANA3bL)Y. Meiio3a, OILIO/I0TBOPEHHH,
[Pa3MHOXKCHHS,
VIabopamopuasapa WHIUBUIYATbHOTO  Pa3BUTHS
6 o m a «M3yuenue opranu3ma (OHTOTEHE3);
hepmenmamusHoco
pacwenienus
nepokcuda  6000pooa 8
pacmumenbHuIX u
DICUBOMHBIX KIEMKAX»
13 (@orocuHTe3. 1(3) bubmmorexa [IOK |YMmeHue BbIAETATH YcrHsIii ompoc,
XeMOCUHTE3 https://m.edsoo.ru/7f413b38 0COOEHHOCTU IPOLIECCOB: |  abopaTopHast
oOMeHa BEIIECTB u pabota
\AHoKCucenHblll u MpeBpaIleHUSIIHEPTUN B
OKCUCEHHDIT KJIeTKe, OTOCUHTE3a,;
domocunmes y aemompogprozo u
baxmepuil. eemepompoghrHoco Mmunoe
Csemocobuparouue numanus, gomocunmesa,
nueMeHmol U NUSMeHMbl eamemocenesa,

PEeAKYUOHHO20 yermpdad.

ombpuocenesa,
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Poitb XJ10pOIUIacToB B
nporecce (OTOCHHTE3A.
CBeToBast ”TCMHOBast
(bazer. Pomoovixanue,

C3-, C4- u CAM-munwi
domocunmesa. Jla 6 0o p a
mopHas paboma

«Cpaenenue  npoyeccos
chomocunmesa u
xemocunmesay.

1nOCMAIMOPUOHANLHO2O
pazeumus, 83auUMo0elucmasusl
enos, 2emepo3suca;
LCKyccmeeHHo020 ombopa;

14

JHEepreTu4ecKuii oOMeH

[ Ipodyxmul Opodcenuss u ux

UCNONb308aHUe
uenogexom.  AnaspobHvle
MUKpoopeanuzmol Kax
00BbeKmovl  OUOMEXHOI02UU
1 6030y0umenu oonesHell.

[ Juxnuueckue
OxucnumenvHoe
docopunuposanue.
OHepeus  MeMOPAHHO20
epaduenma NPOMOHOS.
Cunmesz AT®: paboma
npomonnou  ATD-
CUHMA3bL.

[ Ipeumywecmea
aspobHO2O nymu
0OMeHa sewecme nepeo
AHAPOOHBIM.
Dhghexmusnocmo
DHEpeemuecKo2o

obMena.

peaxkyuu.

13)

bubnnoreka
https://m.edsoo.ru/7f413b38

[TOK

YMEHHE BBIJICTIS T
CyIIIECTBEHHBIC PU3HAKH
BUPYCOB, KIIETOK HPOKapUOT
17 DYKapHUoT;
0JTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX
OpraHU3MOB;  OCOOEHHOCTH
MIPOLIECCOB: oOMeHa
BEIIECTB U  MPEBpaLICHUS
HYHEPTUU B KJIETKE,
(doTocuHTe3A,

MIACTUIECKOTO u
PHEPreTUIEeCKOro 0OMeHa,
XEMOCHHTE3a, MHTO3a,
Meiio3a, OILIO/I0TBOPEHUS,
[Pa3MHOKEHHS,
WHMBUYyaIbHOTO Pa3BUTHS
OpraHu3Ma (oHTOTEHE3);
aBTOTPO(HOTO U
reTepoTpoPHOro THIIOB
MUTaHUS, dorocunTe3a,
raMeToreHesa,
AMOpHOTeHe3a,
MOCTIMOPHOHATBHOTO

[Pa3BUTH, B3aHMO,Z[eI>'ICTBI/ISI

r¢HOB, TeTCpo3unca,

YcrHblii onpoc,
TECTUPOBAHUE
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HCKYCCTBCHHOI'O 0T6opa;

15 |buocunTe3 Oeka. 1(3) bubnuoreka LIOK |Ymenue BBIJICTISATh YcTHBIH ompoc,
Peakuuu MaTpUYHOIO https://m.edsoo.ru/7f413b38 CYLIECTBEHHEIE NPU3HAKU TECTUPOBAHUE
CHHTE3A. I'enernueckas BHUPYCOB, KJIETOK MPOKAPHOT
uanpopmanus wu JIHK. 151 JYKapHoT;
Peanuzanus OJIHOKJIETOYHBIX u
reHETHYECKOM MHOTOKJIETOYHBIX
uHboOpMaMd B KJIETKE. OpraHU3MOB;  OCOOEHHOCTH
["'eHEeTHYECKUIT KO U €ro POLIECCOB! oOMeHa
CBOMCTBA. BEILIECCTB W IPEBpALICHUs
! Ipunyunst mpancKpunyuu: HYHEPTUU B KJIETKE,
KOMNIEMEHMAPHOCb, (doTocuHTE3A,
AHMUNAapanienbHoOCb, [IACTUYECKOTO U
ACUMMEMPUYHOCTD. PHEPreTHYECKOro 0OMEHa,

XEMOCHHTE3a, MHTO3a,
Cospesanue mampuiHvix Melio3a, OILIO/I0TBOPEHHH,
PHK 8 [Pa3MHOXKEHMS,
DYKapuomu4ecKotl VHTUBHTyaJIbHOTO Pa3BUTHS
kiemxe. Hexooupyrowue OpraHusmMa (oHTOTEHE3);
PHK. asmompogroco u
eemepompognozo munos
numanus, gomocunmesa,
eamemozenesa,
mbpuoceresa,
nOCMAIMOPUOHATLHO20
pazeumus, 63aumoo0elicmeus
2eH08, eemepo3ucad,
LICKYCCMBEHH020 ombopa;

16 |[buocunTes Oenka. 1(3) bubmmorexa LIOK |Ymenue cO3/1aBaTh Tectuposanue
TpaHCKPUTIIHST — https://m.eds00.ru/7f413b38 COOCTBEHHbIEC MMCHMCHHbBIE U
Matpuunblii cuHTe3 PHK. YCTHBIE COOOIIIEHUS,
Tpancnsaus — 00001mas OMOJIOTUYECKYIO
OnocuHTe3 Oenka. OTarmbl nHOopMaruio u3
TPAHCIISLIUH. HECKOJIbKUX UCTOYHHUKOB,
KoaupoBanue TPaMOTHO HCIIOJIb30BATh
AMUHOKHCIIOT. Poinb TTOHATUIHBIN ammapar
pudbocoM B OMOCHHTE3E OHOJIOTH .
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OeJIka.

Yuacmue

mpancnopmuvlx  PHK 6
Ouocunmese benka.
Yenosus buocunmesa
Oenka.

Opeanuzayus cemoma y
NpoKapuom u 3yKapuom.
\Pecynayuss  axmunocmu
ceHo6 Y npokapuom.
[ 'unomesa onepona (D.
VKakoo, X Mano).
Monexynsapnuie

MexaHusmMvl  dKCnpeccuu
eenos y aykapuom. Ponb
xpomamuna 6 pe2yrayuu

pabomwi 2€HO8.
Pezynsiyust 0OMeHHbIX
npoyeccos 6  KIemke.
[Knemounwiii 2omeocmas.
17 Heknerounsie (hopMBI 1(3) 1) bubnroTeka I[MIOK [Ymenue BBIICTATH | [IpakTdeckas
PKH3HH — BUPYCHI https://m.edsoo.ru/7f413b38 CYIIECTBEHHBIC NpU3HAKK | paboTa, yCTHBIN
BHUPYCOB, KJIIETOK MPOKAPHUOT H orpoc

VKusnennviu yuxn [JHK-
cooeparcanuux eupycoas,
\PHK- cooeparcaux
BUDYCO8,

baxkmepuoghazos.
Obopamnast

MpaHcKkpunyus,
peeepmasa, unmezpasa.

I[Ipakmuueckxasapabd
o m a «Cozoanue mooenu

suUpyca».

OYKApUuoOT, OAHOKJIICTOYHBIX U

OpPraHU3MOB;

MHOT'OKJIETOYHBIX
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Tema S5.PazmMHOKeHUe ¥ UHIAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB 154.

18

PKu3HeHHbINi LUK
KIeTKU. JleieHue KIETKU.
Muto3

Mampuunsiii cunmes JJHK

— PentuKayusl.
[ Ipunyunsl  penauxayuu
VIHK:
KOMNIeMEeHmMapHOCMb,
NOTYKOHCEPBAMUBHDILLL
cunmes,
AHMUNAPAaNIeNbHOCb.
Mexanuszm  penauxayuu
VIHK. Xpomocompl.
Cmpoenue XPOMOCOM.
Tenomepol u
menomepasa.
Xpomocommuli Habop
KiemKu —  Kapuomun.
V[unnouonwiii u
eaniouoHblil Habopwl
xpomocom.

[ ‘omonocuuHbvie XpPOMocombl.

Mexarnusmvl nponugepayuu,
Oughgpepenyuposku,
cmapenusu eubenu

kiemox. «L{ughposas
K1emKay —
Ououngopmamuueckue
mooenu

DYHKYUOHUPOBAHUSL KILEMKU.

1(3) 1 bubaroTeka LIOK
https://m.edsoo.ru/7f413b38
Poccuiickas AJIEKTPOHHAS
[IKOJIa

https://resh.edu.ru/subject/5/10/

YMEHHE BBIJICTISTD
CYIIICCTBCHHBIC MPU3HAKH
BUPYCOB, KIIETOK HPOKapUOT
151 9YKAPHOT;
OJTHOKJICTOYHBIX u
MHOTOKJICTOYHBIX
OpPraHu3MOB;  OCOOCHHOCTHU
[IPOLIECCOB: oOMeHa
BCIICCTB U IPEBPALICHHS
HHEPTUU B KJICTKE,
(doTocuHTE3A,
MIACTUYECKOTO u
PHEPreTHYEeCKOro 0OMeHa,
XEMOCHHTE3a, MHTO3a,
Meno3a, OITOIOTBOPEHUS,
Pa3MHOXKEHUS,
WHWBUYATbHOTO Pa3BUTHS
OopraHuzma (oHTOTEHE3);
asmompoghrnoco u
eemepompoghnozo Munos
numarus, gomocunmesa,
eamemocenesa,
ombpuoceHesa,
nOCMIMOPUOHANLHO20
pazeumusi, 63aUMO0elCcmaus
2eHo8, 2emepo3uca,

UCKYCCMBEHHO20 0m60pa;

VYcrHblii onpoc,
CaMOCTOSITENIbHAs
paborta
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19 @opmbl Pa3MHOXKEHHUS 1(3) bubaroTeka [HOK [ymenue BBLIENATh | Y CTHBIN OIpoC,
OpraHH3MOB. https://m.edsoo.ru/7f413b38 cyliecTBeHHble  0coOenHocTH | CamMocCTosTenbHA
MIPOIIECCOB: s pabora
I1onogvle xpomocomvl OILIOIOTBOPEHHS,
[Pa3MHOXKEHHS,
Opeanuszm Kax eounoe yeinoe WHIIUBUIyaIbHOTO  Pa3BHTHUS
opranu3ma (OHTOTEHE3);
20 Meiio3 1(3) YMEHHE BBIICIIATD VYcrHblit onpoc
CYIIICCTBEHHbBIC NPU3HAKH
Txanu pacmenui, BHUPYCOB, KJIETOK TMPOKAPHOT
DICUBOMHBIX U YeN0BeKd. 1 AYKapHUOT;
0JTHOKJICTOYHBIX u
0p2aHbl. Cucmemvl MHOT'OKJIETOYHBIX
Op2aHos. OpraHu3MOB;  OCOOEHHOCTHU
MPOIIECCOB: oOMeHa
BEIICCTB H  IPEBPAIICHUS
DHEPTUU B KIIETKE,
(dboTocuHTE3A,
[IACTHYECKOTO U
PHEPreTHYEeCKOro 0OMeHa,
XEMOCHHTE3a, MUTO33,
Meno3a, OITIOIOTBOPEHUS,
[Pa3MHOXKEHHUS,
WHIWBHYAIbHOTO Pa3BUTHS
OopraHuzmMa (oHTOrEHE3);
asmompoghrnoco u
eemepompoghnozo MUnos
numanus, gomocunmesa,
eamemocenesa,
ombpuoceHesa,
nOCMIMOPUOHANLHO20
pazeumus, 63aUMO0elCmaus
2eH08, 2emepo3uca,
LCKYyCCmBeHH020 ombopa;
21 |O6pa3oBaHUE U pa3BUTHE 1(3) bubnoreka HOK [ymenue BBIJICJISITh | Y CTHBIN OMNpOC.

MOJIOBBIX KJICTOK.

https://m.edsoo.ru/7f413b38

CYIIECTBEHHBIE OCOOCHHOCTHU

CamMocrosreapHa
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OnI010TBOpEHHE. MPOIIECCOB: OILIOJOTBOPEHUS, 1 paboTta
[Pa3MHOKEHHS,
Onopa mena opeaHu3mos. WHAWBUIYAIbHOTO  Pa3BUTHS
/{eusicenue opeanuzmos opranu3Ma (OHTOT€HE3);
yMeHue oyeHusams
I lumanue u Ovixanue smuuecKkue acnekmoi
Op2aHU3MO8 COBpEeMEHHbIX UCCIe008AHUIL 8
oonacmu buonozuu u
mMeouyunsvl  (KIOHUpOBaHue,
LICKYCCMBEHHOE
onioo0omeopeniue,
HanpasneHHoe U3MeHeHue
eenoma u coz0aHue
MPAaHC2eHHbIX OP2AHUMOB);
22 |MupuBHIyallbHOE 1(3) bubnuoreka LOK pymenue  yuacmsosams ¢ | CamocTosITENbHA
[Pa3BUTHE OPraHU3MOB https://m.edso0.ru/7f413b38 VueOHO-UCCIe008aMeENbCKOU s paboTa
pabome no  ouonozuu,
Tpancnopm  eewecme y Poccuiickast DICKTPOHHAS [3x0102UL u  meduyume,
opeanuzmos. Bvioenenue y IKOJIA npoeooumoli  Ha Oaze
opeanusmos. https://resh.edu.ru/subject/5/10/  huxonbreix HAYUHBIX
0Owecms, u  nyoauyHo
Bawuma Yy npedcmasisams noay4eHHbvle
OpcaHUIMOS. pe3yibmamal Ha
Pazopasicumocms u VueHuyecKux
pecynayus y KOHpepenyusx;
OpP2aHU3MO8
Tema 6. HaciiencTBeHHOCTh ¥ H3MEHYHBOCTH OPraHU3MOB
23 [Cemetmka — Hayka o 1(3) bubnroTeka LIOK ymenwue periarhb YcTHBI onpoc,
HACIICICTBEHHOCTH u https://m.edsoo.ru/7f413b38 HIIEMEHTApHBIE TEMaTUYCCKUIA
M3MEHUYNBOCTH TCHeTUYECKHE  3a/Ja4d  Ha JTMKTAHT
MOHO- U  auruOpugHoe

\Pabomwer I. Menoensa, I

CKpCHIMBAHUEC, CICIIJICHHOC
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Vle @puza, T. Mopeana. HacJeJIOBaHUE,  COCTaBIISITh
Ponb omeyecmeeHHbLX CXEMBbI MOHOTHOPHUIHOTO
VueHvlX 6  pazeumuu CKPEIBAHHS Ut
cenemuxu. Pabomer H. K. [peACKa3aHus
Konvyosa, H. . HAacJIeA0BaHUs IPU3HAKOB Yy
\Baesunosa, A. H. OpraHu3MOB;
benosepckoco, 0.  A. ymeHue pewams
Qununuenxo, H. B. Ouonocuueckue 3a0ayu;
Tumogheesa-Pecosckozo. BbLAGIAMb NPUHUHHO-
criedcmeentbie ces3u
OcnosHule Memooul mesrcoy uccneoyemvimu
CeHemuKL: Ouonocuueckumu
eubpudonOcUeCcKUll, npoyeccamu u AGNEHUAMU,
YUMOI02UYeCKUL, Oeniamsv 6b1600bL U NPOSHO3bL
IMONLeKVIAPHO- Ha OCHOBAHUU NOJYYEHHbIX
cenemuyecKul. pesynbmamos;

24 [3aKOHOMEPHOCTH 1(3) bubnroreka [HOK [ymenue pemarpb CamocTosiTenpHa
HAacJIe10BaHUS https://m.edsoo.ru/7f413b38 DIIEMEHTAPHBIE s pabora
MPU3HAKOB. TeHeTUYECKHUEe  3aJayd  Ha
MounorubpuaHoe MOHO- " TUTUOpUIHOE
CKpelIBaHNe CKpEIllMBaHUEe,  CIEMJICHHOE

HACJICIOBAHNE,  COCTABIIATH
Ananuzupyrowee CXEMBI MOHOTHOPHUIHOTO
CcKpewjusamue. CKpETITBaHHS TUTSt
MpeacKa3aHus
[ Ipomedicymounulii HACJICIOBAaHUS TPU3HAKOB Y
xapakmep  HAC1€008aHUA. OpTraHU3MOB,
Pacwennenue  npusHaxkos yMeHue pewamo
npu HENoIHOM Ouonocuueckue 3a0ayu;
OOMUHUPOBAHUU. BLLAGIAMb NPUYUHHO-
C1e0CmBeHHble C853U MeAHCOY
uccnedyemvimu
Ouo0cUecKUMU NpoYeccamu
u ABNIEHUAMU, oenamo
6bIBOObI U NPOCHO3bI  HA
oCcHOBaHUU NOJYYEeHHbIX

pesyromamos



https://m.edsoo.ru/7f413b38

25 [[lurubpuanoe 1(3) bubaroTeka [HOK [ymenue pewats | CamocrosTenbHa
CKpelIMBaHue. 3aKOH https://m.edsoo.ru/7f413b38 PIIEMEHTapHbBIC s pabota
HE3aBUCHMOTO TCHCTHUYECKUE  3aJa4d  Ha
HacJIeJOBaHUS Poccuiickas SJICKTPOHHAA |MOHO- " JTUTHOPUIHOE
MPU3HAKOB. IIKOJIa CKpEIlMBaHUE,  CICIJICHHOE

https://resh.edu.ru/subject/5/10/ HacCJIeIOBaHNE; COCTaBIISITh
[ {umonozuyeckue ocHo8bl CXEMBI MOHOTHOPHUIHOTO
OUUOPUOHO20 CKpEIIMBAHUS JUIs
CKpewuBaHusl. MpeCKa3aHus
HACJIEJIOBaHUS TIPU3HAKOB Y
OpTraHU3MOB, yMeHue
pewamo buonocuueckue
3aoauu, 8bIABIAMb
NPUYUHHO-CLeOCMBEHHbLe
Cces3U MmexHcoy
ucciedyemMviMu OUOL02UYEeCKUMU
npoyeccamu U - AGIEHUAMU,
Oenams 6bl1800bl U NPOCHO3bL
Ha OCHOBAHUU  NONYYEHHbIX
pesynbmamos;

26 |CueruieHHOE 1(3) bubnnoreka LIOK' [ymeHue pemarb YeTHbIi onpoc
HACIIeJOBaHUE TIPH3HAKOB https://m.edsoo0.ru/7f413b38 DIIEMEHTAPHbIC

TCHCTHYSCKUE  3aJjaud  Ha
Cyennennoe Poccuiickas OJICKTPOHHAS |MOHO- W JUTMOPUIHOE
nacneoosanue 2€HO08, MIKOJIa CKpelIMBaHUE, CIEIUICHHOE
Hapyuwierue cyenjieHus https://resh.edu.ru/subject/5/10/  |gacnemoBanme;  coOCTaBISTH
medrcoy 2eHAMU. CXEMBbI MOHOTHOPHUHOTO
Xpomocommnas meopus CKPELBAHUS TUIst
Hac1e0cmeenHOCU. MpeICKa3aHus

HACJICOBAHU HpI/ISHaKOB y
OpPTraHUu3MOB;

ymenue pewamo
Ouos0cuYecKue 3a0ayu;
BLIAGIAMb NPUYUHHO-

CIeOCMBEHHblE  C853U  MENCOY

Lcciedyemvimu
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OuonoecuueckumMu  npoyeccamu
U AGAEHUAMU,; 0eaamb 6bl600bl
I  NPOCHO3bL  HA

OCcHOBaHUU NOTYYEHHBIX
pesynomamos
27 [Ceneruka 1oJja. 1(3) bubnroTeka [HOK |ymenue pematb | CamocrosiTenbHa
HacienoBanue MpU3HAKOB, https://m.edso0.ru/7f413b38 DIIEMEHTAPHBIE 1 paborta
CLICTJIEHHBIX CIIOJIOM TeHeTUYECKUEe  3aJaud  Ha
MOHO- u JTUTHOPUIHOE
["enomun Kax yeioCmHast CKpEIllMBaHUE,  CLEIMJICHHOE
cucmema HACJICJJOBAHUE,  COCTABIIATH
CXEMBbI MOHOTHOPHUIHOTO
CKPEIBAHHS YISt
npecKa3aHus
HACJIEJJOBaHUSI TMPU3HAKOB Y
OpPTaHU3MOB;
yMeHue pewamp
Ouonocuueckue 3adaqu,
BbIABIAMD NPUYUHHO-
C1e0CmeeHHble C85A3U MeHCO)Y
ucciedyemvimu
OuoI02UYeCKUMU NPOYECCamu
u ABNEHUAMU, oenamo
66160061 U NPOSHO3bL HA
OCHOBAHUU NONYYEHHBIX
pesynomamos
28 |[I3MEeHYHBOCTE. 1(3) YMEHUE pemwats | CamocrosiTenbHa
HenacnencreeHHas DIIEMEHTapHbBIE s paboTa
M3MEHYUBOCTD TeHeTUYECKHUEe  3aJayd  Ha
buobmnoreka LHOK MoHo- Hu TUTHOPUITHOE
Hopma peaxyuu https://m.edsoo0.ru/7f413b38 CKpCILIMBAaHUE,  CLEIUJICHHOE
npusHaxka Hacle0OBaHHe,  COCTaBIIATH
CXEMBI MOHOTHOPHUIHOTO
BapuayuonHulil pso u CKpEIMBaHUs TUTSt
sapuayuonuas kpueas (B. MpeacKa3aHus
Hozarmcen). HaclieJOBaHUsA IIPU3HAKOB Y
OpTraHU3MOB,
yMeHue peuwamo
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Ouonocuyeckue 3a0auul;
BLIAGIAMD NPUHUHHO-
Cle0CmeeHHble C853U MeNHCOY
ucciedyemvimu
OuOoI0cUeCKUMU NpOYeccamul

U AGNEHUAMU, oenams
6bIB00bI U NPOCHO3bl  HA
OCHOBAHUU NOJIY4eHHbIX
pe3yibmamos
29 |HacneacrBeHHas 1(3) Q) bubimoreka LIOK ymeHue pelaTh YcTHbIl onpoc,
M3MEHYHUBOCTD https://m.edsoo.ru/7f413b38 DIICMEHTapHbBIC TECTHPOBAHUE
TCHETUYECKUE  3aJladyd  Ha
\BresioepHas MOHO- u JTUTHOPUIHOE
LU3MEHYUBOCTNL U CKpCLIMBaHHUE,  CICIUICHHOE
HACIe0CMBEHHOCb. HacJe/0BaHHE;  COCTABISTH
Onucenemurau CXEMBI MOHOTHOPHIHOTO
DNULEHOMUKA, POITb CKpEIIUBaHUSI TSI
bRuUceHemuYecKux Npe/ICKa3aHusI
axkmopos 6 HaCJIeIOBaHKs TPU3HAKOB Yy
Hacne0osanuu u OpPraHU3MOB;
LU3MEHYUBOCIU yMeHue pewams
henomunuueckux Ouonocuueckue 3a0auu,
NpU3HaKosy BLIABAMb NPUYUHHO-
OpP2aAHUZMO8. criedcmeeHmbie CesA3U MeHCOy
ucciedyemvimu
Ouon0cUecKUMU NpoYeccamu
u AGNEHUAMU, oenams
6bIB00bI U NPOCHO3bI  HA
OCHOBAHUU NOJYYeHHbIX
pe3yibmamos
30 [['eHeTHKa yenoBeka. _ 1(3) brubimoreka LIOK [ymenue pemath | CamocrosiTenbHa
https://m.edsoo.ru/7f413b38 DIIEMEHTapHbIE g paboTa
Meouko-eenemuueckoe TCHETUYCCKUE  3ajJa4d  Ha
KOHCYIbMUPOBAHULE. MOHO- W JAUTHOpHIHOE
Cmeonogvie KAEmKU. CKpCIIMBaHHE,  CILEIUICHHOE
I lonssmue HaCIIC/IOBAaHKUE, COCTABIIAThH
(2eHemu4ecKoeo  2py3ay. CXEMBI MOHOTHOPUIHOTO
Omuueckue acnekmol CKpPEIINBaHHUS TUIST
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uccredoeanull. 6 obaacmu MpeacKa3aHus
pedakmuposanus, 2eHoma u HaCJIeJOBaHHS TPU3HAKOB Y
CMB0.I08bIXKILENOK. OpraHu3MOB,;

ymenue pewiams
["enemuueckue gpakmopul Ouonozuueckue 3a0auu;
106blULEeHHOU BLLAGIAMb NPUYUHHO-
4)Y8CMEUMENLHOCIU Clle0CmBeHHble C8A3U MeHCOY
uenogeka K Quzuyeckomy uccareoyembimu
u XUMUYECKOMY OuonocuyeckuMu npoyeccamu
BacpsA3HEHUIO u AGNEHUAMU, oenambu
OKpYICcarowet cpeowl. 6bI600bI U NPOCHO3bI  HA
["enemuueckas oCcHOBaHUU NOJYYEHHbIX
npeopacnonoNceHHOCMb pe3ynbmamos
uenogeKa K NamonocUusm.

Tema 7. Cesiekuusi opranuzMoB. OCHOBBI OMOTEXHOJIOTHU
31 Cenekims Kak Hayka W 1(3) bubnroTeka I[IOK [ymenwue PUMEHSTh YcTHBI ompoc

mporecc

Bakon 20MONOCUHECKUX
ps008 8 HACIeOCMEeHHOU
usmenyueocmu  H. U
Basunosa, e2o 3HaueHue
o151 CeneKyUuoOHHOU
pabomeoi.

https://m.edsoo.ru/7f413b38

MOJIyYCHHbIE  3HAHUS I
00BSICHEHUS OMOIOTMYECKUX
[IPOLIECCOB U SIBJICHUM, s

MPUHATUSA MPAaKTUYECKHUX
pElIEHU B IOBCEJHEBHOU
PKU3HU c LIENBIO

oOecrieueHuss O€30IIaCHOCTH
CBOETO 37I0POBbS U 370POBBS

OKPY>KaIOIIIX TIOJICH,
COOJIFOIEHN S HOpM
TPaMOTHOTO  TOBEJICHUS B
OKpY’KaroIeu MIPUPOTHOMN
cpene; IMOHMMAaHHE
HE0OXOIMMOCTH

KCIIOJIB30BAHUS

JTOCTHKEHUH  COBPEMEHHOM
OMOJIOTHN W OMOTEXHOIOTHI
ISt paIMoHaILHOTO

[IPUPOIOTIONIL30BAHMS;
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32 Merombl W JOCTH)XCHUS 1(3) bubnroreka HOK [ymenue KPUTHUYECKH VYerHbil onpoc,
CEeNeKUH  pAcTeHUi M https://m.edsoo.ru/7f413b38 OLICHUBATh U | CaMOCTOSTEIbHas
PKMBOTHBIX UHTEPIIPETHPOBATh pabora
Omanvl  KOMOUHAYUOHHOU MH(POPMAIHIIO
cenexyuu. OUOJIOTHYECKOTO

CoJIep KaHus, BKIFOYAIOIIYIO
locmuscenuss  cenexyuu [ICCBIOHAYYHBIC 3HAHUS U3
pacmenuil u Pa3JINYIHBIX HCTOYHHKOB
breugommbIX. « 3enenas (CMMU, HayuHO-TIONYJISIPHBIC
pesonroyusny. Coxpanenue MaTepHabl); ITUYECKHE
U U3yUeHUe 2eHeMUYeCKUX ACTICKTHI COBPEMEHHBIX
pecypcos KYJIbIYPHBIX MICCIICIOBaHU B OMOJIOTHH,
pacmenuii U UuUxX OUKUX MEIUIIMHE, OMOTEXHOJIOTHH;
poouuell 01 CO30aHUS yMeHue 8b108U2aAMb
HOBbIXCOPMOB U 2UOPUO08 eunomesvl,  NPoGepsiMb  UX
CeNbCKOXO3AUCMBEHHBIX DKCnepUMEHMATbHLIMU
KVIbM)P. H3zyuenue, cpeocmeamu, — opmynupys
coxparnenue u ynpaeieHue e uccne0o8aHus,
ceHemuyecKuMu AHATUUPOBAMb NOTYUEHHbLE
pecypcamu pe3yiemamsl U Oenamb
CeNbCKOXO3AUCMBEHHBIX U 6b1B0ObL,

NPOMBICIOBbIX  HCUBOMHBIX

6  yeunsax
VIYUUEeHUs CYWeCmBYIOuUX

U co30anusl
HOBbIX NOPOO, TUHULL U
Kpoccos, 8 mom uucie ¢

npUMeHeHuem
COBDEMEHHBIX  Memo00s
HAYUHbIX UCCIE008AHUL,
nepeooswix uoet u
nepcnekmueHbIX
MexHOI02UI.

33 |broTexHoIOTus KaK 1(3) bubnroreka OK ymenue  yuacmseosams 6 | CamocTosiTenbHa
OTpacsb IPOU3BOCTBA https://m.edsoo.ru/7f413b38 VuebHo-UCCIed06amenbeKoll s pabora

pabome no  o6uonozuu,
Buomexnono2ust u KONI0UU u  meouyume,
cunmemuueckas npOBOOUMOTL Ha oaze
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buonocus LUKOIbHBIX HAYUHBIX
oOwecms, u nyoOIUdHO
npeocmaeniams  NOJYYeHHble
pe3yibmamuol Ha
VUeHUUeCKUX
KOHGhepeHyusx;
34 |O60061IeHne 3HaHUH 1(3) bubnnoreka HOK |[ymenwue CO3/1aBaTh VYerHbll onpoc

https://m.edsoo.ru/7f413b38

COOCTBEHHBIE MUCbMEHHBIE U

YCTHBIE  COOOIIEHUS,
00001as OHOJIOTUYECKYIO
H(pOpMaINIO 3
HECKOJIBbKUX HCTOYHUKOB,
PaMOTHO HCIIOJB30BaTh
MMOHSATUAHBIN anmnapar
OHOJI0THH.
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11 knacc

No HaumenoBanue KonuyecTBO 4acoB DJIEKTPOHHBIE CHOHCOK UTOTOBEIX Cnoco0
/n paszenoB, TeM Bcero KoHTpo TpakTu (dpoBkIe) IJIAHUPYEMBIX PE3yJIbTaTOB OLICHKU
Jp— JECKHE 06paBOBaTeJIBHBIe pecypcehl C YKa3aHHUEM OTAIIOB UX HUTOT'OBBIX
5 5 (dbopMUpOBaHUS TJTAHUPYEMBIX
paboThI paboThI PE3YIIBTATOR
1 [DBosronus U METOMBI €& 1(3) bubnuorexa [JOK chOpMHUPOBAHHOCTH 3HAHHUI O VCeTHBI Ompoc
M3yJICHUS https://m.edsoo.ru/7f41cc74 |MecTe U poau Ouonoruu B cucreMe| Perenne npakTuko-
C€CTCCTBCHHBIX HAYK, B OPUCHTUPOBAHHBIX
ITeudicyuyue cunbl 56010yulL (bOpPMHUPOBaHHMH €CTECTBEHHO- 3a1a4
61006 no Y. Jlapeuny HAYYHON KapTHHBI MHUpa, B
MO3HAHUHU 3aKOHOB MPUPOIBI U
peleHry TPoOIIeM pallHOHATIBHOTO
/[euoicywgue cunvl 260a10yUU HPHPOIOTIONb30BAHHS
6udoe no 4. /lapeuny
2 |Actopus pa3BuTHA 1(3) bu6mmoreka [JOK c(hOpMUPOBAHHOCTh 3HAHUH O VCTHBIH onpoc
IpeCTaBIeHni 00 https://m.edsoo.ru/7f41cc74 |Mecte u ponu Guosnoruu B cucreme| Perienne npakTuko-
YBOJIIOIINN C€CTCCTBCHHLIX HAYK, B OPUECHTUPOBAHHBIX
(OpPMHUPOBaHHMH €CTECTBEHHO- 3aj1a9
Dopmuposanue Hay4YHO# KapTHHbBI MHpa, B
. MO3HAHUHU 3aKOHOB IPUPOIBI U
cuHmemuyecKou meopuu
pereHny IpodIIeM pallHOHaIBHOTO
beonOYUU
MPUPOJIOTIOTB30BAHUSI
Dopmuposanue
cuHmemuuecKou meopuu
beonoyuUU
3 Bun: kputepuu u 1(3) bu6nuoreka [IOK BJIaJICHUE CHCTEMOMN YerHblit onpoc
crpykrypa. JlaboparopHas https://m.edsoo.ru/7f41cc74 | Onosorumueckux 3HaHUM, KOTOpast | Pewenne npakTuKo-
paGota «CpaBHEHNE BIIOB BKJIFOYACT: OCHOBOIOJIATAIOLINE | OPHEHTHPOBAHHBIX
110 MOPhOTOTHIECKOMY OuONIOrMYecKre TePMUHBL M |3a/1a4, JJabopaTopHast
KPUTEPHIO» IMOHSTHS HACIIEACTBEHHOCTD, paboTa
U3MEHUYHBOCTb, POCT H Pa3BUTHE),
Budoos OMOJIOTHYECKHE TEOPHH
“oooopasoeanue Kax (xmetounas teopus T. [lIBanna, M.



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

Ce5136 MUKPOIBONIOYUU U
Brudemuono2un

[neiinena)

(bopMbI

Dopmbl ecmecmeeHH020
omoopa. 08uNCYWUl,
cmadbunuzupyrowuil,
paspviearouull
(Ouspynmusensiii). Ilonosou
ombop

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

OMOJIOrMYECKUX 3HAHHI, KOTOpast
BKJIFOYAET: OCHOBOIIOJIAraroIIe
OHMOJIOTHYECKUE TEPMHUHBI U
TOHSTHUS

[lomynsanus Kak 1(3) bubmnorexa [JOK BJIQJICHUE CHCTEMOI VYeTHBIH onpoc
bileMeHTapHast €AMHHIIA https://m.edsoo.ru/7f41cc74 | Ouomornveckux 3HaHUM, KOTOpas | Pemenne npakTuko-
BHIA BKJIFOYAET: OCHOBOIIOJIATAOIINE | OPHEHTHPOBAHHBIX
OMOJIOTHYECKHUE TEPMHUHBI 1 3amad, JrabopaTtopHas
Dmansvl 360110YUOHHO20 TOHATHA pabora
npoyecca: MUKpO3B8OOYUs
U MAKpOI8OIOYUSL
JlabopamopHnas paboma
«Bvlsignenue usmeHuu80cmu
V ocobetl 00H020 68U
JIBUOKYIIE CUTTBI 1(3) bubaunoreka [JOK BJIa[ICHHE CHCTEMOM Tectuposanue,
(>nemMeHTapHBIE (PAKTOPHI) https://m.edsoo.ru/7f41cc74 | Gnomormyeckux sHaHUii, KoTopas | Pemenne npakTHKO-
YBOTIOLHH BKJIFOYACT: OCHOBOIIOJIAraOIINe | OPUCHTUPOBAHHBIX
GI/IOJ'IOFI/I'-IGCKI/IC TCPMUHBI U 3aJa4
Dnemenmapnvie pakmopbvi TIOHATHS (KU3HE, KICTK,
OpraHu3M, MeTaboIIH3M,
peottoyutt roMeocTas, CaMoperyJIsis,
. CaMOBOCIIPOH3BEICHHE,
H3zonayus nonyasayu: HACJIEICTBEHHOCTh, U3MEHYHBOCTD,
eeoepauueckas POCT U pa3BUTHE), ONOIOTHUECKHE
(npocmpancmeennas), Teopuu (KieTouHas teopust T.
buonocuueckas [IBanuna, M. Illneiinena)
(penpodykxmusHas)
EctecTBeHHBII 0TOOp U €ro 1(3) bubmmoreka [JOK BJI3JICHUE CHCTEMOM

YcTHbIH onpoc
Pewenne npakTuko-
OPHUEHTUPOBAHHBIX
3a/1a4, TECTUPOBAHUE



https://m.edsoo.ru/7f41cc74
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\Bosuuxnosenue u 360J1I0YUA
COYUaIbHO2O noeeoeHusl
DICUBOMHbBIX

Pe3ynbTaThl SBOIOIUH: 1(3) bubimoreka [JOK BJIAJICHUEC OCHOBHBIMH METOJAMH | Y CTHBIH OIpoc
MPUCIIOCOOJICHHOCTD https://m.edsoo.ru/7f41cc74 Hay4HOTO IO3HAHHS, Pemenne npakruko-
OPTraHM3MOB 1 HCIIOJIb3YEMBIX B OHOJIOTHYECKUX | OPHEHTHPOBAHHBIX
BH006pa30OBaHHe HCCIIEIOBAHMUSIX KHUBBIX 0OBEKTOB |3a/1a4, TabopaTtopHas
(ommmcanwme, N3MEpEHUE, pabora
[Ipumepwl npucnocobienuil Ha6H'IOHeHHe’
3KCIIEPUMEHT);YMEHHUE BBIACIATh
y Opednuusmos. CYIIIECTBCHHBIE MIPH3HAKA
mopghonocuueckue,
usuonocuueckue,
buoxumuyeckue,
nosedenueckue.
OmmuocumenbHocms
npucnocooenHocmu
OpP2aHUZMO8
1. Jlabopamopnas paboma
«IIpucnocobnenus
OpeaHu3Mo8 U ux
omHOCUmenbHas
1e1ecoobpa3sHoOCmby.
2. Jlabopamopnas paboma
«H3yuenue apomopho3oe u
uouoaoanmayuii y
ACMEHU U HCUBOTHBIX Y
Hanpasnenust 1(3) bu6nuoreka [IOK BJIaJICHUE OCHOBHBIMU METO/IaMH VYcrHblii onpoc
MaKpPOIBOJTFOIHH https://m.edsoo.ru/7f41cc74 Hay4HOTrO MO3HAHUS, Pemenne npakruko-
HCIIOJIb3YEMBIX B OMOJIOTHYECKHUX OPUECHTHUPOBAHHBIX
Buoeeozpad)uquKue HUCCIICIOBAHUAX KUBBIX 00BLEKTOB 3a41a4
Memoob uzyenus (omucanue, U3MEpeHHE,
bsonoyLL HaOJIIOIEHHE,

PyoumenmapHhbvie op2anbsl u
amasusmvl. Monexynsapuo-

JKCIIEPUMEHT);YMEHHE BBIACIATH
CYyILIECTBEHHBIE ITPU3HAKU



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

cenemuueckue,
Ouoxumuueckue u
MamemamuiecKue Memoobvl
U3YYEHUSL DBOTIOYUU.

[ ‘omono2uumble 2eHbl.
Cosepementbie Memoowvl
nocmpoenus
punocenemuueckux
Oepesbes.

Xpomocommuvie mymayuu u
D60IIOYUS 2EHOMOB.

9 [[lyTu Makpo3BOIOLUHU 1(3) bu6mmoreka [IOK BJIaJI€HHE OCHOBHBIMU METOIAMHU YcTHBIH ompoc
https://m.edsoo.ru/7f41cc74 Hay4HOTO IO3HAHM, NPAKTHIECKAs
Ob6wue 3aKoHOMEPHOCIU HCTIONIB3YEMBIX B OMOJIOTHUECKUX pabora,
(npasuna) s6onoyuL UCCIIEZIOBAHUSX JKUBBIX OOBEKTOB TECTUPOBaHHE
[Ipunyun cmenvl pyHKyuil. (onmcanne, u3mepenne,
HaOJoIeHNe
Heobpamumocms 260110yuUl A ’
9KCIIEPUMEHT );yMEHHUE BHIJICIISAT
CYILECTBEHHBIE IPU3HAKU
Adanmusenas paouayusi.
Hepasrnomeprocms memnos
peonOYUU
10 Ucropus xu3nu Ha 3emne u|  1(3) bubmmnorexa LIOK BJI/ICHHC OCHOBHBIMH METOJAMH | Y CTHBIi ONPOC

METO/IBI €€ HU3YyUCHUSA

Jlabopamopnas paboma
«H3yyenue u onucanue
LUCKONAEMbIX OCTNAMKO8
OpeBHUX OP2AHUZMO8 )

Hayunvle cunomeswl
NPOUCXONHCOCHUSL HCUSHU HA
Semne. Abuocenes u
nancnepmus. JJonayynvle
npedcmasienus o
3apOoAHCOeHUU HCUSHU
(kpeayuonusm). I unomesa

NOCMOAHHO2O

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

Hay4YHOTI'O IMO3HAaHU,
UCTIOJIb3YEMBIX B OMOJIOIHYECKUX
WCCIIEIOBAHUAX KHUBBIX OOBEKTOB

(omcanue, U3MEpeHue,
HaOJIoIEHHE,
9KCIEPUMEHT);YMEHUE BBLACIATD
CYIIIECTBEHHBIE MPU3HAKU

Pewenue nmpaktuko-
OpPUEHTHUPOBAHHBIX
3a1a4



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

CaMO3aAPONCOCHUS HCUSHU U
e€ onpoesepoicenue
onvimamu D. Peou, JI.
Cnannanyanu, JI. [lacmepa.
I Ipoucxodicoenue JHcu3Hu u
acmpobuonozusi.

11 [(unotessl NPOUCXOKIACHUS 1(3) bubmmorexa LIOK BIIQ/ICHUC CHCTEMOH YCTHBIN onpoc
PKH3HU Ha 3emiie https://m.edsoo.ru/7f41cc74 | Ouonornveckux 3HaHUM, KOTOpas | Peuienne npakTuko-
BKJIIOYAcCT: OCHOBOIIOJAraromue OPUCHTUPOBAHHBIX
OCHO@Hble aMmanvi OHOJIOTHYECKHE TCPMUHBI U 3aga4
HeopeaHu4ecKoll 260110YUU TOHATHA
BupmyanvHas
nabopamopnas paboma
«Mooenuposanue onvimog
Munnepa—IOpu no
U3YUEHUIO AOUO2EHHO20
CUHME3A OP2AHUYECKUX
coeOuHeHull 8 nepeUUHOU
ammocghepey
12 (OcHOBHBIE 3TAIIBI YBOJIFOLIHN 1(3) bubmmorexa LIOK YMEHHE UCIIOJIb30BaTh YcTHbIi onpoc,

OpraHMYECKOTO MHpa Ha
BemMiie

OcHognbie smanvl
D60IIOYUU PACMUMENbHO20
mupa.

[Ipaxmuueckas paboma
«H3yuenue ocobennocmell
cmpoeHus pacmeHull
pazHbIX 0Moenosy

OcHosHble smanvl
B60NHOYUU IHCUBOTMHO20
mupa

[ Ipaxmuyeckas paboma

«H3yuenue ocobennocmell

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

COOTBETCTBYIOIINE apTyMEHTHI,
OHMOJIOTUYECKYI0 TEPMUHOJIOTHIO 1
CUMBOJIUKY JUIS IOKA3aTeIbCTBA
POJICTBa OPraHU3MOB Pa3HbIX
CHUCTEMATHYECKUX TPYIIII,
B3aHMOCBSI3H OPTaHU3MOB M CPEIBI
0OWTaHMs, €JUHCTBA
YeJI0BEYECKUX pac,
HEOOXOIMMOCTH COXpaHEHUS
MHOT000Pa3ns BUIOB U 3KOCHCTEM
KaK YCIIOBHUS COCYIIIECTBOBAHUS
MPUPOBI U YETIOBEUCCTBA

npakTudeckas padbora



https://m.edsoo.ru/7f41cc74
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CMPOEHUA NO360HOUYHbLX
ICUBOMHBLX )

13

PazButHe XH3HU 1O 9paM "
rnepuogam

Obwas xapakxmepucmuxa
KAUMAmMa u 2e0102U4ecKux
npoyeccos. [losenenue u
pacyeem xapaKxmepHvix
OpeaHU3MO8.
Veneobpazosanue: ezo
VC08USL U 6IUSHUE HA
2a308vlil cocmas
ammocgepul

Maccosvie goimupanus —
OKOJI02UYEeCKUe KPU3UCHI
npoutnozo. Ipuyunsl u
C1e0CmBUsL MACCOBbIX
soimuparuti. CogpemenHblll
OKOJI02UYECKULl KpU3uc, e2o
ocobennocmu. I[Ipobnema
coxpanenus
buopaznoobdpazus na 3emne

1(3)

bu6nmoreka [IOK
https://m.edsoo.ru/7f41cc74

BJIAJICHUE CUCTEMOM
OHMOJIOTHYECKUX 3HAHUW, KOTOpast
BKJIFOUAET: OCHOBOIIOJIAraromiye
OHMOJIOTHYECKUE TCPMUHBI U
MTOHSTHS

VYeTHBI onpoc
Pemenue mpakTuko-
OpUEHTHPOBAHHBIX
3a1a4

14

CoBpeMeHHas cucTemMa
OpraHHYECKOTO MHUpa

[ Ipunyunsvl kKiaccuguxayuu
OP2AHUIMOS.

OcHosnbie
cucmemamuyecKue epynnol
OpeanHu3Mos

1(3)

bubmmoteka [IOK
https://m.edsoo.ru/7f41cc74

BJIQJICHUE CHCTEMOI
OMOJIOrHYECKHUX 3HAHHI, KOTOpast
BKJIIOYAET: OCHOBOIOJIAraoIIne
OHMOIIOTHYECKUE TEPMHUHBI U
TOHSTHUS

VYceTHsll onpoc
Pemenue mpaktuko-
OpHEHTHUPOBAHHBIX
3aja4

15

"JBOJIIOINS YEJIOBEKA
(aHTpOMOreHes)

1(3)

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

YMEHHE UCTIOIb30BaTh
COOTBETCTBYIOIINE aPTyMEHTHI,
OHMOJIOTNYECKYI0 TEPMUHOJIOTHIO U

VYcTHbIH onpoc
Pewenne npakTuko-
OpPUEHTHPOBAHHBIX
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Pazeumue npedcmasneruii
0 npoucxodcoeHuu
ueno6eKa

Mecmo uenoeexa 6
cucmeme OpeanuyecKo2o
mupa

CUMBOJIUKY TSI TOKa3aTeILCTBA
POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII,
B3aMMOCBSI3H OPTaHU3MOB U CPE/Ib
o0uTaHus, eIUHCTBA
YEIIOBEUYECKHX Pac,
HEOOXOIUMOCTH COXPaHCHHS
MHOr000pa3us BUIOB U IKOCUCTEM
KaK YCIIOBHUS COCYIIIECTBOBAHUS
IPUPOJBI U YEJIOBEYECTBA

3a1a4

16

JIBroKy1re cuiibl
(axropsr) anTpomoreHesa

Coomnowenue
OUOI02UYECKUX U
coyuanbHbvix hakxmopos 8
anmponoeenese

OcHosHble cmaouu
anmponoeenesa. Pannue
ue/106eK000PA3HbIE
00e3bsiHbl (NPOKOHCYIbL) U
panHue noHeUObl — oobujue
npeoKu 4en08eK000pa3HbIX
00e3bsH U H00ell.
Aecmpanonumexu —
08yHO2Ue NpedKU NH00el.
Yenosek ymensviil, nepsvie
1320MOBNIEHUSA OPYOULL
mpyoa. Yenosex
NPAMOXO0AWULL U NEPBbLLL
661X00 J1100€ll 3a npedeibl
Appuxu. Yenosex
eetidenvbepeckutl — 0owuil
NpeodoK HeaHOepmaibCKo20
ues06eKa U 4enosexkd
pazymuoeo. Yenosex
HeanOepmanbCKull Kak 6uo

1(3)

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

YMEHHUE HUCIIOIb30BaTh
COOTBETCTBYIOIINE apTyMEHTHI,
OHMOJIOTUYECKYIO TEPMUHOJIOTHIO 1
CHUMBOJIUKY JUTS J0Ka3aTeIbCTBA
POJCTBa OPraHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIII,
B3aHMOCBSI3H OPTaHU3MOB M CPEIBI
o0WTaHMsI, IUHCTBA
YeNoBEYECKHX pac,
HEOOXOMMOCTH COXPaHCHHUS
MHOT000pPa3ns BUIOB U 9KOCHCTEM
KaK YCIIOBHUS COCYIIIECTBOBAHUS
MPUPOJIBI U YETIOBEUCCTBA

VYeTHBI onpoc
Pewienue mpakTuko-
OpUEHTUPOBAHHBIX
3aja4, TECTUPOBaHUE



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

r00etl X0100H020 Kiumama

17 (OcHoBHBIE cTaiuU 1(3) bubmmorexa LIOK YMEHHE UCTIOIb30BaTh VYcTHbIi onpoc
BBOJIIOLMA YEJIOBEKA https://m.edsoo.ru/7f41cc74 COOTBETCTBYIOLINE apryMEHTHI, | Perenne npakTuko-
6I/IOJ'IOFI/I'-ICCKyIO TECPMUHOJIOTUIO | OPUCHTHUPOBAHHBIX
Yenogek pa3yMHblL7 CHUMBOJIMKY IJId JOKAa3aTCJIbCTBA 3aga4
cospementozo muna, POJCTBa OPraHM3MOB Pa3HbIX
OeHUCOBCKULL YeNo8ek, CHCTCMATHHECKHX TPYIIT,
B3aNMOCB3U OpPraHu3MOB 1 CPEAbL
0C60€eHIe KOHMUHEHMOB 3a OGHTAHNA, eAMHCTEA
npedenamu Appuru. 4e0BEYECKHX pac,
[laneozenemuxa u HEOOXOIMMOCTH COXPaHCHHUS
naneoceHoMuKa MHOT000pa3ust BUIOB U 3KOCUCTEM
KaK yCJIOBHUA COCYIIECTBOBAHUS
Deonioyus co8pemeHHo20 IPUPOJIBI U YEIOBEUCCTBA
yenogexa. Ecmecmeennuiii
0moOOp 8 NONYIAYUX
uenogexa. Mymayuonnoiii
npoyecc u noauMoppusm.
[lonynayuonnvle 60HbL,
Opetigh cenos, muepayus u
«agpexm ocnosamensy 6
NONYIAYUAX COBPEMEHHOO0
uenogexd
18 [Yenoeueckue pacel U 1(3) bubmorexa LIOK YMEHHUE HCIIOJIb30BATh VeTHbIR onpoc

MPUPOAHBIEC alaNTalluN
JeJ0BeKa

Meswcoucyuniunaptoie
Memoovl AaHmMpOnoa0SUU

I Ipaxmuueckas paboma
«H3yuenue sxonocudeckux
aoanmayuil yenosexka»

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

COOTBETCTBYIOIIUE apTyMEHTHI,
OMOJIOTHYECKYHO TEPMUHOJIOTHIO
CUMBOITUKY JUTSI TOKa3aTeILCTBA
POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKHUX TPYIIII,
B3aMIMOCBSI3H OPTaHU3MOB U CPE/Ibl
0o0WTaHMsI, €IUHCTBA
YEJIOBEYECKHX pac,
HEO0OXOIUMOCTH COXpaHEHHS
MHOT000pa3us BUJOB U IKOCUCTEM
KaK YCJIOBHUS COCYILIECTBOBAHUS
MIPUPO/JILI U YE€TIOBEUECTBA

Pewenue nmpaktuko-
OpPUEHTHUPOBAHHBIX
3aJ1a4, IpaKTHYEeCKast
paboTa



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

19 [Dxonorus xak Hayka 1(3) bubanoreka [JOK yMEHHE y4acTBOBaTh B y4eOHO- VcTHBIH onpoc
https://m.edsoo.ru/7f41cc74 HCCIIe0BaTeNbCKON paboTe o | Permenune npakTuko-
3apoocoenue u passumue OUOJIOTHH, YKOJIOTUH U MEIUIMHE, | OPHEHTUPOBAHHBIX
e POBOJMMOI#T Ha 6a3e IKOIbHBIX 3a1a4
HAy4YHBIX OOIIECTB, U ITyOIMIHO
Memodsl SKON0CUL MPECTABISITH OMYYCHHBIC
3Hauenue 3K0102U4eCKUX PESyJRTAT 118 yHCHIHCCKIX
. KOH(EPCHIINSIX;
BHaHUU OJ15 YyesoseKda
20 (Cpensl obuTanus u 1(3) bubnuorexa LIOK BJIA/ICHUC CUCTCMOM YerHbii onpoc
PKOJIOrHYecKue (paKTophI https://m.edsoo.ru/7f41cc74 | Gnomormyeckux sHaHMii, KoTopas | Pemenne npakTHKO-
BKJIFOYACT: OCHOBOIIONIAraoIHe | OPUCHTUPOBAHHBIX
HOHﬂmue 06 QKOﬂOZuLlQCKOMV 6I/IOHOFI/I‘ICCKI/IC TCPMUHBI U 3aga4
HuuLe 8u0a. TOHATHA
Mecmoobumanue.
Mnozomeprnas mooens
DKON02UYeCKOU Huwu J{xc.
1. Xamuuncona. Paszmepwi
9KON02UYECKOU HULUU.
[ lomenyuanvuas u
peanu308aHHAs HULUU.
Buo kax cucmema
nonynayui. Apeanvt 6u008.
Buovl u ux s#cuzHeHHble
cmpame2uu.
DKon0cudeckue
OK6UBANEeHMbL.
3axonomepHocmu
noseoenus u Muepayuil
orcusommuuix. buonoeuueckue
UHBA3UU YYIHCEPOOHBLX
61006
21 |AGuoruueckue GaKTopbl. 1(3) bubmmoreka [IOK BJIaJICHUE CHCTEMO VerHbIi onpoc

Jlabopamopnas paboma
«Buvisisnenue

npucnocobenull

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

OMOJIOrMYECKUX 3HAaHHM, KOTOpast
BKJIIOYAET: OCHOBOIIOJIAraoIIne
OHMOJIOTHYECKUE TEPMHUHBI U
TOHSTHUS

Pemrenue MMPAaKTHUKO-
OPUECHTHUPOBAHHBIX
3aga4



https://m.edsoo.ru/7f41cc74
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OpP2AHU3MO6 K GITUSARUIO
ceemay

Vlabopamopnas paboma
«Bviaenenue
npucnocobienull
OpP2aHUZMO8 K GIUSHUIO
memnepamypoly

Vlabopamopnas paboma
«Anamomuueckue
0COOEeHHOCMU paACMeHUll U3
paznvix mecm oOUmMaHusLy

22 |buotnueckue GpakTopbl 1(3) bubimoreka [JOK BIIAICHUE CHCTEMO VCTHBIH onpoc
https://m.edsoo.ru/7f41cc74 OMOJIOTMYECKUX 3HAHUM, KOTOpas | Perenne npakTuko-
VKuznenHvle d)Oprl BKIIIOYACT. OCHOBOIIOJAararomume OPUCHTUPOBAHHBIX
op2anuzmoe OHOJIOrHYeCcKUe TCPMHHBI U 3aga4
IIOHATHA

Buonocuyeckue pummuol

23 [JKoyormuecKue 1(3) bubmmnorexa [IOK BJI/ICHUC CHCTEMOM VYceTHbli onpoc
XapaKTEPUCTHKH BUIA U https://m.edsoo.ru/7f41cc74 | Gnonormyeckux sHaHui, KoTopast | Pemnenue npakTuko-
MO YJISIIUN BKJIKOYAC€T: OCHOBOIIOJIArarmue OPUCHTHUPOBAHHBIX

OMOJIOrHYEeCKUe TCPMUHBI U 3aJa4

Kpuevie pocma TOHATHA
YUCTIeHHOCU NONYIAYUU.
Kpusble 8biocueanus.
Pezynayus 4ucieHHocmu
NONYIAYUL: POJb
pakmopos, 3asucauux u He
BaguCAWUX OM NAOMHOCIU
DKkonoeuueckue cmpamezuu
61008 (r- u K-cmpameeuu)

24 |CoobmiecTBa OPraHM3MOB 1(3) bubmmnoreka LIOK BIIa/ICHUE CHCTEMOMN VeTHBli ompoc

Dxocucmema Kax

omkpwimas cucmema (A.

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

OHMOJIOTHYECKNX 3HAHUN, KOTOpast
BKJIIOYAET: OCHOBOIIOJIAraroIne
OMOIOTHYECKUE TEPMHUHBI U

Pewenne npakTuko-
OPHEHTUPOBAHHBIX
3a1a4



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

/oic. Tencnu).
DyHKYUOHAbHBIE OIOKU
OP2aHU3MO8 8 IKOCUCTEMe:!
npoOyYeHmbl, KOHCYMEHMbI,
pedyyenmol

Tpoghuuecxue yposHu.
Tpogpuueckue yenu u cemu.
lAbuomuueckue 610Ku
brxocucmem. Ilouswt u unel 6
brocucmemax. Kpyeosopom
Gewecms u NOMoK dHepeuU
6 DKOCUCmeMme

IIOHATHA

25 [JKocHCTEMBI U 1(3) bubaunoreka [JOK BJIaJICHHE OCHOBHBIMYU METOJaMH | Y CTHBIH OIIpoc
3aKOHOMEPHOCTH HX https://m.edsoo.ru/7f41cc74 Hay4YHOrO NO3HAHUS, Pemenne npaxkruko-
CYIECTBOBAHMSE UCIIOJIB3YEMBIX B OHOJIOTHYECKUX | OPHEHTHPOBAHHBIX

HCCIICIOBAHUSIX KHUBBIX 00BEKTOB 3a/1a4
Dxonozuueckue nupamuobl (omucarme, msMepenre,
HaOJIoIEHHE,
IKCIIEPUMEHT);YMEHHE BBIJICIISAThH
DKon02uyecKue nUpamuovl CYIIECTBOHHBIC MIPH3HAKY

26 [DKOCHCTEMBI U 1(3) bubmmoreka LIOK BJIA/ICHUC OCHOBHBIMU METOaMH

BaKOHOMEPHOCTH UX https://m.edsoo.ru/7f41cc74 Hay4YHOTI'O ITO3HAHUS,
CYIIEeCTBOBAHMSI HCTIONB3YEMBIX B OMOJIOTUMECKHX | VCTHBIH OIpoc
UCCIIEJIOBAHUSX JKUBBIX O0BEKTOB | Perenyie TIPAKTHKO-
[unamuka saKocucmem. (onncanue, usmepetne, OPUCHTHPOBAHHBIX
Kamacmpoguueckue HaGH_IOHeHHe’ sanad
9 9KCIIEPUMEHT);YMEHHE BBIACIATh
nepecmpotiku. Prykmyayuu CYIIECTBEHHBIE IIPU3HAKA
Hanpaenennvle
3aKOHOMEpHblE CMEHbL
coobuecme — cykyeccuu.
[ lepsuunvie u mopuynvie
cyKyeccuu u ux NPUYUHbIL.
27 [[IpupoHBIC SKOCUCTEMBI 1(3) bubnuotexa [JOK BJIaJICHUE OCHOBHBIMU METO/IaMH YcrHblit onpoc

DKocucmemvl 03€p U pex.

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

Hay4YHOTI'O IMO3HAHU,
HCIIOJIb3YEMBIX B OMOJIOrHYECKUX
HCCICOOBAHUAX KUBBIX 00BEKTOB

Pewenne npakTuko-
OPHUEHTUPOBAHHBIX
3a1a4



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

IKxocucmemvl Mopel u
oKeanos.

Dxocucmemvl MyHOp, 1€CO8,
cmenetl, NyCMblHb.

OKCKypcus « IKCKypcusl 6
MURUYHLLIL OUO2E0YEHO3 (8
0yopasy, bepe3Hsx, elbHUK,
Ha CYX00O0IbHbILL UTU
NOUMEHHDbLU JIY2, 03€epO,
0010mo)»

(omucanue, U3MepeHHE,
HaOJII0IeHHE,
IKCIIEPUMEHT );yMEHHUE BBIJICIISATh
CYIIECTBEHHBIC TIPH3HAKU

28 |AHTpomnoreHHbIE 1(3) Bubanoreka [JOK BJIa[ICHHE OCHOBHBIMHU METOJAaMH | Y CTHBIH Ompoc
HKOCHCTEMBI https://m.edsoo.ru/7f41cc74 Hay4HOr'0 MO3HAHHA, Pemenue npakTuko-
HCIIOJIB3YEMbIX B OHOJIOIHYECKHX | OPHEHTHPOBAHHBIX
Vp6oskocucmensi. HCCJIC/IOBAaHUSX JKUBBIX OOBEKTOB 3a1a4
omonumopune. (omicanue, U3MEpeHHE,
[ Ipaxmuyeckas paboma Ha6H‘IOHeHHe’
9KCIICPUMEHT);YMEHHE BBIJICIISTH
«H3yuenue u onucanue CYIICCTBCHHBIC PHIHAKH
VypboIKOCUCmeMblL»
Jlabopamopnas paboma
«H3yuenue paznoobpasus
METKUX NOYBEHHBIX
UIeHUCTNOHO2UX @ PA3HBIX
bKOCUCmEMAaxy
29 |buocdepa — rmobanbHas 1(3) Bubanoreka [JOK BJIAJICHUE OCHOBHBIMH METOJIaMU YeTHBIH onpoc

DKOCHUCTEMA 3eMITU

Pazeumue npedcmasnenuii
0 buocgepe 6 mpyoax .
3rocca. YVuenue B. U.
Bepnaockozo o buocghepe

Obaacmu duocghepuvl u eé
cocmas. Kusoe eujecmeo

Ouocghepvl u e2o pynxkyuu

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

HAYYHOTO TIO3HAHUS,
I/ICHOJ'[B?:yCMBIX B 6I/IOHOFI/I‘IGCKI/IX
HUCCIICOOBAHUAX XKUBBIX O6T)eKTOB
(omucanue, n3MepeHHe,
HaOJIIOIEHHE,
JKCIIEPUMEHT);YMEHHE BBIACIATH
CYIIECTBEHHBIE MPU3HAKU

Pemrenue MNMPAKTHUKO-
OPUECHTHUPOBAHHBIX
3aga4



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

30 [3akoHOMEpHOCTH 1(3) bu6nmoreka [IOK BJIaJICHUE OCHOBHBIMU METOIaMH VYcrnblii onpoc
CYIIIECTBOBaHMS OHOCHEPHI https://m.edsoo.ru/7f41cc74 Hay4HOTO MO3HAHM, Pemrenne mpakruko-
HCIIOJIb3YCMBIX B OHOJIOTHYECKUX OPUCHTUPOBAHHBIX
30Ha]le0cmb 5u00(ﬁepbl HUCCICIOBAHUAX KUBBIX 00BEKTOB 3ada4
OcHosHble buombvl cyuiu (omucarue, n3Mepennue,
HaOJII0IeHHE,
. JKCIIEPUMEHT);YMEHHE BBIACIATh
Yemotiuueocms 6uocghepol A ——
31 [YenoseuectBO B Ouocepe 1(3) bubmmoreka [IOK BJIaJICHUE OCHOBHBIMU METOJaMHU | Y CTHBIA OIPOC
BeMiu https://m.edsoo.ru/7f41lcc74 HAy4YHOT'O MO3HAHUS, Pemenne npaxruko-
HCIIOJIb3YCMBIX B 6I/IOHOFI/I‘ICCKI/IX OPUCHTHUPOBAHHBIX
AHmponoeeHHoe HUCCICOOBAHUAX XKUBBIX 00BEKTOB 3aga4
soz0eiicmeue na (ommcanue, U3MEpeHHE,
. HaOJIr0IeHHE,
pacmumenvHull U
- JKCIIEPUMEHT);YMEHHUE BBIACISATh
PICUBOMHBIU MUP CYHIECTBCHHBIC ITPU3HAKH
Oxpana npupoovl
32 |CocyliecTBOBaHHE 1(3) Bubanoreka [JOK BJIa[ICHHE OCHOBHBIMHU METOJAaMH | Y CTHBIH Ompoc
[PUPOILI U YETOBEYECTBA https://m.edsoo.ru/7f41cc74 Hay4HOT'0 MO3HAHH, Pemenne npakruko-
HCIIOJIb3YEMBIX B OMOJIOrHYECKUX OPUCHTHUPOBAHHBIX
Payuonanshoe HCCIIENOBAHUAX KUBBIX O0OBLEKTOB 3a7a4
npupodononbsosarue (onucaHue, U3MEPEHHUE,
HaOJII0IEHHE,
V. . 9KCIIEPUMEHT);YMEHHE BBIACIATh
choutusoe passumue CYIIECTBEHHBIE MPU3HAKU
33 |0O6o0menre 3HaHA 1(3 Bubmnoreka IIOK eHre cO3/1aBaTh VCTHEBIN OIIpoC
yM
https://m.edsoo.ru/7f41cc74 | cobcTBEHHbIE TUCHMEHHBIE U
YCTHBIE  COOOIICHMS,
00001ast OUONIOTHYECKYIO
nHGOpMaIIHIO n3
HECKOJBKUX HCTOYHHUKOB,
TPaMOTHO HCIIOJIh30BaTh
MIOHATUMHBIN arrapar
Ouosioruu.
34 |006001menye 3HaHUH 1(3 buonnorexa IHIOK €Hye CO31aBaTh Y cTHBI ompoc
yM
https://m.edsoo.ru/7f41cc74 | coOCTBEHHbBIC MTMCHMEHHBIC U
YCTHBIE  COOOIIEHMUS,
0000mmas OMOJIOTHIECKYIO



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

nHbOpMaIHIO u3
HECKOJIbKUX HCTOYHUKOB,
TPaMOTHO HCTOJIb30BaTh
MOHSATUAHBIN arapar
ouosoruu.

Htoro Ha 6azoBoM ypoBHe 34 4, Ha yrinyOiaeHHOM ypoBHe 102 4




ITPOBEPAEMBIE HA EI'D ITIO BUOJIOTUU TPEBOBAHUA K PE3YJIBTATAM

OCBOEHHUS OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBbBI

Kon
NpoBePsSIeMOro
TpedoBaHMSI

CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3yJIbTATAM OCBOEHHUS
OCHOBHOI 00pa30BaTe/IbHON NMPOrpaMMbl CpeHero 001ero 0opa3oBaHus

CdopmMupoBaHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTUHBI MHpa, B
MO3HAHUHM 3aKOHOB TMPHUPOIbl U PEIICHUU >KU3HEHHO BaXXHBIX COLUAIBHO-
ATUYECKUX, SKOHOMUYECKHX, IKOJIOTHUYECKUX MPOOIEM YeTOBEYECTBA, a TAKXKE B
pEIIeHNH BOMPOCOB PAlMOHAIBLHOTO MPUPOJIONOIL30BaHUs, B (HOPMUPOBAHUU
LIEHHOCTHOTO OTHOUIEHMsI K IpUpOJe, OOIIECTBY, YEJIOBEKY; O BKJIaJe
POCCUHCKHX U 3apyOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Bnanenue cuctemoil 3HaHMH 00 OCHOBHBIX METOJAaX HAY4YHOIO ITO3HAHUS,
UCIOJIb3YEMBIX B OMOJIOTHYECKHUX UCCIIEJOBAHUSIX KUBBIX 00BEKTOB M 9KOCUCTEM
(omucaHue, U3MEpeHHe, MPOBEICHUE HAOJIOJCHUN); CIIOCO0aMU BBISBICHUS U
OIICHKHU aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE.

YMeHue  BBIIBUTaTh TUIOTE3bl, TMPOBEPATH UX  AKCHEPUMEHTATbHBIMU
cpencTBaMu, (GopMyIHpysS Ielb HCCISAOBAHUS, aHAIM3HPOBATH ITOJTYYCHHBIC
pE3yNbTaThl U AENaTh BHIBOBI.

BbisiBieHHE 3aBUCHUMOCTH MEXAY HCCIeyeMbIMH BEIMYMHAMH, OOBSCHEHHE
[IOJIyUEHHBIX DPE3yJbTaToOB U (HOPMYJIMPOBAHHUE BBIBOJIOB C HCIOJb30BaHUEM
HAay4HbIX [OHATHI, TEOPUI U 3aKOHOB

YMenue BIIAJIETh CUCTEMOM OMOJIOTrMYECKHUX 3HaHUM, KOTOpast
BKJIIOUAET: OCHOBOIOJIATalONINe OWOJIOTHYECKUe TEPMHUHBI M TIOHSTUS (KU3Hb,
KJIETKa, TKaHb, OPTaH, OPraHu3M, BUJI, TIOMYJISIINS, SKOCUCTEMa, OMOIIeHO03, brocdepa;
MeTaboHM3M, TOMeOCTa3, KJIeTOYHbIH IMMYHHUTET, OMOCHHTE3 Oenka, OHOMOIUMEpBI,
JUCKPETHOCTh,  CAMOPETYJISIIHSI,  CaMOBOCIIPOM3BEICHUE,  HACIICACTBEHHOCTD,
HU3MEHYMBOCTb, YHEPrO3aBUCHMOCTb, POCT M PA3BUTHE);

Ouosornyeckue Teopuu: KierouHas Teopus T.IlIBanna, M. Illneiinena,
P. Bupxosa; KJIOHAJIBHO-CEJIEKTUBHOT'O MMMYHUTETA I1. Opnux,
.M. Me4ynnkoBa, XpOMOCOMHasl Teopusl HaclieACTBeHHOCTH T. MopraHa, 3aKoH
3apoapimeBoro cxoactBa K. bapa, »sBomonuonnas teopus Y. J[apBuHa,
CUHTETHUYECKAsi TEOPHs IBOJIIOLMU, TeopHus aHTponoreHeza Y. /lapsuHa; Teopus
ouoreonenosza B.H. Cykauéna; yuenne H.J. BaBunoBa o neHTpax MHOrooopasus
U TPOUCXOXKJEHUs KyIbTYpHBbIX pacTeHud, yuenue A.H. CeseproBa o myTsx u
HaIpaBleHUsAX dBoIIOINH, yueHue B.W. BepHanckoro — o 6uocdepe);

3aKOHBbI (CI[I/IHOO6pa3I/ISI INOTOMKOB  IICPBOI'0  IOKOJICHHA, PACIICIICHUA
IMPU3HAKOB, HE3aBUCUMOTI'O HACJICJOBAHUS IMPHU3HAKOB I. MeHJIeJ'ISI; CHCTIJICHHOT'O




HacJeJOBaHUS TMPU3HAKOB W HAapylleHUs clerieHuss reHoB T. Moprana;
TOMOJIOTUYECKUX PSIAOB B HacieacTBeHHOM m3MeHunBoctu H.M. BaBumosa; re-
HeTrnyeckoro pasHoBecus Jx. Xapau u B. BaiinOepra; 3apoapIeBoro cxoicTsa
K. bapa; 6uorenernueckuii 3akon . ['ekkens, . Mroiepa);

IMPUHIMIIBL (LII/ICTOTI)I ramerT, KOMHJ’IeMeHTapHOCTI/I);

npaBuia (MuHumyma 0. JInOuxa, s3Konoruyeckoi nmupamubl 4ucen, OuomMaccel
Y DHEPIUH);

runote3bl (koanepBatHoi A.W. OmapunHa, nmepBuyHoro OynwoHa JIk. XonneiHa,
mukpocgep C. Dokca, pubdozuma T. Hek)

YMenue peiiatb IMNOHWCKOBLBIC OHOJIOTHYECKHUE 3aJa4u; BBIABJIATH HNPUYHUHHO-
CICACTBCHHBIC CBA3HM MEXKAY UCCICAYEMbBIMU OHOJIOrMYECKUMU 06T>GKT3.MI/I,
npoueccamMu M ABJICHUAMU, ACJIATb BBIBOAbI W IMPOIrHO3bI HAa OCHOBAHWU I10JIY-
YCHHBIX PE3YJIbTATOB;

COCTaBJIATh 'CHOTUIINYCCKHNEC CXCEMbI CKpCIIMBaHUA JILA PasHbIX THUIIOB
HaCJICAOBAaHUS IIPU3HAKOB Y OPIraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA BCUICCTB U
OHCPIHMH B SKOCUCTECMAX (I_ICHI/I IIUTaHWA, ITMIICBBIC CCTI/I)

YMeHue ycTaHaBJIMBAaTh B3aMMOCBA3M MEXAY CTPOCHHEM U (DYHKUIMSIMHU:
OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMM M CUCTEMAaMU OpPraHoB Yy
pacTeHUH, JKUBOTHBIX U YEJIOBEKA; MEXJy dTanamMu oOMEHa BEIECTB; 3TalaMu
KJIETOYHOTO LMKJIAa W JKU3HEHHBIX LUKIOB OPraHU3MOB; 3TalaMu 3MOpuo-
HaJIbHOT'O Pa3BUTHUS; TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (PAKTOPAMU Cpebl
oOuTaHMA; MpOLECCAMU 3BOJIOLMHU; JIBUWXKYIIMMH CUJIaMU aHTPOIOI€HE3a;
KOMITOHEHTaMH Pa3JIMYHBIX SKOCHCTEM M IPUCHOCOOICHUSIMI K HUIM OPTaHNU3MOB

VYMeHue BIACTITh CYILICCTBCHHLIC ITPHU3HAKU:

CTPOEHHUS BUPYCOB, KIJIETOK MPOKAPHOT M JYKAPHOT; OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB, BUJIOB, OMOT€01IEHO30B, IKOCUCTEM U Onochepsl;
CTPOCHHS OpraHOB U CHUCTEM OpPraHOB pAcCTEHUH, >KUBOTHBIX, 4YeJIOBEKa,
NPOIIECCOB  KU3HEACATENBHOCTH, TPOTEKAIONIMX B OpPraHU3Max pacTeHUH,
KUBOTHBIX ¥ 4YEJIOBEKA; OMOJIOTMYECKUX INPOLECCOB: OOMEeHa BEILECTB
(merabonmu3M), HWHPOpMAMU M  TPEBpallCHUs  OSHEPruu, OpoKkeHus,
aBTOTPO(HOIrO U reTepoTPOPHOro THUIOB MUTAHUSA, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MEH03a, TaMETOreHe3a, IMOPUOTeHE3a, TOCTIMOPHOHAIIBHOTO PA3BUTHS,
pasMHOXKEHHUS, WHAMBHUIYAIbHOTO  pPa3BUTHS  OpraHu3smMa  (OHTOTreHe3a),
B3aWMOJICHCTBHS TEHOB, TETEpPO3MCa; JEHCTBHIA MCKYCCTBEHHOTO 0TOOpa,
CTaOMIIM3UPYIOLIETO, JBUXKYIIETO M Pa3pbIBAIOIIET0 €CTECTBEHHOIO OTO0pa;
JJIONATPUYECKOT0 U CUMIIATPUYECKOTO0 BU000pa30BaHuUs; BIUSHUS JIBMKYIIMX
CHJI HBOJIIOIUHM HA TeHO(MOH] TOIMYJISAINH; MPHUCIIOCOOIEHHOCTH OPTraHU3MOB K
cpezie oOUTaHMs, YepeoBaHMsI HAMIPABICHUN HBOJIOIMH; KPYrOBOPOTA BEIECTB
Y TIOTOKA DHEPTUU B SKOCHCTEMAX

CdopMupoBaHHOCTh YMEHHS BBIIEIATH CYLIECTBEHHBbIE NPHU3HAKH BHUPYCOB,
KJIIETOK IPOKAPUOT U  JyKApUOT; OJHOKIETOYHBIX W MHOI'OKJIETOYHBIX
OpraHN3MOB, BHJIOB, OHMOreoIeHO30B u DKOCHCTEM;
0COOEHHOCTH TpOLIeCCOB 0OOMEHa BELIECTB W NPEBPAICHHUS SHEPIHMH B KIETKE,
¢doToCcuHTE3a, IUIACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a,
MHUTO33, Meno3a, OIUIOJOTBOPEHH, pa3BUTHS U Pa3MHOMKEHUs,




WHAMBUYAIbHOTO  Pa3BUTHUA  oOpraHu3mMa  (OHTOreHesza), OopwrObI  3a
CyIIIECTBOBAHUE, €CTECTBEHHOTO otbopa, BH1000pa30BaHMs,
NpUCIOCOOJICHHOCTH OPraHU3MOB K CpeAe OOWTaHUs, BIUSHHS KOMIIOHEHTOB
HKOCUCTEM, AaHTPOIOTECHHBIX M3MEHEHHH B OJKOCHCTEMax CBOEH MECTHOCTH,
KPYrOBOPOTAa BEIIECTB M MPEBPAIIEHUs SHEPTrUH B Orocdepe

YMeHue UCHOoJIb30BaTh  COOTBETCTBYIONIME apTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUIsI TOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEeMATHUYECKUX TPYII;, B3aUMOCBSI3M OPraHW3MOB W CpeIbl OOWUTAHUS;
€IMHCTBA YEJIOBEUECKUX pac; HeOOXOIMMOCTH 3J0POBOTO 00pa3a KU3HU, COXpa-
HEHUS pPa3HOOOpa3us BUIOB M OSKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBaHUS
MIPUPOJIBI U YEJIOBEYECTBA

YMeHue KpUTUYECKH OICHUBATh MH(OPMAIMIO OMOJOTUYECKOTO COJEPKAHUS;
UHTEPIIPETUPOBATh ITUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B
OWoNoruM,  MEIUIMHE, OWOTEXHOJIOTMH,  paccMaTpuBaTh  TJI00ATbHBIE
HKOJIOTMYECKHE MPOOJIeMbl COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIECHHUIO K
HUM COOCTBEHHYIO TTO3UIIUIO




Kog

IHHEPEYEHDb 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I I1O
BNOJIOI'NAN

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYCHHUE

1.1

COBpeMCHHaH ouojorus - KOMIIJICKCHAas HayKa. buonornueckue HayKHU
U H3y4YaCMbIC HMU HpO6JICMBI. CDyHI[aMeHTaJILHBIC, MNPUKIAAHBIC M ITOUMCKOBBIC HAYYHBIC
HCCIICIOBAHUA B OHOJIOTHH.

3HaueHue OUONOTHH B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHUHBI MHpA.
[Ipodeccuu, cBszanHble ¢ Ouonoruedl. 3HaYeHHE OHWONOTHH B MPAKTUYECKOW NEATEIHHOCTH
YelloBeKa: MEUIIMHE, CEIbCKOM X03SHCTBE, IPOMBIIIIIEHHOCTH, OXpaHe IPUPO/IbI

1.2

JKuBbie cucTteMbl Kak mnpeaMeT u3ydeHust Ouosnoruu. CBOWMCTBA JKUBBIX CHCTEM: E€IHHCTBO
XUMHUYECKOTO COCTaBa, ITUCKPETHOCTh U IIEIOCTHOCTb, CJIOXKHOCTh U YIHOPSIAOYCHHOCTh
CTPYKTYpPBI, OTKPBITOCTh, CAMOOPTaHU3aIIUsI, CAMOBOCIIPOU3BEIACHUE, PA3IPAKUMOCTh, U3MEH-
YUBOCTb, POCT U Pa3BUTHE.

YPOBHHU OpraHU3alUM JKUBBIX CUCTEM: MOJIEKYJIIPHBIN, KJIE€TOYHbIN, TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJISITUOHHO-BU/IOBOM, AKOCHCTEMHBIH (OmoreoneHotndeckuii), Omocdepnsiii. Ilpomeccsr,
IPOUCXOJAIINE B JKUBBIX cucTemMax. OCHOBHbIE IpH3HAaKkM >kuBoro. JKu3Hp kak ¢opma
CYLIECTBOBAHMSI MATEPUU

1.3

Metoasl Ouonoruueckoit Hayku. HabOmronenue, m3MmepeHue, HKCIEPUMEHT, CHCTEMaTH3alus,
MetaaHanus. [lonsitTue o0 3aBUCMMOM MW HE3aBUCUMOW  repeMeHHou. [lmanupoBanue
skcriepumenTa. [loctanoBka u mpoBepka runortes. HyneBas rumoresa. [lonstue BbiOOpkH U e€
JIOCTOBEPHOCT. Paz6poc
B Ouornormueckux naHHBIX. OIllEHKa JOCTOBEPHOCTH TMOMYYEHHBIX pe3ynbTaToB. [IpHunHBI
HCKaXCHHS PE3YJIbTATOB dKCIIEpUMEHTa. [[oHsATHE CTaTUCTUYECKOTO TeCTa

Knerka kak Omosiorudyeckast CuicteMa

2.1

Krnerka — cTpykTypHO-(QyHKIIMOHANIbHAS €IMHULA KUBOTO. VicTOpust OTKpBITHS KIETKH. PaboThI
P.I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos). OcHoBHBIE
ITOJIOKEHUSI COBPEMEHHOM KIIETOYHON TEOPHH.

Metoapl  MONEKYJISpHOW W KJIETOYHOM  OMOJIOTMH:  MHKPOCKOMHMS, XpomaTtorpadus,
anekTpoope3, MeTOJ] MEuUeHbIX aToMoB, JuddepeHIaTbHoe  LHEHTPU(PYTrUpOBaHUE,
KYJIbTUBHPOBAHUE KIIETOK

2.2

XVMMUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIBTPaMUKpPOdJIEMEHThL. Boga u e€ poib Kak
pacTBOpUTEIN, pEareHra, ydacTMe B CTPYKTYPHUPOBAaHMM  KIETKH, TEIUIOPETYIISLUU.
MuHepabHbIE BEIIECTBA KJIETKH, UX OMojoruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

buonoruueckue noiaumepsl. benku. AMHUHOKUCIOTHBIN cocTaB 06enkoB. CTPYKTYpbl O€IKOBOM
Monekynbl. [lepBudHast cTpykTypa Oenka, TeNTHAHAS CBS3b. BTOpWYHAs, TpeTWYHAS,
4yeTBepTUYHAsA CTPYKTyphl. Jlenatypamus. CpoiictBa OenkoB. Knaccupukauus OenkoB. buo-
Jorudyeckue QyHKINU OEJIKOB.

YrneBonpl. MoHOCaxapuapl, AWCAXapuIbl, OJUTOCAXapUAbl W Mojucaxapuabl. OOmmil 1miaH




CTpoeHus U (PU3MKO-XMMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue yHKIMU yrIeBOIOB.

Jlunu sl TuppodunsHO-TUAPOGOOHEIE CBOMCTBA. Knaccudukanus
munuaoB. Tpuriaunepuasl, Gocoauuabl, BOCKH, CTEpOUabl. bruonornueckue byHKIIH
mumuaoB. OOmme CBOMCTBa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CIIOCOOHOCTh K

CaMO3aMbIKaHHIO, ITOJTYITPOHUIIACMOCTD.

Hyxneunoseie kucnotsl. JIHK u PHK. Ctpoenue nykienHoBbix kucinoT. Hykneotuasl. [Ipunnun
kommuieMentapuoctu. [Ipasuno Yapradpda. Crpykrypa JHK — ngBoiiHas crompains.
Mecronaxoxaenue u ononornueckue Gynkuu JJTHK. Buner PHK. ®ynknun PHK B kieTke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsizu B moiiekyiie AT®. buonornueckue
¢byakuun AT®. BoccTaHOBIICHHBIC NMEPEHOCUMKH, WX (PYHKIUMU B KieTke. CeKBEHUPOBAHHE
JHK.

CrpykrypHas Owuonorusi: OWOXUMHYECKHE W OMO(HU3MYECKHE HCCIEIOBAaHUS COCTaBa H
POCTPAHCTBEHHOH CTPYKTYpPBI OMOMOJIEKYIT

2.3

Tumel KJIETOK: JyKapuoTW4ecKas © Tpokapuothdeckas. CTpyKTypHO-(QYHKIIMOHAIBHBIE
00pa30BaHMsl KIETKH.

Crtpoenue mpokapuoTHueckol kieTku. KnetouHas creHka Oaktepuit u apxeil. OcoOeHHOCTH
CTpoeHHusi TeTepoTpoHOl H aBTOTPO(HON NPOKAPHOTHUECKUX KIETOK. MecTo H poJjb
MIPOKApUOT B OMOILIEHO3aX.

Crtpoenrne u (QYHKIMOHUPOBAHUE OJyKapHoTH4eckoi kieTku. I[lmasmaruueckas memOpaHa
(urazmanemma).  CTpykTypa IUIa3MaTuuecko MemOpanbl. TpaHCOpPT BemIECTB  Yepe3
I1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIM (nuddysusa, obneruénnas auddysus), aKTUBHBIHA
(mepBUYHBIA M BTOPUYHBIA aKkTUBHBIM TpaHcnopt). Ilomynponunaemocts MeMOpanbl. Pabora
HATPUI-KaTMEBOr0 Hacoca. DHAOIUTO3: MUHOIUTO3, (paromuTos. Jx301uTo3. Kierounas cTeHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, IpruOoB.

[uromnmasma. Iluto3ons. Ilurockener. JIBwkeHne nutomasMbl. OpraHouapl — KIETKH.
OpHoMeMOpaHHbIe OpraHOUbl KIETKU: 3HJominazMarudeckas cetb (OIIC), annmapar ['onbixwy,
JIM30COMBI, UX CTpOeHHE U (GYHKIMU. B3auMocBA3b OAHOMEMOpPAaHHBIX OPraHOUAOB KIETKH.
Crpoenue rpanHyisipHoro petukyiayma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['magkuil (arpaHyssIpHBINA) SHAOIUIa3MaTHYeCKUN peTuKyIyM. CekpeTopHas GyHKUIUsS
anmapara ['onbpxu. TpaHcnopT BelecTB B KieTke. Bakyonu pacTUTENbHBIX KiIETOK. KileTOuHbIN
cok. Typrop.

ITonyaBTOHOMHBIE OPraHOUIBI KJIETKHA: MUTOXOHIPUY, TUIACTHIBL.

Crpoenue u GyHKIMU MUTOXOHAPUNA U Tu1acTH]. [lepBUYHbIE, BTOPUYHBIE U CIIOKHBIE MIACTH/IbI
(OTOCUHTE3UPYIOLIMX AYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEHKOIUIACThl  BBICIINX
pacTeHui.

HememOpannbie opranounsl kietku CtpoeHne n GyHKIIMM HEMEMOPAHHBIX OPraHOMJIOB KIIETKH.
PubGocombl. MukpoduiaameHTsl. Mpleunble  KIeTKH. Mukporpybouku. KieTounslid 1eHTD.

CrpoeHue u IBUKEHHE )KTYTUKOB U pecHu4YeK. MUKpoTpyOouku uToruia3Mel. LleHTpuoss.

Anpo. Obosiouka siApa, XpOMATHH, KApUOILJIa3Ma, SAPBIIIKY, UX CTpoeHue U GyHKIUU. S nepHblit




6enKoBbBIN MaTpHKC. [IpocTpaHCTBEHHOE PACcIONIOKEHNE XPOMOCOM B HHTepGazHoM sape. benku
XpOMAaTHHa — TUCTOHBI.

Knerounsie BkmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT (PacTUTEIbHOM,
KHBOTHOM, TpUOHOIN)

2.4

AccuMuIsIIMS M JUCCUMIIIALUS — JIB€ CTOPOHBI Merabonu3Mma. Tumbl oOMEHa BeILECTB:
aBTOTpPOHBIA U reTepoTpoHbIA.  YyacTue  KuUCIOpoAga B OOMEHHBIX  IIPOLECCAX.
DHepreTuieckoe obecrnieueHue kieTku: mnpespamieHne ATd B oOMeHHbIX mporeccax. Dep-
MEHTATUBHBIN XapaKTep peaKifii KIeTOYHOTo MeTabonn3ma. DepMeHTHI, X CTPOEHHE, CBOWCTBA
u MexaHusM aeicteust. KopepmenTsl. OTianuuns GepMeHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.
benku-akTuBaTOpHl M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (DEPMEHTATHBHBIX PEaKIMN
OT Pa3JIUYHBIX (PAKTOPOB.

[lepBuuHbIl cHHTE3 OpraHuyeckux BemiecTB B kierke. dotocuuTe3. Ponp xioporuiactoB B
nporecce porocunTe3a. CBeroBas u TemHoBas (asbl. [IpogykTuBHOCTH (hoTOCHHTE3a. Brinsinue
pa3nuyuHbIX (PaKTOPOB HA CKOPOCTh (poTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XemocuHTe3. Pa3HOOOpa3ue opraHM3MOB-XEMOCHHTETHKOB: HHUTPUMUIMPYIOIIUE OaKTepuH,
&Kelle300aKTepun, cepodaKTepr, BOJIOPOAHbIE OaKTepuH. 3HAUEHUE XEMOCHUHTE3A.

AnaspoOHble opraHu3mbl. Bumel OposkeHus. [IpoaykThl OpOXKEHHS W HMX HCIIOJIB30BaHHUE
YeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHWOTEXHOJOTHUH | BO30OYAWTEIU
00JIE3HEM.

AnpoOHBIC OpraHu3Mbl. JTarnbl 3HepreTuueckoro ooMeHa. IlonroroBurenbHblid dTam. [ukoamu3
— OCCKHCIIOPOTHOE PACHICTUICHHE TIIFOKO3bI.

brnonornueckoe OKHUCJICHHUC, HJIHN KICTOYHOC JbIXaHUC. Poms MI/ITOXOHIIpI/Iﬁ B IIponeccax
Oouosiornyeckoro okucieHus. lluxnndeckue peakuuu. OxuciautenbHoe ¢GochopuIupoBaHUe.
[IpeumymectBa a’poOHOro MyTHu oOOMEHa BELIECTB Mepel aHa’dpOOHBIM. DPPEKTUBHOCTD
HHEPreTHIecKOoro ooMeHa

2.5

Peakuumn wmatpuyHoro cuHre3a. [IpMHIMI KOMIUIEMEHTApHOCTHM B PEAKLUMSIX MaTPUYHOTO
cuHTe3a. Peanusanus HacneacTBEHHOW HHGpopManuu. ['eHeTHYecKuil Koja, ero CBOMCTBa.
Tpanckpunums — matpuunblii cuaTe3 PHK. TIpHHIMIBI TPaHCKPUIILIUHU: KOMIUIEMEHTAPHOCTb,
AHTHUIIAPAJUICIIBHOCTh, aCUMMCTPHUYIHOCTD. Tpchnsmml n e€ nTambpl. YdacThe TPAHCIIOPTHBIX
PHK B Ouocunrese Oenka. YcioBus OuocuHTe3a Oenka. KomupoBanue amMuHOKHCIOT. Poib
pubocom B OuocuHTE3€e Oernka.

Opranu3zaiys reHomMa y NpOKapHoOT M 3yKapuoT. Perynsius akTUBHOCTU T'€HOB y IPOKAPHUOT.
l'umorte3za omepona (@. XKako6, XK. Mano). Perynauus OOMEHHBIX TMPOILIECCOB B KJIETKE.
Krerounslit romeocTas.

Bupycel — HekjeTrouHbsle (OpMBI JKU3HM M OOnMraTHble mapasutbl. CTpOeHHE MNPOCTHIX H
CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

Bupychbie 3a0oneBanust yenoBeka, kUBOTHBIX, pacteHuil. CIINJ, COVID-19, counanbHbie 1
MEIULUHCKHUE MTPOOIEMBI

2.6

Knerounsrnii nuki, ero nepuoasl u perymsuus. Marepdaza u muro3. OcoOEHHOCTH MPOIIECCOB,
nporekatomux B uHTepdaze. IloaroroBka KiIeTkM K JeneHuto. [IpecuHTeTHMUECKUit
(TOCTMUTOTUYECKUH), CUHTETUYECKUN U TOCTCUHTETHYECKHH (MIPEMUTOTUYECKHIT) TEepUOJIbI




uHTEep(a3bl.

Marpuunsiii cuaTe3 JJHK — permukarus. [Ipunnuner perumikanuu JIHK: koMmiieMmeHTapHOCTS,
MOJYKOHCEPBAaTUBHBIM  CHUHTE3, AHTUIAPAIUIEABHOCTb. Mexanusm permkanuun  JIHK.
XpomocoMmbl. CTpoeHrne XpoMocoM. TenoMepsl U TeoMepa3a. XpOMOCOMHBIM HA0Op KJIETKH —
KapuoTHUI. JIUMJIOWAHBIA M TrarmiougHbId HAOOpBl XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBbIe XpOMOCOMBI.

HeJ’IeHI/Ie KJICTKH — MHUTO3. CTaI[I/II/I MHTO3a U INPOUCXOAAINIUE B HUX ITPOLICCCHI. Tumnel MuTO3a.
KapI/IOKI/IH€3 U IUTOKHUHES. buonornyeckoe 3HaYeHUE MUTO34. PCI‘y.HSIL[I/ISI MHUTOTHYCCKOI'O IIUKIJIa

KIICTKH. HporpaMMI/IpyeMa;I KJIETOYHAs TMOEIb — alomnTo3.

q)YHKI_II/IOHaHLHaSI TCHOMHKA

OpFaHI/ISM Kak OMoJIOTHYecKasi CHCTEMa

3.1

OI[HOKJIGTO‘IHLIG, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OpIraHU3Mbl U MHOT'OTKAHCBLIC OPraHU3MBbI.

@opMbl Pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIHOYas BEreTaTMBHOE) M TOJ0BOE. Bujbl
0€ecroJoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYISALHNA, (parMeHTAIHs, KIOHUPOBAHHE.

[TonoBoe pasmHoxeHue. [lonoBbie kieTku, win ramersl. Meito3. Cragun meiiosa. IloBenenue
xpomocoM B Menose. Kpoccunrosep. buosornueckuii cMbICiI Mei03a U IIOJIOBOTO IpoLecca.
Melio3 1 ero MecTo B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoxpimeBoe passutHe. ['ameTorenes y >kuBOTHbBIX. [lonoBeie xenesbl. OOpazoBaHue U
pazBuUTHE TMOJIOBBIX KieToK. CnepmaroreHe3 u ooreHe3. CTpOEHHE IIOJIOBBIX KIIETOK.
OmnofgoTBOpeHHEe M SMOpPUOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObl OIUIOAOTBOPEHHUSA: Ha-
pyxHoe, BHyTpeHHee. [lapTenorenes.

WnpuBunyanbHoe pa3BUTHE OpraHu3sMoB (oHToreHes). Craguu >MOpHOreHe3a >KUBOTHBIX (Ha
npumepe JArymku). Jpodaenue. Tunsl apobnenns. OcoGeHHOCTH IpoOIeHUsT MICKOMUTAOIIUX.
3apopIIeBble JTUCTKH (TacTpyIslus). 3akiagka OpraHOB M TKaHEH W3 3apOJIBIIIEBHIX JHCTKOB.
B3aumHoe BiusHHME "YacTel pa3BHBAIOLIETOCS 3apojibliia (IMOpUOHAIbHAS MHIYKIMS). 3aKiIagKa
TUTaHa CTPOCHMUS KHUBOTHOTO KaK Pe3yJIbTaT HePAPXUUECKUX B3aWMOJICUCTBHI TeHOB. BimsiHue Ha
SMOpPHOHAIHOE Pa3BUTHE Pa3IMYHBIX (PAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButHe xuBOTHBIX. [locTamMOpuoHanbHeli nepuoj. IIpsmoe um HempsiMoe pa3BUTHE.
Pa3Bute ¢ Meramopo3oMm y O€ClO3BOHOUHBIX M MO3BOHOYHBIX JKMBOTHBIX. buonornueckoe
3HAQYEHHUE IMPSIMOr0 M HENPSMOI0 pPa3BUTHs, UX PACIpPOCTpPAHEHHE B Ipupoje. Tumbsl pocra
XKHUBOTHBIX. PAKTOPBI PEryIsSUU POCTa )KUBOTHBIX U yesoBeka. CTaguu mocTIMOpPHOHAIBHOTO
pa3BUTHsA y )KUBOTHBIX U 4elOBeKa. IIleprobl OHTOreHe3a yenoBeka.

PasMHoxeHMe u pa3BuTHE pacTeHud. ['amerodur u copodur. Meio3 B )KU3HEHHOM IIMKIIE
pactenuii. OO6pa3oBaHue criop B mpoliecce Meio3a. ['amerorenes y pactenuii. OmiogoTBopeHne
U Pa3sBUTHUE PACTUTEIIBHBIX OPraHU3MOB. /[BOMHOE OIJIONOTBOPEHHUE Y LIBETKOBBIX PAaCTEHUM.
OO6pazoBaHue 1 pa3BUTHE ceMeHH. MexaHU3MBbl PeryJisliid OHTOT€HEe3a Y paCTEHUI U )KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W pa3BUTHUA I'CHCTHUKU KAaK HAYKH. OCHOBHBIC TCHETUYECCKUE MOHATHSA U
CHUMBOJEI. ['OMOJIOTrUYHEBIC XPOMOCOMBI, aJlJICJIbHBIC TI'CHBI, aJIBTCPHATUBHBLIC IIPHU3HAKH,
HOMHH&HTHBIﬁ u peuecanHHﬁ MMpU3HAK, TOMO3UIroTa, reTepo3nroTa, 4YnucTasd JUHUMA, T I/I6pI/II[LI,
T'CHOTHII, q)eHOTI/IH. OcHOBHBIE METOJAbI TCHCTUKH: FH6pHI[OJ'IOFH‘I€CKHﬁ, HHTOHOFI/I‘IGCKPlﬁ,
MOJ'ICI(y.TISIpHO-l“CHCTI/I‘-ICCKI/Iﬁ




3.3

Mounorubpuanoe ckpeuuBanue. [lepBeiii 3akoH MeHaens — 3aKoH eAMHOOOpa3us THUOPHIIOB
nepBoro nokoJyieHus. [IpaBuno qomunupoBanus. Bropoii 3akoH Menzaens — 3aKOH pacuienIeHUst
npu3HakoB. L[uTonmornyeckue OCHOBBI MOHOTHOPHIIHOTO CKpeIlMBaHUsA. [ HWIMOTe3a YUCTOTHI
ramer.

Ananuzupytouiee ckpeniuBanue. [IpoMexyTouHblii xapakTep HacienoBanus. Pacmierienue
MIPU3HAKOB MIPU HETIOJHOM JIOMUHUPOBAHUHU.

Jurubpugnoe ckpenuBanue. Tpetuit 3akoH MeHenss — 3aKOH HE3aBHCHMOTO HACJIEIOBAHMS
Mpu3HAKOB. [[uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIIMBAHUS.

CuerieHHOe HacieoBanue mpu3HakoB. Paborer T. Moprana. CuemjieHHOE HaclIeJOBaHKE
T€HOB, HapYyIlIEHUE CIETNICHUS MEX/1y TeHaMH. XPOMOCOMHAsl TEOpHUs HACJIEICTBEHHOCTH.

T'enetuka oJja. XpOMOCOMHBIN MEXaHUu3M onpeaeIeHus oJja. AyTOCOMBI
U TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M Te€TEpOraMeTHBIN IoJd. ['eHeTuyeckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanre Npu3HaKoOB, CIIEIJIICHHBIX C TTOJIOM.

l'enotun kak uenoctHas cucrtema. llnedioTponusi — MHOXKECTBEHHOE JICMCTBHE TIEHA.
MHOK€eCTBEHHBI ajuienn3M. B3anMoneicTBUE HeaIeNbHBIX TI'E€HOB. KOMILIEMEHTapHOCTb.
Onucras. [lonumepus

3.4

BzaumoneiicTBue renotuna u cpepl npu GopmupoBanuu (eHotuna. M3MeHIHBOCTh PHU3HAKOB.
KadecTBeHHBIE M KOJIMYECTBEHHBIE IIPU3HAKU. BuIbl W3MEHUMBOCTH: HEHACIEICTBEHHAs U
HACJICICTBEHHAs.

MoandukaoHHas HM3MEHYMBOCTh. Poib  cpempl B (OPMUpPOBaHMHM — MOAMPUKAMOHHON
n3MeHunBocTH. Hopma peakiuu mnpusHaka. BapualMoHHBI ps M BapuallMOHHAs KpuUBas
(B. Horanncen). CpolicTBa MOAU(PHUKAMOHHON H3MEHUMBOCTH.

I'enoTunmyeckas HN3MCHYUBOCTD. CaoiicTBa T€HOTUIIHNYECKOM HN3MCHYUBOCTH. BI/IZ[LI
TeHOTHUITMYCCKOM M3MEHIHNBOCTH: KOM6I/IHaTI/IBHa$[, MyTallMOHHasl.

KomOunartuBHas u3MeHUMBOCTh. Mei03 M TMOJOBOM TNpollecC — OCHOBa KOMOMHATUBHOM
M3MEHYMBOCTU. Poslb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JJAHUM T'€HETUUECKOTO pa3HOOOpasus B
npeziesiax OHOTrO BUJIA.

MyranroHHasi ”3MEHYMBOCTb. Bubl MyTalyii: reHHbIe, XpOMOCOMHbBIE, TeHOMHbIE. CTIOHTaHHbIE U
VHIyLIMPOBaHHbIE MyTalluu. SIIepHBIE U IUTOIIa3MaTHUeCKre MyTanui. COMaTUYECKUE U TIOJIOBBIE
MyTauuu. IIpruvHBl BO3HHMKHOBEHMsI MyTanuil. MyrareHel M UX BIMSHHE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTALMOHHOI'O MpOoLecca. 3aKOH TI'OMOJIOTMYECKUX PSIIOB B HACIEICTBEHHOMN
n3menuuBocty (H.V. BaBunos). BHesnepHas H”3MEeHYMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuorun yenoseka. MexayHapoaHasi mporpamMma UCCJIEAOBaHUSI T€HOMa 4eloBeka. MeToibl
M3y4eHUsT TEeHETHKW 4YeJOBEKa: TEHEATOTHMYECKUH, ONM3HENOBBIN, IIUTOTCHETUYECKUH,
MONYJISLIMOHHO-CTATUCTUYECKUH, MOJIEKYJIApHO-TeHeTuueckuil. CoBpeMeHHOe ompeeiaeHue
TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITHPOBAHUE, B TOM dncie ¢ momoirso [11[P-
aHanu3a. HacnenctBenHele 3a0oneBaHusi ueioBeka. [ ©HHBIE U XPOMOCOMHBIE 0OO0JE€3HU
yeoBeKka. bolle3Hn ¢ HACNIEACTBEHHOW MPEAPaCIOOKEHHOCThIO. 3HAYeHHE MEIUIIMHCKON
TeHEeTUKU B MPEJOTBpAIEHUH M JIEYEHUU TEeHETHYeCKuX 3aboneBaHMil uenoBeka. CTBOJOBBIE
KJIETKH

3.6

I[OMGCTI/IKaL[I/I}I N CCIICKIIMA. SapO)KI[eHI/IC celleKuuu U gomectukanuy. Yuenue H.IM. BaBuiopa o




LIEHTPaxX MPOUCXOXKAECHHUS U MHOTrooOpasusi KyJbTYpHBIX pacTeHHid. Ponb cenexuum B co3maHuu
COPTOB PACTeHHU M MOPOJ KUBOTHBIX. COpT, MOpOJAa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaCIeICTBEHHOM n3MeHunBocTy H.M. BaBuioBa, ero 3HaueHue JIsl CENEKIMOHHON pabOTHI.

Metoapl ceneKUMOHHOW paboThl. VCKycCTBEHHBIH OTOOp: MAacCOBBIM M WHIWBUAYaJIbHBIN.
Dtanbl KOMOMHAIIMOHHOW ceNleKIuu. VcnbITaHue Nmpou3BoauTeNne mo moroMctBy. OtOop 1o
TCHOTHITY C TOMOIIBIO OIICHKH (PEHOTHIIA TOTOMCTBA M OTOOP MO FEHOTHITY C MOMOIIBIO aHATTN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CeJIEKIIMOHHOW paOoThl. PaquanimoHHBIA W XUMHYECKHUI
MyTareHe3 KakK HCTOYHUK MYyTaluid y KYJIbTypHBIX (opMm opraHu3mMoB. Mcmonb3oBaHue
T€HOMHOTO PEIaKTUPOBAaHUSA W METOJI0B pexkomMOMHaHTHRIX JIHK mms momydeHuss McxoaHOTo
Marepuaa Jiisl CEJICKIUU.

Iony4yenue nonumiuonaoB. BHyTpuBHroBas rudpuausaiys. biu3kopocTBEHHOE CKpelMBaHNe, WK
uHOpHIMHT. HepoacTBeHHOE CKpeIlMBaHHWE, WM ayTOpUAMHT. ['erepo3uc W €ero NpUYMHBL
Hcnone3oBanue rereposuca B cenekuuu. OtganéHnas rubpuamsaunus. [Ipeomonenue Oecrutoqus
MEKBHUJIOBBIX THOPHIOB. JIOCTHKEHUS CENIEKIIMU PACTEHUM U JKUBOTHBIX

3.7

OOBeKThl, UCHOJb3yeMble B OWOTEXHOJIOTUM, — KJICTOYHbIE W TKAHEBBIE KYJIBTYPHI,
MHUKPOOPraHU3MBI, HUX XapakTepuUCTUKa. TpaaullmoHHass OWOTEXHOJNOTUs: XJeOoledyeHue,
MOJIYY€HHE KHCIIOMOJIOUHBIX MPOAYKTOB, BUHOHEIHE. Mukpobuoisornueckuii cuate3. OObeKThI
MHUKPOOHOIOTUYECKIX TEXHOJIOTUH. [IpounsBoacTBo Oenka, AMUHOKHCIIOT U
BUTAMHUHOB. MICKyCCTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTpYKIMs SHUUEKIETOK W KJIOHUPOBAHUE
YKUBOTHBIX. M€TO/ TpaHCIUIAHTALUHU IEP KIETOK.

XpOMOCOMHAass M T€HHas MHXEHEpHs. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYMPOBAHHUE
pekomOuHaHTHBIX JIHK. JlocTHXeHUs M MepCreKTHBbI XPOMOCOMHOM M T'€HHON HWH)KCHEPHH.
MeauunHackue OuorexHosoruu. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK

Cucrema n MHOFOO6paBI/IC OpraHn4cCKoOro Mupa

4.1

buonormueckoe pasHooOpazue opraHu3mMoB. COBpeMEHHass CHCTEMa OPraHWYeCKOro MHpa.
[MpuHIMne! K1accudukamuu oprann3MoB. OCHOBHBIE CHCTEMAaTHYECKUE TPYIIITBI OPTaHU3MOB.

Oco0eHHOCTH CTPOCHUS U KU3HEAEATEILHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuun, apxeu,
OJIHOKJIETOYHBIC TPHOBI, OJHOKIJIETOYHBIC BOJOPOCIH, Jpyrue MpoTUCTHL. KolloHuaabHbIE
OpraHu3Mbl. JIBUKEHHE OJHOKIIETOUHBIX OPraHU3MOB: aMEOOMIHOE, KTYTHKOBOE, PECHHYHOE.
3ammMTa y OJHOKJIETOYHBIX OPTraHu3MOB. Pa3ipakuMOCTh Yy OJIHOKJIETOYHBIX OPTraHH3MOB.
Takcucol

4.2

MHOrokJIeTOYHbIE pacTeHusd. B3anMOCBsA3b 4YacTE€d MHOTOKJIETOYHOTO OpraHu3Ma. TKaHwu,
OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusM Kak eAnHoe 1enoe. Tkanu
pacteHuid. TUIIBI paCTUTENBHBIX TKaHEH: 00pa3oBaTesbHAasl, TOKPOBHAS, TPOBOIAIIASL, OCHOBHAS,
Mexannueckasd. OCOOCHHOCTH CTpoeHHs, (GYHKIUI U pacloNokKeHus TKaHed B oOpraHax
pacTeHui

4.3

BereratuBHble M reHepaTHUBHbBIE OpraHbl pacTeHUi. DYyHKIIMM OpPraHoB M CHCTEM OpraHOB.
Kapkac pactenuii. /[BuxkeHrne MHOTOKJIETOUYHBIX PAaCTEHMI: Tponu3Mbl U HacTUU. [lormomenue
BOJbI, YIVIEKMCJIOTO Ta3a WM MUHEPAIBbHBIX BEIIECTB pACTCHHUSAMH. JIpIXaHUE paCTEHUM.
Juddys3us ra3oB yepes MOBEPXHOCTh KJIETKU. TpaHCIIOPTHBIE CHCTEMBI pacTeHi. Boiienenue y
pacTeHui. 3amuTa y MHOTOKJIETOYHbIX pacTteHuid. Kyrukyna. CpencrtBa macCMBHOW U
XUMUYECKOH 3a1UThl. DUTOHIUBI.

PaSHpa)KI/IMOCTB U pEryjisiivsa y OpraHnu3MoB. PaSJIpa)KI/IMOCTI) " perysaaus y MHOT'OKJICTOYHBIX




pacteHuii. PocToBbI€ BellecTBa ¥ UX 3HAYCHUE

4.5

MHOrokJIeTOYHbIE >KMBOTHbIE. B3anMOCBs3p 4acTEd MHOTOKJIETOYHOTO OpraHu3ma. TkaHw,
Opranbl U CHUCTEMbl OPTraHOB MHOTOKJIETOYHOrO opraHu3Mma. OpraHu3Mm Kak €JIuHOE IIEJOE.
T'omeocta3z. Tkanm >KMBOTHBIX M YEJIOBEKa. THIIBI JKUBOTHBIX TKaHEHW: DdIUTEIMAaIbHAS,
COCIMHMTEIIbHASI, MBIIIeUHass, HepBHas. OCOOCHHOCTH CTPOCHHMS, (PYHKIIMHA W PACTIOIOKCHHS
TKaHEW B OpPraHax KMBOTHBIX U YEJIOBEKA

4.6

Opranbl U CHUCTEMBbI OPTaHOB >KMBOTHBIX. DYHKIIMKU OPraHOB U cUcTeM opraHoB. Omopa Tena
opranu3moB. CKeJleTbl OJIHOKJIETOUYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbiii u
BHYTpEeHHUH ckeneT. CTpoeHre U TUIIbI COCTUHEHUS KOCTEH.

JIBrK€HHEe MHOTOKJIETOYHBIX JKMBOTHbIX. lIuTanume xuBOTHBIX. IIluTaHwe NO3BOHOYHBIX
KUBOTHBIX. JlpIxaHue ®KUBOTHBIX. KoxkHOE nbixanue. JKabepHoe U IEroyHoe AbIXaHue.

JIpIxaHWe TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCJIOKHEHHE CTPOCHHS  JIETKHUX
MMO3BOHOYHBIX KUBOTHBIX. [[pIXaTenbHas cucrema 4esnoBeka. MeXaHu3M BEHTWIISALMH JIETKUX Y
IITHIL] u MJICKOIIUTAOIIIMX. Tpauncropt BEILIECTB
y OpraHu3MoB. TpaHCIOpPT BELIECTB Yy KUBOTHBIX. KpOBEHOCHass cucreMa U €€ OpraHbl.
KpoBeHocHas cuctema MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaieHusi. DBOIIOIHOHHBIE
YCJIO)KHEHHUSI CTPOCHHUS KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. BblaeneHue y
opranu3MoB. Beinenenue y xuBoTHbIX. CokpaTuTesbHble Bakyonu. Opransl BoleiaeHus. CBs3b
MOJIOCTH TeJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHOM CUCTEMaMu. BpiieneHue y MO3BOHOYHBIX
YKUBOTHBIX. 3allIUTa Y MHOTOKJIETOUHBIX )KUBOTHBIX. [[OKpPOBBI 1 UX MPOU3BOIHBIE.

PazgpaxkxuMocTs U perynsiinusi y Opranu3MoB. Pa3npakuMocTh y OJHOKJIETOUYHBIX OPraHHW3MOB.
Takcucel. PaznpaxuMocTh U peryisiuus y MHOTOKJIETOYHBIX pacTeHuil. POCTOBBIE BellecTBa U
MX 3HAYECHUE.

HepBHas cucrtema u peduekTopHas peryisiiisg y MHOTOKJIETOYHBIX >XHMBOTHBIX. HepBHas
cUCTeMa U €€ OT/AEIIbl. DBOJIIOLMOHHOE YCIO0KHEHHE CTPOECHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX.

PazpaboTtka aaropuTmMoB U nporpamm s 3 GekTuBHON QyHKIIMOHAIBHONW aHHOTAllMK T€HOMOB,
TPAHCKPUIITOMOB, IPOTEOMOB, METa0OJIOMOB MHUKPOOPTaHU3MOB, PAaCTEHUH, MXUBOTHBIX U
4eJI0BEKa

OpFaHI/ISM YCJIOBCKA U €T0 3JOPOBLE

5.1

Opranel U cUCTEMBI OpraHoB 4esoBeka. OTAenbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX.
Pednexc u pedrekropnas nyra. besycnoBubie u ycinoBHbIe pediiekchl. ['ymopanbHas perysius
U DHJOKpHMHHAs CHCTEMa JXKMBOTHBIX M uenoBeka. JKene3bl SHAOKPUHHOW CHCTEMBI M HX
ropMoHBI. JlelicTBue rOpMOHOB. B3anMOCBsI3b HEPBHOW M SHIOKPUHHOW cucteM. I'mnoramamo-
runoduszapHas cucrtema. Peduiekc u peduiekropHas nyra. be3yciaoBHbIe U yCIOBHBIE pedIIeKChI

5.2

3ammra opranusma ot Ooje3Heil. IMMyHHas cuctema uenoBeka. KieTouHbl ¥ ryMOpaabHBIN
UMMYHUTET. Bpoxxa€HHBIN, TpHOOpeTEHHBIN ceUpUIeCKi UMMYHUTET. Teopusi KIIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1.0paux, ®.M.bepner, C.Tonerasa). BocnanurenbHble OTBETHI
opranu3moB. Ponb Bpo)kIEHHOT0 HIMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUN

5.3

KpoBenocHas cucrema u e€ opransl. Cep/iie, KpOBEHOCHbIE COCYAbI M KpoBb. Kpyru kpoBoobpa-
nienust. PaGora cepana u e€ perynsanus

5.4

pixanue yenoBeka. Juddysus razoB depe3 MOBEpXHOCTh KIETKU. [lpIxaTenbHas cucTeMa
yesoBeKa. J{prxaTenbHas MOBEpXHOCTh. Perymsius apixanus. /[prxareapHbie 00hEMBI

5.5

HI/IHleBapI/ITeJ'H)HaH CHCTEMaA 4YCJIIOBCKA. OT]I@J'IBI MUIICBAPUTECIBHOI'O TPaKTa. HI/IH_[eBapI/ITeJ'II)HI)Ie
KCEJIC3bI. BHYTpI/IHOHOCTHOe W BHYTPHUKIICTOYHOC MHIICBAPCHNUC

5.6

[TokpoBel u ux mpousBoaHbie. Opranbl BeiaeneHus. [loukn. CtpoeHune n GyHKIMOHUPOBAHUE




He(pona. OunbTpanus, cekpenusi 1 oOpaTHOE BCachlBAaHHME KaK MEXaHU3MBI PabOThI OPraHOB
BbienieHus. OOpa3oBaHUe MOYH Y YEIOBEKa

5.7

I[BI/I)KGHI/IC YyeJIoBeKa: MEleuHas cucrema. CKelleTHEIS MBIIIBI 1 UX pa60Ta. CTpOCHI/IC 1 THUIIbI
COCIUHECHUA KOCTeH

Teopus sBoMIOIMKU. Pa3Butue xu3Hu Ha 3emiie

6.1

OpomonmonHas teopus Y. [lapsuna. [lpennoceliky BO3HUKHOBEHMs JAapBUHU3MA. JKu3Hb U
HayyHas nesatenbHocTh Y. J[apBuHa.

JIBroKymye Ccuiibl dBONonMK BUIOB 10 Y. JlapBuHY (BBICOKAsi MHTCHCUBHOCTh Pa3MHOXKCHUS
OpPraHW3MOB, HACJICJICTBEHHAsT M3MEHYHMBOCTh, OOpb0a 3a CyIIECTBOBAaHUE, ©CTECTBCHHBIA U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunTeTndeckoil Teopum s3Boitonmu (CTD). HelrpanpHas Teopusi 3BOJIIOIUH.
CoBpeMeHHas HBOJIIOIMOHHAS OMOJIOTHsI. 3HAUYEHUE 3BOJIOIMOHHONW TEOpHH B (HOPMHpPOBAHUH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Momynsimust  kKak  3JIeMeHTapHas eAuHuna dSBOMONUH. COBpEMEHHBIE METONBI  OLEHKH
TCHETHUYECKOT0 pa3HO00pas3us U CTPYKTYPbI MONYJIsiui. Mi3MeHeHne TeHO(OHIa MOMYJISIUN KaK
JJIEMEHTAPHOE HBOJIOIMOHHOE SBJICHUE. 3aKOH TeHeTHdeckoro paBHoBecus JIx. Xapaw,
B. Baitn6epra.

OneMeHTapHble  (akTOpbl  (IBMXKYILME CHJIBI)  3BOJIOLMH. MyTallMOHHBIA  Ipolecc.
KomOunatuBHass m3MeH4YMBOCTh. Jlpeil) reHOB — ciydaliHble HEHANpaBIICHHBIE H3MEHEHUS
qacToT ajuiened B nmonmyssauusx. D¢ ekt ocHoBaTens. Murpauuu. M3onamust nonyssiuuii: reo-
rpaduyeckas (mIpoCTpaHCTBEHHAs ), OMoJIorHYeckas (pernpoayKTUBHAs).

EcrecTBenHbIil 0TOOp — Hampasisromuil (akrop 3Bosroruu. PopmMbl €CTeCTBEHHOrO 0TOOpa:
JBIDKYILUH, CTaOMIM3UPYIOLINH, pa3peiBatouil (Au3pynTuBHbIi). [TonoBoit oTOOD.

[IpucnocoOneHHOCT,  OpraHM3MOB  KakK  pe3yslbTaT  MHUKpPO3BOJIOLUUHU. Bo3HUKHOBEHHE
npucrnocobaeHnit y opranu3mMoB. ApoMopho3sl u uanoagantanuu. [Ipumeps! npucnocoOi1eHni
y opranu3mMoB. OTHOCUTENBHOCTb IPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykTypa. BugoodpazoBanue kak pe3yabTaT MHKPOIBOTIONHH. V30ms1us
— KJII04eBOH ¢akTop BugooOpazoBanus. [lyTu u cnocoOsl BUA00Opa30BaHUS: alIONATPHUUECKOE
(reorpaduueckoe), CHUMIATPUUECKOE (PKOJOTHUECKOE), «MTHOBEHHOE» (TIOJUILIIOUIU3AIIHS,
rubpuanzans). JIuTenbHOCTh BOTIOIMOHHBIX MTPOILIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.
Ponp  3BOdtOonMOHHON  Ouonoruu B pa3pabOTKE  HAy4YHbIX  METO/JOB  COXpaHEHHs

O6uropa3zHooOpaszusi. MUKPOIBOMIONUS M KOSBOJIOIMS IMapa3uTOB U UX X035ieB. MexaHU3MBI
(hopMHUPOBAHHS YCTONYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI O0OPHOBI ¢ HEl

6.3

Metoapl u3ydyeHus Makpo3Boironuu. [lageoHTomornyeckue MeETOAbl HM3YyYEHHUS 3BOJIOLUU.
ITepexoanbie GopMbl U GUIIOrEHETUYECKHE PSI/IbI OPTaHU3MOB.

buoreorpaduueckue metonpl u3yueHus sBosonun. CpaBHeHue (Giaopbl U GayHbl MaTepUKOB U
ocTpoBoB. bruoreorpapudeckue odmactu 3emnu. BUabl-3HIEMUKN U PETUKTHL.

3M6pI/IOJ'IOFI/I‘-ICCKI/IC n CpaBHI/ITeJ'IBHO-MOp(I)OHOI‘I/I‘{CCKI/IC MCTOAbI H3YUCHUA SBOJJIIOLIUH.
I'emeTnueckne MeXaHH3MEI OBOJJIIOIIMM OHTOI'CHE3a M IIOABJICHHUS JSBOJIOIIMOHHBIX HOBIICCTB.




I"'omoJiorHUHBIC M aHAJIOTUYHEIC OpraHbl. Py,Z[I/IMeHTapHI:Ie OpraHbl 1 aTaBU3MBbIL. MOJIeKyJISIpHO-
TCHECTUYCCKUC, OMOXMMHYECKHE ¥ MaTeMaTHYSCKHUE MCTOJbl H3YUYCHHSA OSBOJIOIHH. I'omo-
JIOTUYHBIC I'CHBI. COBpeMeHHLIC MCTOABI ITIOCTPOCHUA (I)I/IJIOFGHGTI/I‘ICCKI/IX JACPCBLCB.

XpOMOCOMHBIe MyTal1 U 5BOJIIOIHUA 'CHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBuia) SBOMIONUH. HeoOpaTMMOCTh HBOMIONMU. AJanTHBHAS
panuanysi. HepaBHOMEPHOCTh TEMIIOB BOJIOIHH

6.4

Hayunple rumoTe3sl NpOUCXOXKACHUS KU3HU Ha 3emiie. AGHorenes u mancnepmusi. Jlonaydnsie
IIPEJCTABICHMS O 3apOKACHUY JKU3HU (KpeallMoHu3M). ' nnore3a NocTOSHHOIO CaM03apOKICHHS
KU3HU U €€ onposepxeHue onsitaMu @. Penu, JI. Cnannannanu, JI. [lactepa. Ilponcxoxnenue
AKHU3HU U aCTPOOHOIIOTHS.

OcHoBHbIE J3Tanbl HeOpraHudeckou nsBosouuu. [lnanerapHas (reojoruyeckasi) SBOIIOLUS.
XuMU4ecKasi HBOJIONUSA. AOHUOTCHHBIM CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHUYECKHUX.
Onpir C. Mumnepa u . FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A.W. Onapuna, runoreza nepBuyHoro OynboHa JIk. XospaelHa, reHeTuyeckas Tu-
note3a . Mémnepa. Pu6o3umel (T. Yek) u runoreza «mupa PHK» Y. I'mibepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIICTKH.

HCTOpI/ISI 3emnu u METOJBI €& HN3YUCHHUA. Hckonaemele OpraHn4CCKHUC OCTATKH. FeOXpOHOHOF usi nu
€€ METOJBI. OtHocuTenbHAs U a0COJIFOTHAS reoXpOHOJIOTrUA. FCOXPOHOHOFH‘IGCKM IKaJjia: 50HBI,
9pPbI, ICPUObI, JIIOXH.

HauanbHble sTanbl opranumdeckoil spomronuu. IlosiBieHue M 3BONIIOLUS HEPBBIX KIETOK.
Oomtonuss Merabonu3Ma. Bo3HukHOBeHME mepBbIX 3kocucteM. COBpEMEHHBIE MUKpPOOHBIE
OMOIUIEHKM Kak aHaJor MHepBbIX Ha 3emse coobmectB. CtpoMaTonuthl. [IpokaproTsl U 3y-
KapUOTBHI.

[Ipoucxoxaenne -sykapuoT (cUMOUOTEHE3). OBOJIIOIMOHHOE IPOUCXOXKICHUE BHPYCOB.
[IpoucxoxxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX TPy
MHOT'OKJICTOYHBIX OPTaHHU3MOB.

OcHOBHBIE 3Tambl BOJIONUHN BHICIIUX pacTeHud. OcHOBHBIE apoMopdo3bl pacTeHHil. Brixon
pactenuil Ha cymry. [losiBleHue CHOPOBBIX PacTeHWl M 3aBoeBaHHE UMHU CyIid. CeMeHHbIe
pactenus. [IpoucxoxaeHue NBETKOBBIX PACTEHUIA.

OcHOBHBIE 3TaIlbl 3BOJIONUHU XKUBOTHOTO MHupa. OCHOBHBIE apoMOpP(O3bl KUBOTHHIX. BeHaCcKas
(dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOp0BHIE JKUBOTHEIE.
XKuzup B Boje. DBomouMs MO3BOHOUHBIX. [Ipomcxoxaenue ampuOUil ¥ penTHINM.
[Tpoucxoxaenne wmekonutaronwmx u nruil. [IpuHnun kirodeBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3BuTtre xu3HM Ha 3emiie MO 3paM M NEpUOAAM: apXel, NMPOTEpPO30H, Maleo30i, ME3030i,
KaifHo30M. OOmmas XapakTepUCTHKa KJIMMaTa M TeOJOTHYeCKuX mpoueccoB. [losBienue u
paciBeT XapaKTepHBbIX OPraHU3MOB. YTJeoOpa3oBaHME: €ro YCIOBHUS U BIMSHHME Ha Ta30BbII
cocTtaB atMochepsl.

MaccoBble BBIMUPAHUS — DKOJIOTMYECKUE KPUZUCHI TPOLLIOTrO. [IpUYuHBI U CIIEACTBUS MACCOBBIX
BbIMUpaHui. COBpEMEHHBIN 9KOJIOTMYECKHI KPU3HC, €ro 0COOEHHOCTH




6.5

Pazgensl u 3agaun anTpomnonorud. Metoasl antponojiorud. CTaHOBJIEHHE MPEACTABICHUM O
MIPOUCXOXKACHUN YesloBeka. COBpEeMEHHbIE HAYUHbBIE TEOPHH.

CX04CTBO 4YeloBeKa C >KMBOTHBIMHU. CHCTEMAaTHYECKOE IOJOKEeHHE 4elloBeka. CBUIETEILCTBA
CXOACTBA YEJIOBEKa C >KHBOTHBIMH: CpPaBHHUTEIHHO-MOP(OIOTHUECKHUE, IMOPUOIOTHYCCKUE,
(dbuzmosoro-oOMoXxuMuUeckne,  noeAeHYeckne.  OTnMuus  4YeloBeKa  OT  JKUBOTHBIX.
[IpsiMox0okKaeHNEe M KOMIUIEKC CBSI3aHHBIX C HHUM MpPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U
BTOpPOM CUTHAJIbHOW CHCTEMBI.

JIBrkyme cuibl ((hakTopbl) aHTPOIOTeHe3a: OMOJIOrHYecKue, counuanbHbie. COOTHOIICHUE
OMOJIOTUYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaIMM AHTPOIOreHe3a. ABCTPAJONUTEKH — JIBYHOTHME NpeAku Jrojei. Yenopek
YMENbIM, NEPBbIE W3rOTOBICHUSA OPYIUN Tpyla. UenoBeK NPAMOXOIAIIMN U IEPBBIA BBIXOL
monen 3a npenensl Agpuxu. UenoBek reiaenbO0eprckuii — oOIMMM MPEAoK HEaHIePTaTbCKOTO
YeJIOBeKa M YeJIOBEKAa pa3yMHOro. YernoBeK HeaHJEpTAIbCKUW Kak BHUJ JIIOACH XOJIOJHOTO
KIuMara. YenoBeKk pa3yMHBI COBPEMEHHOI'O THIIA, JICHUCOBCKUW YEJIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 npenenamu AQpuku.

DOBONIOIMS COBPEMEHHOIO ueloBeKa. EcTecTBeHHbII 0TOOp B MONYJISLUAX YEJIOBEKA.
MyTtanuoHHbIi npouecc U noaumopdusm. IlonynsnuoHHble BOIHBI, Apeiid reHoB, MUTpaLus U
«3¢(deKT OCHOBATEIIS» B MOMYISIUIX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pacel. [lonsitue o pace. bonbime pacel: eBpornieoniHas (eBpa3uiickas), aBCTpalio-
HerpoujHas (9KBaTOpHalbHAs), MOHTOJIOMJHAs (a3MaTCKO-aMepuKaHcKasi). Bpems u myTtu
paccenieHusl yejgoBeKka 1o miaaHere. EAMHCTBO yenoBeueckux pac. HayuHas HECOCTOSATENbHOCTh
pacu3Mma. [IpucnocoOaeHHOCTh YeoBeKa K pa3HbIM YCIOBHSIM OKpYXKarolleil cpenbl. BrnusHue
reorpaduueckoii cpeapl U aperida reHoB Ha MOp(oIIOTHIO M PU3HOIOTHIO YeTIOBEKa

OKOCHCTEMEI U IMpUCymue MM 3aKOHOMCPHOCTU

7.1

Pazgensl u 3a7a491 SKOJIOTHUH. CBsI3b DKOJIOTHH C APYIr'uMH HayKaMHU.

Mertoapl skonoruu. [loneBble HaOMIOAECHUSA. ODKCIEPUMEHTHl B SKOJOTMU: MPHPOJHBIE U
naboparopHble. MojenupoBaHie B SKOJIOTMU. MOHUTOPUHI OKPYXAlOIIEeH Cpelbl: JIOKaIbHBIH,
pEeruoHaIbHbIN U TI100aIbHBIN

7.2

Okosorudeckue (akTopbl U 3aKOHOMEpHOCTH uX JeicTBus. Kiaccupukanusi sKOJIOTHYECKUX
(akTOpoB: aOMOTHUYECKUE, OMOTHYECKUE, aHTpornoreHHsle. OO0IMe 3aKOHOMEPHOCTH JIEHCTBHS
skonornueckux (axropos. IIpaBuno munumyma (K. llnpenrens, FO. JInbux). TonepanTHOCTS.
OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

Abunotnueckue ¢akropsl. CBeT Kak 3KoJormdeckuit ¢akrop. JleiicTBue pa3HBIX YYacTKOB
COJIHEYHOT'O CIEKTpPa Ha OpPraHU3Mbl. OKOJIOTUYECKUE TPYIIBl PACTEHUH M JKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUTHaIbHas poiib cBeTa. DoToneprou3M.

Temnepatypa kak »dkonorudeckuit ¢akrop. [eiictBue TemmepaTrypl Ha OpraHU3MBI.
IToiKnI0TEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonorudeckuid Qaxtop. [IpucrnocobneHuss pacTeHuid K MOIISP>KaHUIO0 BOJHOTO
Oamanca. Kimaccudukanus pacreHuid mo oTHomeHHWt0 K Boje. [IpucmocoOiieHus >KMBOTHBIX K
M3MEHEHHIO BOJHOTO PEKUMA.




Cpenpl oOMTaHMSI OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAsA, IIOYBEHHAs, TIIyOWHHAs
MOJNOYBEHHAsI, BHYTpHOpraHu3MeHHas. DU3MKO-XUMUYECKHE OCOOEHHOCTH cpea OOUTaHUS
opranu3MoB. [Ipucnoco0i1eHns opraHu3MoB K KU3HHU B pa3HbIX Cpeaax.

buonoruueckue putrmbl. BHemHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE M TOJUYHBIE PUTMBI.
ITprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH KU3HHU.

XKuznennoie ¢Gopmbl opranu3moB. [loHstne o xu3HeHHOH (opme. JKu3HeHHBIE (HOPMBI
pacTeHHMIi: JEpeBbs, KYCTAPHHUKH, KYCTapPHUYKH, MHOTOJICTHUE TpPaBbl, OJHOJICTHHUE TPAaBBI
JKusnennbie (GOpMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’dpoOHMOHTHL. OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buotnueckue akropsl. Bunbl GuoTHyYecKuX B3aMMOJCHCTBHUI: KOHKYPEHIIMS, XUIIHUYECTBO,
cumObuo3 wu ero ¢opmel. [lapasutu3m, Koomepauus, MYTyaldu3M, KOMMEHCAIH3M
(kBapTHpaHTCTBO, HaxJaeOHMYecTBO). HeTpoduueckue B3anmoelicTBusl (Tonuveckue, popudec-
Kue, (habpuueckue). 3HaueHue OMOTHYECKUX B3aMMOJCHCTBUH ISl CYIIECTBOBAHUS OPTaHU3MOB
B cpenie oouTanus. [IpuHIMN KOHKYPEHTHOTO UCKITIOYCHHS

7.3

DKOoJIOTHYEeCKHE XapakTepuCcTUKU nomyisuuu. Ilomynsuus kak Ouonorudeckas cucrema. Poib
HEOJHOPOAHOCTH Cpeabl, (u3nyecknx OapbepoB M OCOOCHHOCTEH OWONOTHMH BHIOB B
(opMHPOBaHUN IPOCTPAHCTBEHHON CTPYKTYpHhI nomynaunii. OCHOBHbIE OKA3aTENIH MOMYJIALUY:
YUCJIEHHOCTh, INIOTHOCTb, BO3PACTHAs M IIOJIOBAs CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMII
pocTra, CMEPTHOCTb, MUTpaLIUsl.

Okojorudeckas CTpykrypa nomyisiuu. OLeHKa YHCIEHHOCTH Nomyiauud. J(uHamuka
HONyJAIUHN U e€ peryisuus. buotudeckuil noreHuuan nomysisauuu. MojenupoBaHue TMHAMUKH
nonymsiuu. Kpuble pocra unciaeHHocTd mnonyisuuu. Kpusble BpDKuBaHuA. Perynanus
YUCICHHOCTU MONYJISIUNA: poJib (PaKTOPOB, 3aBUCSILIMX M HE 3aBUCSILIUX OT IJIOTHOCTH. DKOJIO-
rUYecKue cTpareruu BuaoB (r- u K-crparerun).

[TonssitTue 00 »dKkomormyeckodl Hume Bujma. MectooOutanue. MHoOromepHass MoOJEb
skosiornyeckor Humm Jx .M. XarunHcona. Pazmepsl akonornyeckoit Huu. [lorenunansHas u
peanru30BaHHAas HUILIH.

BI/I)I KaKk CHCTEMaA HOHy.]'IfIIII/II\/JI. Apeanm BUJIOB. BI/II[BI U UX JKHU3HCHHBIC CTpPaTCTHU.
3aKOHOMepHOCTI/I INOBCACHUA U Mnrpaunﬁ ’)KUBOTHBIX. bHonornyeckmue WHBa3uu JYKCPOIHBIX
BUJI0B

7.4

CoobmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXay OpraHu3MaMu B
ouoneHo3e. DkocucremMa kKak OTKpbiTas cucrema (A.Jlx. Tencnu). dyHKUMOHAIBbHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: MPOAYLEHTH, KOHCYMEHTHI, peayLeHThl. Tpoduueckue ypoBHH.
Tpoduueckne menu wu cern. AOuoTrhueckue O0KM dKocucTeM. [louBbl U WIBI B
sKocuctemMax. KpyroBopoT BelecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHoBHbBIE TOKa3zaTelM 3KOcUCTeMbl. buomacca M mpoaykuus. DKOJIOTHYECKHE MHUPaMHJIbI
qrcen, OMoMacchl U YHEPTUH.

HanpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuH. [lepBHYHBIE M BTOPUYHBIE
CYKIIECCMM W MX IPUYMHBL. AHTPONOIE€HHBIE BO3JCHCTBUS Ha CyKueccuH. KimmakcHoe
coo0miectBo. buopazHooOpazue u MOTHOTA KPYroBOPOTa BEIIECTB — OCHOBAa YCTOWYMBOCTH
COO0OIIIECTB.




IIpuponnble 3KocHUCTEMBI. AHTPONOIEHHBIE 3KOCHUCTEMBIL. ATrpo3KocHucTeMa. ATpOLEHO3.
Paznuuuns Mexxay aHTPONOT€HHBIMU U IIPUPOJIHBIMU SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHbIE KOMIOHEHTBI ypOo3kocucreM. [oponckas ¢uopa u ¢ayHa.
Cunantponu3ansi  ropojckoil  ¢daynsl. buonorndeckoe ©  XO3sICTBEHHOE  3HAYEHUE
arpo’KocucTeM M ypOoskocucTeM.  3aKOHOMEpHOCTH  (OPMHUPOBAHHUS  OCHOBHBIX
B3aUMOJICYCTBUI OPraHU3MOB B DKOCUCTEMAX.

[IepeHoc 3HEpPrUM M BELIECTB MEKIY CMEKHBIMU 3KOCHUCTEMAMU. Y CTOWYMBOCTh OPraHU3MOB,
MONYJISALMI M 3KOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U aHTPONOT€HHBIX BO3ACHCTBUI

7.5

buocdepa — obmennanerapaas 00oouka 3eMiTd, T/I€ CYIIECTBYET MIIU CYIIECTBOBAIA KH3Hb.
VYuenue B.U. Bepnaackoro o 6mochepe. O6mactu 6mochepsr u e€ cocraB. KuBoe BelecTBO
o6uocdeps! U ero QyHKIHH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocdeppl. OcobeHHocTH OuoOchepbl Kak TrI00aTBHON
sKocucTeMbl. J[nHamuyeckoe paBHOBecue B Ouocepe. KpyroBopoTbl BelIecTB |
OMOTCOXMMHUYCCKHE ITUKIIBI (YTIIepo/ia, a30Ta). PUTMHYHOCTE siBIIeHUH B Orocdepe.

3onanbHOCTH Ouochepsl. [lonstue o 6mome. OcHOBHBIE OMOMBI CYIIH: TyHJIpa, XBOIHbBIE Jeca,
CMEIIaHHBIC U IIMPOKOJUCTBEHHBIE Ji€ca, CTENHW, CaBaHHBI, ITYCTHIHU, TPOMHMYECKHE Jieca,
BBICOKOTOpBs. Kimumar, pacTuTenbHbIN U >KUBOTHBIA MUP OMOMOB CYIITH.

CtpykTypa ¥ (QYHKIHS JXHBBIX CHUCTEM, OI[CHKAa MX PECYpCHOTO IMOTEHIHMana U OHochepHbIX
byHKIUH

7.6

DKOJIOTHYECKHE KPU3MChl U MX NpU4YMHBL. Bo3zaelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HeHuE BOJIHOM cpenbl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymienue nouBsl. OXpaHa NOYBEHHBIX peCypcoB. MI3MeHeHne KinMara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENIbHBIM U )KUBOTHBIM MuUp. OXpaHa pacTUTEIBLHOTO U
XKUBOTHOrO Mupa. OCHOBHBIE NPHUHLUIIBI OXpaHbl mpupoabl. Kpacusle kuHurun. Ocobo
oxpansiemble nnpupoansie Tepputopun (OOIIT). borannueckue caabl U 300J0TMYECKUE MTAPKH.

OcHOBHbIE TPHUHIIMIIBI YCTOMYMBOTO PAa3BUTHUS dYelOBEYeCTBA M MPUPOJbL. PannoHanbHOE
MIPUPOJIOTNIONE30BAHUE M COXPAHEHUE OMOJIOTHYECKOTO pa3Hoo0pasus 3eMiu




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [loa penakuueit
[Taceunuka B.B. Akuunonepnoe o6miectBo «M3marenbctBo «lIpocBemennes
* buonorus. 11 knacc. ITaceunnk B.B., Kamenckuit A.A., PyorioB A.M. u np.; [lox penaknueit

[Taceunuka B.B. Aknuonepnoe o6miectBo «M3aarenbetBo «IIpocBemienney

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

buomnorus: 10—11 kmaccsr: yriayOnéHHBINH YpOBEHB: METOIMYECKOE ITOCOOHE K
npenMeTHou auHnH «JInaus xu3any/ B. B. [laceunuk, I'. T'. [lIBerioB — M.
[Ipocemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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