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CuHXpOHU3MPOBAHHAs padoyas NporpaMmma

0a30BOr0 M yriay0JeHHOr0 U3y4eHus

y4eOHoro npeamera «buosiorusp»

st ooyuaronuxcs 10 —11 knaccos



CunxpoHu3MpoBaHHAas paboyas mporpaMma 1o 6uonoruu (6a3oBbIi U yriayOJeHHBIH YPOBHHM)
st obyuarormuxes 10-11 kmaccoB cocTaBieHa Ha OCHOBE CIEIYIONIMX HOPMATHBHO-TIPABOBBIX
JOKYMEHTOB:

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

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

3. @enepanibHas pabodas mporpaMma cperHero oomiero oopasosanus npeamera «bruomorus (s 10-11
KJIacCcOB 00pa3oBaTeNbHBIX OpraHu3aiuii). ba3oserii ypoBenb. — MockBa, UCMO. - 2025.

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

¢ yuérom denepanbHoi pabodeli mporpaMMbl BOCITUTAHHS.

MNOSCHUTEJIBHASA 3AIINCKA

OCHOBY MOJIX0/I0B K pa3paboTKe MOJICITbHON CHHXPOHU3UPOBAHHON padboueit nmporpammbel COO
1o OMOJIOTHH, K ONPEAETICHUI0 00IIel cTpaTernu o0ydeHHs, BOCIIUTAHUS U Pa3BUTHs 0OYYarOUINXCS
cpeacrtBamu yueOHoro npeamera «buonorus» ans 10-11 kimacca Ha 6a30BOM/yriryOJaEHHOM YpOBHE
coctaBuwin KoHuenryaibHble nojoxkeHns @OIOC COO o B3auMOOOYCIOBIEHHOCTU —LEJIEH,
CoZIep>KaHus, pe3yJbTaToB 00y4YeHUsl U TPeOOBAHUI K YPOBHIO IOJATOTOBKU BBIITYCKHHUKOB.

B coorBercTBHM ¢ JaHHBIMH TIOJOXCHHUSMH MOJENbHAS CHHXPOHU3UpPOBaHHAs pabouas
nporpamma  COOQO  ycraHaBiauBaeT o00s3arenbHOe (MHBAPHMAHTHOE) IPEIMETHOE COZep KaHue,
OTpeieNiieT KOJUYECTBEHHbIE M KadeCTBEHHBIC €r0 XapaKTePUCTHUKU Ha KaXJIOM OSTare H3Y4eHUs
npeaMera, IMpeaycMaTpUBaeT HPUHLUIBI CTPYKTYPUPOBAHMS COJAEp)KaHUsS; JaéT INpUMEpHOe
pacmipenenieHue  y4eOHBIX YacoB [0 TEMAaTHYECKHUM pasfesiaM, pEKOMEHAYET MPHUMEPHYIO
[I0CJEI0BATENbHOCTh ~ M3YYEHHUS OTHENIBHBIX TEM Kypca ¢ y4&TOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO MpolLecca, BO3pacTHBIX ocoOeHHocTel ydamuxces 10-11
KJjacca; aéT METOAMYECKYI0 MHTEpPIIPEeTAlUIo Leled W3ydeHUs mpeaMmera Ha 0a30BOM/yriiyOJaEéHHOM
YPOBHE: COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpEIHEro oOuIero oO0pa3oBaHMs, COAEp)KaTeNbHON
XapaKTePUCTHKH IUIAHUPYEMBIX DE3YJIbTaTOB OCBOCHHUS OCHOBHOH 00pa30BaTeNbHOW IPOrPaMMBbI
cpeaHero o6iero obpazoBaHMsl (JIMYHOCTHBIX, METAlpeAMETHBIX, HMPEIMETHBIX), OCHOBHBIX BH/OB
yueOHO-IT03HABATENbHON JIEATEIBHOCTH YYEHUKa 10 OCBOCHMIO cojaepkaHus mnpeamera. Ilo Bcem
Ha3BaHHBIM MO3MLHKSAM B MporpaMMme coONdIojieHa NPEeeMCTBEHHOCTh C pabodell mporpammoi
OCHOBHOTr0 00111ero obpazoBanusi no Ouosoruu (s 5—9 kiaaccoB 0Opa3oBaTeIbHBIX OpraHU3aLuUi,
0a30BbIi/yT1y0IeHHBIH YPOBEHBD).

JlaHHas mporpamMma SIBISIETCS OPUEHTHPOM Il COCTaBJIEHHS pabO4YMX HpPOrpaMM, aBTOPHI
KOTOPBIX MOTYT TPEUIOKUTh CBOW TOAXOM K CTPYKTYPUPOBAHUIO U TIOCIIEAOBATEILHOCTH W3YyUEHUS
y4yeOHOro MaTepualia, a Takke CBOE BHJIEHHE OTHOCHTEIBHO BO3MOXKHOCTH BBIOOpA BapHAaTHBHOM
COCTaBJISIOUICH colepikaHUs MpPEeIMeTa JOMOJHUTENIBHO K 0043aTebHON (MHBapUAHTHOW) YacTH €ro
COZIEpIKaHHUSI.

KypcuBoM B Tekcre mnporpamMMmbl BblIeNeHbl 3meMeHThl llenu u 3amaum, IlpenMeTHbIX
pesynabratoB U CojepxaHus y4eOHOro Marepuaina, KOTOpble IpEICTaBJIEHbl JUIsl M3Y4YEHUs Ha
yriay0inE€HHOM YpOBHE.



OBLIASA XAPAKTEPUCTHUKA
YYEBHOI'O NIPEAMETA «BUOJOT'US»

YueOuslit npeamet «buonorus» B cpegHem oOuieM o0pazoBaHUM 3aHUMaeT BaxHoe MecTo. OH
oOecrieunBaeT (POpMUPOBAHHE Yy 00YUAIOIIMXCS MPEACTABICHUI 0 HAYYHOH KapTHHE MUPA; PACIIUPSIET
U 00001IaeT 3HaHUA O XKUBOW MpHUpoje, €€ OTIUYUTENbHBIX MPU3HAKAX YPOBHEBOW OpraHHU3allud U
IBOJIONMM; CO3MAET YCIOBUS JUIA: HNO3HAHUA 3aKOHOB IKMBOW TPHPOIBL,  (OpMUPOBAHUS.
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HABbIKOG 3J0POBOTr0 M 0€30MacHOro o0pasa KU3HHU, IKOJIOTHYECKOTO
MBIIUICHHUS, IEHHOCTHOTO OTHOIICHUS K YKUBOU MIPHUPOJIC U YETIOBEKY.

bonbmioe 3HaueHue yueOHbI mnpeamer «buonorus» HMMeeT TakkKe IS pelIeHHs
BOCIIUTATEIbHBIX W Pa3BUBAIOIIMX 33a4ad CpeAHero oomero o0pa3oBaHUs, COLMATM3ALUU
obyuarontuxcsi. M3ydyenune 6uosorud Ha 0a30BOM/YTiIyOJIEHHOM YPOBHSX OOECIEYMBACT YCIOBHS IS
(GOpMUPOBAHUS  HWHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX ¥  WH(POPMAIMOHHBIX  HABBIKOB,
ACTETHYECKON KYJIbTYphl, CHOCOOCTBYET MHTErpallid OMOJIOTMUECKUX 3HAHHUM C MPEICTaBICHUAMU U3
JIPYTUX y4eOHBIX MPEAMETOB, B YaCTHOCTHU, (PU3UKHU, XUMUHU U Teorpaduu. HazBaHHBIC MOJIOKECHUS O
npelHa3HaYeHUH yueOHoro npenmMera «buonorus» cocTaBUiIl OCHOBY JJISl ONpEAENeHUs MOIX0A0B K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COACPIKAaHUs, IPEICTABICHHOTO B TAHHOH MpOrpaMmme.

Otbop conepkanusi yueOHoro mnpenmera «buonorus» ocymecTBIéH ¢ MO3ULUN
KYJIBTypOCOOOpa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIHECs TOJHKHBI OCBOMTH 3HAHUS
U yMEHUs, 3HaYuMble 17151 GOpMUPOBaHUs OOLIEH KyIbTYpPBl, ONPEAESIONIe aJeKBaTHOE MOBEICHHE
YEeJIOBeKa B OKPYXKAIOIIEH MPUPOIHON cpele, BOCTpPEOOBAaHHBIE B IIOBCEIHEBHOW JKU3HU U
npakTH4eckor aearerabHocTu. Ocoboe MecTo B 3TOM cucTeMe 3HaHWM 3aHMMAlOT 3JIEMEHTHI
COJepKaHUsA, KOTOPBIE CIyXaT OCHOBOH Jisi (OPMHPOBAHHUS TMPEICTABICHHA O COBPEMEHHOM
€CTECTBEHHO-HAYyYHOW KapTHHE MHpa U IEHHOCTHBIX OPHEHTALHUAX JUYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHHU3aIHHd OHOJIOTHIECKOTO 00pa30BaHHUS.

CTpyKTypHpOBaHUE COIEpKaHUs yueOHOTro MaTepuaia B IpOrpaMMe OCYHIECTBICHO C YYETOM
MPUHOPUTETHOTO 3HAYCHUS 3HAHUW 00 OTIMYUTENBHBIX OCOOCHHOCTSIX JKHUBOH WPHPOJBI, O &
YPOBHEBOI OpraHM3ally 3BOJIONUU. B COOTBETCTBMU C ATHUM B CTPYKType y4eOHOro mnpeamera
«buonorus» BBIIENEHB CIEAYIONINE COAEp)KaTeNbHbIe THHUU: «buonorus kak Hayka. MeToabl
HayyHOro TmMO3HaHus», «Kierka kak Ouomormyeckas cucrema», «OpraHmsm Kak Ouonorumyeckas
cucreMa», «CucremMa U MHOToOOpa3ue OPraHUYECKOTO MHUpPa», «IBOIIOLUS >KUBOW TPHUPOIBD»,
«IKOCUCTEMBI U MIPUCYIIINE UM 3aKOHOMEPHOCTH.

Yuebnviti npeomem «buonocuss» Ha yenyOneHHOM YpOo6He HA CMYNEHU CpeoHe2o 00uje2o
obpazosanus 3agepuiaem OUoI02UYeCcKOe 00pA308aHUe 8 WIKOLE U OPUEHMUPOBAH HA pacuupeHue u
yenybneuue sHaHUuti 006y4arOWuUxcs 0 HCUGOU npupooe, 0CHOBAX MONEKVIAPHOU U KIemo4HoU OUoio2ul,
IMOpUONIO2UU U OUOIO2UU PA3BUMUS, 2eHeMUKU, CeNleKYUlU, OUOMEXHOI02UL, IBOTIOYUOHHO20 VUeHUs U
9KOJI02UU.

H3zyuenue yuebnozo npeomema «buonocusy Ha yenyOieHHOM YpOo8He OpPUEHMUPOBAHO HA
NnO020MOBKY 00yYaowuxcs K nociedyrowemy noayueHuro OUuoio2uiecKko2o 00pazosanus 8 8y3ax u
OpeaHu3ayusax cpeoHe20 NpogeccuoHarbHozo obpaszosanus. OcCHOBY €20 cOO0epHCaHUus cOCmaegisiem
cucmema OUONO2UYECKUX 3HAHUU, NOTYYEHHLIX NPU USYYEHUU OOVUAIOUWUMUC COOMEEMCMEYIOUUX
cucmemamuyeckux pazoenos ouono2uu 8 ocHogHou wikone. B 10-11 knacce smu 3Hanus noayuarom
passumue. Tak, pacuupensvt u y2nybnenst 6UosocUdecKue 3HaHus 0 pacmeHusx, HCUBOMHbLX, cpudax,
bakmepusx, opzaumuzme ueno8ekd, OOWUX 3AKOHOMEPHOCMAX JHCUZHU; OONOJIHUMENbHO BKIIOYEHbl
buonocuueckue ceedeHusi NPUKIAOHO20 U NOUCKOBO2O XApakmepd, KOmopwvle MONMCHO UCHONb308AMb
KaK opueHmupvl 011 nociedyioue2o 6vlbopa npogheccuu. Bozmoowcna maxoce unmezpayus
Ouonocuvueckux 3HAHULL C COOMBEMCMBYIOWUMY 3HAHUAMU, NOJLYYEHHBIMU O0OVUAIOWUMUCS HpU
U3yYeHUU QUUKU, XUMUL, 2e02papuu U MamemMamuxu.

CrpykTypa mporpammel ydeOHOTO mpenMera «buosorus» 06a30BOro/yriryOJ€HHOTO YpPOBHSI
OTpakaeT CHCTEMHO-YPOBHEBHII U IBOJIOIMOHHBINA MOAXOABI K M3ydeHUto Ouonoruu. CoriacHo UM,
M3YYaAIOTCSl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIE IS JKUBBIX CHCTEM pPAa3HOTO YPOBHS
OpTaHMU3aINH, SBOIIOINHI OPraHUYECKOT0 MUpa Ha 3emile, COXpaHeHHUs: OMOJIOTHYEeCKOT0 pa3Hoo0pa3us
wraneTel. Tak, B 10-11 kiacce wW3ydaroTcsi OCHOBBI MOJIGKYJSIDHOH M KIETOYHOH OWOJIOTHH,



3M6pI/IOJIOFI/II/I u 6HOJIOFI/II/I pa3BuUTHA, TCHCTUKW U CCICKIUU, 6I/IOTeXHOHOFI/II/II/I CUHTETUYECKOU
OMOJIOTHH; aKTYATM3UPYIOTCS 3HAHUST 00YJaIONIUXCs 110 OOTaHHUKE, 300JI0THH, aHATOMHH, (PU3HOJIOTHH
YeJI0BEKa.

Vuebnoiii  npeomem  «buonocua» npuszsan  obecneuumv  0c8oeHue  0OYUAIOUWUMUCS
OuonocUNecKUX meopuil U 3aKOHO8, uoel, NPUHYUNOG U NPABUT, IeHCAUWUX 8 OCHOBE COBPEMEHHOL
€CmeCcmeeHHO-HAYYHOU KAPMUHbL MUPA, 3HAHUL O CMPOEHUU, MHO2000pA3UU U 0COOEHHOCMAX KIemKU,
opeanusma, NONYIAYUU, OUOYEHO3d, OKOCUCMEMbl, O BblOAIOWUXCA HAVUHBIX  OOCUNCEHUSX,
COBPEMEHHbIX UCCIe008AHUAX 6 OuonocUulU, NPUKIAOHLIX ACNeKmax Ouonocuveckux 3uanuil. Jns
pazeumus u no00epI*Canus uHmepeca 00y4arouwuxcs K 6uoioeuu Hapsaoy co 3HAYUMeNbHbIM 00bEMOM
MeopemuyecKoe0 Mamepuaild 8 COOepICaHul yiebHo2o npeomema

«buonozusny npedycmMompeHo 3HAKOMCME0 ¢ UCMOpueli CMAHOBNeHUs U pA3eumus mou uiu
uHol obnacmu OUOIOUU, BKIAOOM OMEYECBEHHBIX U 3aPYOEINHCHBIX VUEHBIX 8 PEUeHUe BANCHEUUUUX
OUOI02UYECKUX U IKOLOUYECKUX NPODTIEM.

HEJIU U 3AJAYU U3YUYEHUSA YYEBHOT' O ITIPEJIMETA «BUOJIOT USD»

Leanb n3ydeHnusi yuedoHoro npeamera «buosorusi»— oBiiazicHue 00y4alONMMHUCS 3HAHUSIMU
0 CTPYKTYpHO-(DYHKIIMOHAJILHOM OpraHW3alyl >KUBBIX CHUCTEM pa3HOrO paHra W TPUOOpETCHHE
YMEHUH HUCIOJb30BaTh ATH 3HAHMA: JUIsI TPAMOTHBIX JICHCTBHH B OTHOUICHUHM OOBEKTOB >KHUBOM
MIPUPOJIBI U PEIICHUS PA3JIMYHBIX KU3HEHHBIX MPOOJIEM; 68 hopmuposanuu unmepeca K onpeoeiénHol
obnacmu npogeccUoOHAIbHOU OessMeNbHOCMU, CEA3AHHOU ¢ Ouonouell, uiu K 6bloopy YyuebHO020
3a6e0enust 071 NPOOOJIHCEHUSL OUOTI02ULECKO20 00PA308aAHUSL.

JlocTwkeHre 1enu u3ydeHus ydeOHoro mpeamera «buonorus» obOecrieuuBaceTcs pelIeHUEM
CIICTYIOIINX 3a7a9 Ha 6a30M YpOBHE:

OCBOCHHE OOYYarOIIMMUCS CHCTEMbl 3HAHHH O OMOJIOTHYECKUX TEOPHSIX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIIAX, CIYXKAIMX OCHOBOH JJisi (POPMUPOBAHUS TIPEIICTABICHUN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpPA; O METOJAaX HAay4yHOIrO TO3HaHUS; CTPOCHHH, MHOTOOOpAa3uu U
OCOOCHHOCTSIX JKHMBBIX CHCTEM pPa3HOTO YPOBHS OPTraHM3AIMH, BBIJAIONINXCS OTKPBITUSX H
COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopMupoBaHre y OOy4aroUIMXcs II03HABATENbHBIX, WHTEIJIEKTYallbHBIX W TBOPYECKUX
CIIOCOOHOCTEHBITPOIIECCCAHATTN3aJTaHHBIXOMTY TSIXPa3BUTUSABONOIOTUMHAYYHBIXB3TJISIIOB,  HJEH U
MOJIXOJIOB K M3YUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIuy;

CTAaHOBJICHUE Yy OOyJaromuxcsi OOmeH KyJabTyphl, (DYHKIIMOHAILHON TPAaMOTHOCTH, Pa3BUTHE
YMEHUHOOBSICHITHHOIEHUBATh S BICHUSOKPYKAIOIIErOMUPAKUBONITPUPOIBIHAOCHOBAHUH ~ 3HAHUM |
OTIBITA, TOJTYYCHHBIX MTPH U3yICHUH OHUOJIOTHH;

(dbopMupoBaHHEe y 00YJAIOIIMXCS YMEHUN WILTIOCTPUPOBATh 3HAUCHUE OMOIIOTMUYECKUX 3HAHHM
B TPAaKTUYECKON JEeATENbHOCTH YENOBEKa, PAa3BUTUU COBPEMEHHBIX MEAMIIMHCKHX TEXHOJOTUH U
arpoOHUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKJACHHOCTH B BO3MOXXHOCTH TIO3HAHWS YEIOBEKOM IKMBOW MPHUPOJIHI,
HEOOXOUMOCTH OEpe’KHOTO OTHOIICHUS K Hel, COONIOJCHHS STUYECKUX HOPM TIpHU TMPOBEACHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE I[EHHOCTH OHMOJOTHYECKMX 3HAHWKA [JIs TIOBBIIICHHS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, JUISI JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHS,

MPUMEHEHHE TPHOOPETEHHBIX 3HAHUW W YMEHUW B TIOBCETHEBHOW >KWU3HMU JUISI OIEHKH
MTOCIICACTBHI CBOCH JEATSIILHOCTH MO0 OTHOIICHHUIO K OKPYXAIOMIeH cpejie, COOCTBEHHOMY 3/I0POBBIO;
000CHOBaHUE U COONIOICHHE Mep MPOHIAKTUKH 3200JI€BaHUN.

Ha yenyonennom yposhe:

O3HAKOMIEHUE 00YUAIOWUXC C MemoOamu NOZHAHUSL HCUBOU NPUPOObL: UCCIe008AMENbCKUMU
Memooamu OUON02UHeCKUX HAYK (MOAEKVIAPHOU U KAeMOYHOU Ouono2uu, smopuosrocuu u oOuoiocuu
pazeumus, 2eHemuKu U celekyuu, OUOMEeXHONO02UU U CUHMEMUYEcKoU OUuono2uu, NaieoHmoNI0uu,
9KONO2UU);  MEmOOaAMU  CAMOCHMOAMENbHO20  NPOBEOCHUsl  OUONO2UYECKUX — UCCIe008aHUU 8
nabopamopuu u 8 npupode (HabarooeHue, usmeperue, IKCNePUMenHm, MoOeIUPosanue);




o6ladeHue 00YYAIUWUMUCA YMEHUAMU: CAMOCMOAMENbHO HAX0O0UMb, AHATUSUPOBAMb U
UCNONB308aMb  OUOLOSUYECKYIO UHDOPMAYUIO, NOTb308AMbC  OUONO2UYECKOU MePMUHONO2Ue U
CUMBONIUKOU, YCMAHABIUBAMb CB8A3b MeXCOy pa3eumuem OUOI02UU U COYUATbHO-IKOHOMUUECKUMU U
9KONIO2UYECKUMU NPODTIeMAMU 4elo8edecmed;, OYEHUBAMb NOCIe0CMEUs C8Oell O0esimeIbHOCMU No
OMHOWEHUIO K OKPYJcarowell npupoorotl cpede, COOCMBEHHOMY 300P08bIO U 300PO8bI0 OKPYHCAIOUSUX
Jr0o0ell; 000CHO8bIBAMb U COONO0AMb Mepbl NPOPUIAKMUKU UHGEKYUOHHBIX 3aD0ne8aHuUll, Npasuild
nogedenusi 8 npupooe u obecneuenus 6e30NACHOCMU COOCMBEHHOU HCUZHEOeSAMENbHOCU 8
UPE36LIYALIHBIX — CUMYAYUSX — NPUPOOHO20 U MEXHO2EHHO20 — Xapakmepd,  Xapakmepu3osamb
coepeMeHHble HayyHble OMKPbIMUs 6 0b1acmu OUoI02UU,

pazeumue y 00y4aowuxcs UHMeNIeKmyaibHblX U MEOPUYECKUX CHOCOOHOCmel 6 npoyecce
3HAKOMCMBA C BbIOAIOWUMUCA OMKPLIMUAMU U COBPEMEHHbIMU UCCAe008AHUAMU 6 OUOI02UU,
peuwiaemviMu e npobremamu, Memooonocuell  OUONO2UYEeCKO20 UCCAe008AHUS,  NPOBEOEHUs
IKCHEPUMEHMATIbHBIX UCCIe008AHUL, peulenUs DUOI0SULEeCKUX 3a0aY, MOOeTUPOBAHU OUONIOSULECKUX
00bEeKmMOo8 u npoyeccos;

gocnumanue y 00yYarnuuxcs YeHHOCMHO20 OMHOWEHUS K JCUBOU Npupooe 8 YeioMm U K
OMOeNbHbIM €€ 00beKMaM U AGNEHUSIM, POPMUPOBAHUE IKOTOSULECKOU, 2eHeMUUEeCKOU 2PaAMOMHOCMU,
obwell Kyibmypvl n0geOeHUs 8 NPupooe; UHmezpayuu eCmecmeenHo-HayyHvlX 3HAHULL,

npuobpemenue 00YUAIOWUMUCS KOMNEMEHMHOCMU 8 PAYUOHATILHOM HPUPOOONONIb308aHUU
(cobnrodenue npasun nogedeHusi 8 Npupooe, OXPamvl 8U008, IKocucmem, oOuocgepvl), coxpanenuu
COOCMBEHHO20 300p068bsl U 300P0BbsL OKPYIICAOWUX TH00ell (COON00eHUs Mep NpoQuUIaKmuKx u
3aboneeanull, obecneyeHue 6OE30NACHOCMU HCUSHEOESIMENbHOCMU 6 UYPe38bIYAlHbIX  CUMYAYUAX
NPUPOOHO20 U MEXHOLEHHO20 XAPAKMEPA) HA OCHOBE UCNONb30B8AHUSL OUONOSULECKUX 3HAHULL U YMeHULL
8 NOBCEOHEBHOIL HCUSHU,

co30aHue  YCclosuti 0l OCO3HAHHO20  8blOOpa  00YYAIOWUMUCA — UHOUBUOYATLHOU
00pazoeamenvHoOll  Mpaekmopuu,  cnocoocmsyrwel  nocieoyrwemy — npogeccuoHaibHOMY
CamMoonpeoeneHuo, 8 COOMEencmaull ¢ UHOUBUOYAIbHbIMU UHMEPecamu U NOMPeOHOCMIMU PecUOHA.

MECTO YYEBHOI'O TIPEAMETA «bHOJIOI'US1» B YYEBHOM IIJIAHE

B cucreme cpennero obmero oOpa3zoBanusi «buosiorusi», usydaemas Ha 0a30BOM YpOBHE,
npu3HaHa o0s3aTelbHBIM YYE€OHBIM TPEAMETOM, BXOJAIIMM B COCTaB MPEAMETHON 00JacTH
«EcrecTBeHHBIC HAyKW». YUeOHBIM IJIAHOM Ha € W3y4YeHHEe OTBeICHO 68 yueOHbIX acoB: B 10 kiacce
— 34 vaca (1 gac B Hexenio), B 11 kimacce — 34 vaca (1 yac B Hemeno0). B TemaTnveckoM MiIaHUPOBAHUN
yKa3aH pe3epB y4eOHOT0 BPeMEHH, KOTOPOE PEKOMEHIYETCS IS pealTi3al[ii aBTOPCKUX TTOAXOJIOB IO
UCIIOJIb30BaHUIO Pa3HOOOPa3HBIX (OPM OpraHU3aLMU Y4eOHOr o mpolecca.

VYueOublii mnpenMer «buonorus» yriayONEHHOTO YpPOBHS HW3YYEHHS BXOJUT B COCTaB
npenMeTHoil obOmactu  «EcrecTBeHHBIe Hayku». Ero wusydeHne NpeaycMOTPEHO B  Kilaccax
€CTECTBCHHO-HAYIHOTO MPOQIIISL, HAIPUMEP XHUMHUYECKUX, XUMUKO-OHOJIOTHUECKAX ¥ MEIUIIUHCKHX.
OOuree 4yncia0 YacoB, pEKOMEHJIOBAHHBIX Ul M3Y4Y€HHUs OMOJIOTHMH Ha yriyOJleHHOM ypoBHe, — 204
yaca: B 10 kmacce — 102 yaca (3 ygaca B Henento), B 11 kmacce — 102 ygaca (3 gaca B Heneno). OT6op
OpPraHU3alMOHHBIX (OPM, METOJOB U CPEIACTB OOY4YEeHHs OHMOJOIMH OCYIIECTBISETCS C Y4ETOM
cnenu(UKH ero CoAep)KaHWs M HANPaBICHHOCTH Ha MPOIOJDKEHHE OMOJOTHMYECKOro 00pa3oBaHHS B
OpraHu3alMsaX CPEeAHEro NPOPEeCcCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

OO0s13aTeNbHBIM  YCIIOBUEM TPU OOYYEHHH OWOJOTHH Ha YrIyONEHHOM YpOBHE SIBIISIETCS
npoBe/IeHUe Ja0OpaTOPHBIX M MpaKTHYecKux paboT. Taxke ydacthe oOydaroMIMXCsl B BBITOJHEHUH
MPOEKTHBIX U Y4eOHO-HCCIENOBATENbCKUX PabOT, TEMAaTHKa KOTOPHIX OMPEACINSeTCsS Y4YUTeleM Ha
OCHOBE NMEIOIINXCSI MAaTEPUATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX MPUPOHBIX YCIOBUH.

B TemaTnueckoM IJIAHUPOBAHWUHU IJS KaXKJIOTO KIacca MPEANoaraeTcsl pe3epB y4eOHOTro
BpeMeHu. Ha 0a30BOM ypoBHE €ro peKOMEHIYeTCs MCIIOJNBb30BaTh JJIsl MIOBTOPEHUS W 3aKPETICHUS
MaTepuana, a Takxke peduekcuu. Ha yrinyOneHHOM ypoBHE JUIsi IPOBEEHUs 00OOIIAIOIINX YPOKOB,
3aIUATH O0YYAOIIMMHUCS TPOCKTHBIX U y4eOHO-UCCIIEIOBATEHCKUX PaOOT.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHWSA YYEBHOTI'O IPE/IMETA
«BUOJIOT' U
Cormacho ®I'OC COO, ycraHaBnuBalOTCA TpeOOBaHUS K pe3yJdbTaTaM OCBOCHHSA
0o0y4aroIMMHUCs MPOrpaMM CpPEAHEro oOuero o0pa3oBaHUA: JMYHOCTHBIE, METalpeAMETHbIE U
HpeIMETHBIE.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JAMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS mpeamera «bBUOJIOTHUS BBIIEICHBI
CJIEIYIOINE COCTABIIAIONINE: OCO3HAHUE 00YUAIOIIUMHUCSA POCCUNCKON TPakJTaHCKON UIEHTUYHOCTH —
FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIBLHOCTH M CAMOOIPEACNICHUIO; Haauyue MOmusayuu K
o0yueHHI0 OWOJIOTHH; YeleHanpasieHHoe pazeéumue BHYTPEHHUX YOEXKIEHUI JIMYHOCTH HAa OCHOBE
KITFOYEBBIX IIEHHOCTEH U MCTOPUYECKUX TPATUIMIl pa3BUTUSL OMOJIIOTMYECKOTO 3HAHUS, 20MOBHOCTb U
cnocooHocms 00YYAIOIUXCS PYKOBOJACTBOBATHCS B CBOCH JEATENBHOCTH I[€HHOCTHO-CMBICIOBBIMH
YCTAaHOBKAMM, MPHUCYUIUMH CHCTEME OHOJOTHYECKOro OOpa3oBaHUs, Haluuue HnpasoCcoO3IHAHUS
9KOJIOTHYECKOH KYIbTYPBI, CHOCOOHOCHY CTaBUTh 1EIH U CTPOUTH )KU3HECHHBIC IJIaHBI.

JImaHOCTHBIE PE3YIbTAThl OCBOCHHA IIPCAMETA «bnonorusy JOCTUI'alOTCA B €AUHCTBEC y‘~IC6HOI71
nu BOCIIUTATEIILHOM ACATCIIbHOCTHU B COOTBETCTBUU C TpaaAuIIUMOHHBIMUA pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JAYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, MPHUHATHIMH B
oOlrecTBe TMpaBWJaMHd W HOPMaMd TIOBEACHUSI M CIIOCOOCTBYIOT MpOIeccaM CaMOTO3HAHUA,
CaMOBOCITUTAaHUS U CAMOPa3BUTHUSA, PA3BUTHUA BHYTPEHHEW MO3WUIUU JUYHOCTH, NATPUOTH3MA U
YBaXEHHUSI K 3aKOHY U I[IPaBOIIOPSIAKY, 4YEJIOBEKY TpyJa M CTapUIEMy IIOKOJEHUIO, B3aMMHOIO
yBa)KCHUSI, OEPEKHOTO0 OTHOUICHHS K KYJIbTYpPHOMY HACIEAUI0 M TPAAMIMSIM MHOTOHAI[MOHAIHLHOTO
Hapoza Poccuiickoit @enepanun, NpUpOAE U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHHS Y4eOHOTO mpenmeTa «buoyorus» HOMKHBI OTpa)kaTh
TOTOBHOCTh W CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPCHHEH
MO3UIMEH JMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPUEHTAIUii, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBCTCTBYIOIIMX TPAAUIUOHHBIM HCHHOCTAM pOCCHfICKOI‘O O6HI€CTB8,, paciupCHUC XKHU3HCHHOI'O
OMbITAa U OMNBITAa JEATEIHHOCTH B MPOIECCE PeaTu3aliid OCHOBHBIX HANpaBlIEHUI BOCHUTATEIHHOMN
JACATCIIbHOCTH, B TOM YHCJIC B 4aCTHU:

1. I'pamaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMU O0YUYAIOMIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIECTBa;

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

TOTOBHOCTh K COBMECTHOW TBOPUYECKON NEATENHHOCTH TPU CO3JAHUM Y4YEOHBIX MPOEKTOB,
pelieHnn yueOHBIX U MTO3HABATENbHBIX 3a7a4, BHITTOJIHEHHH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIIMIO TT0 OTHOUIEHUIO K SBJICHUSIM COBPEMEHHOU
JKM3HHU U O0BIACHATE €€;

YMEHHE YYHUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHS
JIOJIeH ¢ pa3HBIMU YOCKICHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMU M COLUATBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHUS  yUEOHBIX,
M03HABATEJIBHBIX M UCCIEA0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHUS K MHEHHUIO ONIOHEHTOB
pu 00CY)XJIEHHH CTIOPHBIX BOMPOCOB OMOJOTUYECKOTO COACP)KAHUS, TOTOBHOCTh K TYMaHUTAPHOU H
BOJIOHTEPCKOM ESATEIBHOCTH.

2. ITaTpHOTHYECKOr0 BOCIIUTAHUS:

C(OPMHPOBAHHOCTh POCCUICKON Tpa)KAaHCKOM HIEHTHYHOCTH, MATPHOTH3MA, YBAXKEHUS K
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepea PonmHoM, ropaoctu 3a cBoi Kpai, cBoro Ponuny,
CBO SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOAIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccunu;

LIEHHOCTHOE OTHOILLIEHHUE K IPUPOJHOMY HACJIEINIO U MAMATHUKAM IIPUPOIBL;

JnocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;



CIOCOOHOCTh OLICHMBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJCHHE M pa3BUTHE OHOJIOTHH,
MOHUMAaHHMs 3HAYEeHUsI OUOJIOTMH B IMO3HAHWH 3aKOHOB MPHUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
00I11IeCTBA;

ujelHas yOeKAEHHOCTh, TOTOBHOCTh K CIY)KEHHIO M 3aiure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero 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 YCTOMYHMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTENSM, CO3JAHMIO CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHSITHS LEHHOCTEH CEMEMHOMN KU3HU B COOTBETCTBUHU C TPAIUIMSIMHU Hapo10B Poccun.

4, IcTeTHYECKOro BOCIIMTAHHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas ACTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

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

TOTOBHOCTb K CAMOBBIPAKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE IIPOSIBIISITh KaUeCTBa
TBOPYECKOM JINYHOCTH.

5. @PU3MYeCKOro BOCIIMTAHUS:

NIOHMMaHWE M peanu3alys 3740poBoro U Oe3omacHoro obOpasa >KHM3HU (340pOBOE IMUTAHHE,
cOONIOZICHNE TUTMEHUYECKHUX IpaBWJI U HOPM, COAJaHCUPOBAHHBIM pEXHUM 3aHATUNH U OTHBIXA,
peryisipHas (pu3ndecKas akKTUBHOCTB), OEPEXKHOI0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOLIEHHUS K
COOCTBEHHOMY (PH3UUECKOMY H NICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHKE LIEHHOCTH MPaBWJI MHIUBHUYaIbHOIO U KOJJIEKTUBHOIO OE€30IIaCHOTO MOBEJCHHUS B
CUTYalUsX, YTPOXKAIOLIUX 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 MHUIIMMPOBATh, IIIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITETLHOCTD;

UHTEpEC K pazNu4HbIM cepaM mpodeccuOHANbHON AeATeIbHOCTH, YMEHHE COBEpIIAaTh
OCO3HaAHHBIN BBIOODP OymyIieit mpodeccun u peaaTnu30BbIBaTh COOCTBEHHBIE )KM3HEHHbIC TIJIaHBI,

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

7. JKOJIOTHYECKOT0 BOCITUTAHUS

9KOJIOTMYECKU 1ieJecoo0pa3HOe OTHOIIEHHWE K MPUPOAE KaK MCTOUYHHKY XKU3HU Ha 3emie,
OCHOBE €€ CYILLIECTBOBAHMS;

TOBBIIICHUE YPOBHA JKOJOTHYECKON KYyJIbTYpHI: TMPUOOPETEHHE OIbITa TJIAHWPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

OCO3HaHWE TJ00aTFHOTO XapaKTepa OJKOJOTHYECKUX TMpoOJieM U MyTeld UX pPEeIICHHS;
CIIOCOOHOCTh HCIIONB30BaTh MPHOOpeTaeMble TpU HU3YUYEHUU OWOJIIOTUM 3HAHUS W YMEHUS TpU
pelIeHNH TMPOoOJIeM, CBS3aHHBIX C PalMOHAIBHBIM MPHUPOJONOIL30BaHHEM (COOIOIEHUE TIPABIII
MOBEJICHUSI B MPHUPOJIE, HAMPABICHHBIX HA COXPAaHEHHE PaBHOBECHS B SKOCHCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, Orocdepshl);

AKTUBHOE HEMPUSATHE EUCTBUM, MPUHOCIIIUX BPEI OKPYKAIOIIEH MPUPOAHON Cpele, yMEHue
MIPOTHO3UPOBATH HEOJIATOTPUSITHBIC YKOJOTHYECKUE TOCIECACTBUS MPEINPUHUMAEMBIX NEUCTBHI U



IpeoTBpallaTh ux;

HaJIMYHUC PA3BUTOI0 ISKOJOTHMYCCKOr0  MBIIJICHUA, JKOJIOTHUECKOM KYJbTYpPBI, OIIbITa
JACATCIIbHOCTHU JKOJIOTHUECKOM HaIpaBJICHHOCTU, YMCHUA PYKOBOJACTBOBATHCA UMU B HO3HaBaTCJIbHOI71,
KOMMYHHKAaTUBHON U COLMAIIBHONW MPAKTHUKE, TOTOBHOCTH K YYacCTHIO B IIPAKTUYECKON IEATEIbHOCTH
JKOJIOTMYECKON HAIIPaBICHHOCTH.

8. LleHHOCTH HAYYHOT'0 MO3HAHUS

C(OPMHUPOBAHHOCTE MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYK{ U OOIIECTBEHHOH MPAaKTUKH, OCHOBAHHOTO HA AUAJIOTE KYJIBTYp, CIIOCOOCTBYIOIIEI0 OCO3HAHHIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOW KYJIBTYpbl KaK CpEICTBAa B3aUMOJEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHE CrenUpUKA OHMOJIOTUM KaK HAayKd, OCO3HaHMA €€ poiau B (HOPMUPOBAHHU
PaLMOHAIBHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUH LIEIOCTHOTO IPEACTABICHUs 00 OKpYXKalOIeM MUpe
KaKk O €IMHCTBE MPHUPOJbI, YEIOBEKAa M OOIIECTBAa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH H
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUYUMOCTH OHMOJOIMH JUIsl COBPEMEHHOM IIMBMJIM3ALMM: OOECledYeHus
HOBOT'O YPOBHS pa3BUTHsI MEIULMHbI; CO3/IaHME NEPCIIEKTUBHBIX OMOTEXHOIOIUH, CHOCOOHBIX PeIIaTh
pecypcHble TpoOIEeMBbl  pa3BUTHs YEJIOBEYECTBA; TIOMCKAa IyTeHd BBIXOAA U3 TJI00ATBHBIX
9KOJIOTUYECKUX MpobieM U oOecreueHHsl Nepexoia K YCTOHYMBOMY pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHMHM OMOJIOTMYECKMX 3HAHMW B LEJISAX IMOBBILICHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HayYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIHMOHAJIbHOU
IPaMOTHOCTH O0y4arouuxcs, GopMupyemMoi pu U3y4eHuu OnoJIoTuH;

IIOHUMAaHHUE CYIIHOCTH METOJOB II03HAHUA, HCIOJIB3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH UCIIOJIb30BaTh MOTy4aeMble 3HAHUS AJIS aHAJIN3a U OObSICHEHUS SIBJICHUI OKPYKAIOIEro
MHUpPa U HPOUCXOAAIIUX B HEM M3MEHEHMH; yMEHHE JesaTh 0OOOCHOBAaHHBIE 3aKJIIOUEHUS HA OCHOBE
HaY4HbIX ()aKTOB U MUMEIOLIUXCS JAaHHBIX C I[eJIBI0 IOJIY4YEHUS JTOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTBH CaMOCTOSITENILHO MCIOIb30BaTh OMOJIOTMUECKHE 3HAHUS ISl pEeLeHUs! po0JieM B
peabHBIX KU3HEHHBIX CUTYaLUAX;

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

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHIO U €aMOOOpa3OBaHUIO, K
AKTUBHOMY TIIOJIyYEHHIO HOBBIX 3HaHMH 1O OWOJIOTUM B COOTBETCTBUH C IKU3HEHHBIMU
MOTPEOHOCTSIMHU.

B mpouecce nocTHKEHUS! JTMYHOCTHBIX PE3yIbTATOB OCBOCHMS OOYYAIOUIMMMCS MPOrpaMMBbl
CpEIHero oOmero oOpa3oBaHHsi Yy OOY4YaIOIIMXCS COBEPIICHCTBYETCA  OMOYUOHAILHYIL

unmeniexm, Mpeanoararomui chopMUpOBAHHOCTb:

CaAMOCO3HAaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

camope2yiuposanis, BKIIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHAMATh OTBETCTBEHHOCTH 32
CBOE TMOBEACHUE, CHOCOOHOCTh aJalTHPOBAaTHCS K HMOIMOHAIBHBIM HM3MEHEHUSM U TPOSIBISATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

GHYymMpeHHel Momueayuy, BKIIOYAIOIIEH CTpeMJIEHHE K JOCTIDKEHHIO LEeNH U YCIexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOMSI U3 CBOMX BO3MOXKHOCTEH;

omMnamuy, BKIOYAONEH CcnocoOHOCTh IMOHMMATh SMOIMOHAIBHOE COCTOSHHE JApPYTHUX,
YYUTBIBATh €TO MPH OCYIIECTBICHUN KOMMYHHKAIIHH, CTIOCOOHOCTh K COYYBCTBHIO M COTICPEKUBAHUIO;
COYUATbHBIX HABLIKOS, BKIIOYAIOLINX CIIOCOOHOCTh BBICTpAUBATh OTHOILICHUS C JPYTMMHU JIOIbMH,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC M pa3peraTh KOH(PIUKTHL.



METAINIPEJMETHBIE PE3YJIbTATbBI

MeramnpeamMeTHble pe3ybTaThl OCBOCHHs yueOHOro mnpenmera «buosorus» exumouarom:
3HaYMMble Ui (OPMHUPOBAHHMSI ~ MHUPOBO33pPEHUS  OOy4arOIIUXCAd  MEKIUCHUIUITMHAPHBIC
(MexXnpenMeTHbIE) OOILEHAYYHbIE MOHATUS, OTPAXKAIOIIKE LEIOCTHOCTh HAYy4YHOH KapTUHBI MUpa U
cneuu(UKy METOJOB IMO3HAHHUS, MCIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, IHEPIHA,
SBJICHHE, NPOLECC, CUCTeMa, Hay4YHbIM (DaKT, MPUHLMII, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIe/IOBaHNe, HAOIOJCHUE, W3MEPEHHE, SKCHEPUMEHTHUP.); YHUBEpCaIbHbICYYeOHBIC IeHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKAaTHBHBIE, pEryiasTHBHbIE), oOecrneuuBaromue  (GOpMHpPOBAHUE
(YHKIMOHATBHOH TPAMOTHOCTH M COIMANbHOW KOMIETEHIMH OOYYaloLIUXCs; CHOCOOHOCTh
00y4aroIuXcsl UCHOJIb30BATh OCBOEHHBIE MEXJIUCIMIIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaJIbHbIC YUeOHBIC ICHCTBHS B TO3HABATEIBHOM U COLMAIEHON TIPAKTUKE.

MertarpeqMeTHbIe pe3yabTaThl OCBOCHHUS IIPOrpaMMbl CPEAHEro 001Iero 00pa3oBaHMsl 1OJKHbI

OTpaKaTh:
OBI1aJicHUE YHUBEPCAILHBIMU YICOHBIM M IT03HABATCIbHBIMH JICHCTBUSIMMU:
1) bazoevie nocuueckue oeticmeus.
CaMOCTOSITENILHO  (DOPMYJIMPOBATh W  aKTYaJIM3HpOBAaTh NpoOJeMy, paccMaTpuBaTh €6
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHajau3a, CUHTE3a,
CpaBHEHWUsI, KIaccUpUKAIH, 0000MEHHs), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATHH (BBIICIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH MOHSATUSIMU);

ONpeAesATh ILeNn JAESITEeIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU UX JOCTUIKECHMS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LETSIMU;

HCII0JIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OOBACHEHUS (DAKTOB U SBJICHUH KUBOM MPUPOJIBI;
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, IeyKTUBHbBIC, 10 aHAJIOTUH ), BHISBISATH

3aKOHOMEPHOCTH U TIPOTUBOPEYHUS B PACCMATPUBACMBIX SBICHUAX, (POPMYTHUPOBATH BBHIBOIBIN
3aKIIIOYCHUS;

IIPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJICTBA JJIsi IPEICTABJICHUS CYLIECTBEHHBIX CBSI3€H U
OTHOIICHUH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTax, a TaKke MPOTHBOPEUYUN pa3HOTO poa,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX UCTOYHUKAX;

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

BHOCUTb KOPPEKTHUBBI B JI€ATENbHOCTb, OLICHUBATH COOTBETCTBHE pE3YJIbTATOB LEJAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBaTb M  BBIIOJHATH pPAa0OTy B YCIOBUSAX pPEAITbHOTO, BHUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBAaTh KpEaTHBHOE MBILUIEHUE IPU PELICHUH KU3HEHHBIX Tpo0iieMm;

2) bazosvie uccneoosamenvckue oelicmsusi:

BJIa/IETh HAaBBIKAMU Y4€OHO-HCCIIEIOBATENbCKOM W MPOEKTHOM JeATeIbHOCTH, HaBBIKAMH
paspenieHuss mpoOsieM; CIIOCOOHOCTbIO U TOTOBHOCTBIO K CaMOCTOATEIBHOMY IIOMCKY METO/0B
pelIeHNs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMUHbIX METOJIOB IMO3HAHUS;

HCIIOJIb30BaTh DPA3JIMYHBIE BUIBl JCATEIBHOCTH II0 IOJIYYEHHIO HOBOTO 3HAHUA, €r0
MHTEPIIpETAlUU, TPEOOPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIUsIX, B TOM YHCJE TPU CO3JaHUU
y4eOHBIX U COIMATIBHBIX IPOEKTOB;

(¢bopMUpOBaTh HAy4YHBIM TUI MBIIUICHUS, BJIAJETh HAay4YHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU
HNOHATUSIMHA U METOJIaMU;

CTaBUTh M (HOPMYJIUPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BATENbHOW NEATETHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

BBISIBJIATH IPUYMHHO-CIIECTBEHHBIE CBSA3H U aKTYaIM3UPOBATh 33Jauy, BbIIBUTaTh TUIIOTE3Y €€
pelleHus, HaXOAUTh apryMEHTHI AJI JOKa3aTelbCTBA CBOMX YTBEP)KICHMM, 3a/laBaTh NapaMmeTpsl U
KPUTEPUU PELICHHUS;

aHAJIN3UPOBATh MOJIyUEHHBIE B XOJI€ PELICHUs 3a/1a4M PE3yJIbTaThl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;



JaBaTh OI[EHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT,

OCYILIECTBIIATh LEJICHANPABICHHBIA TOUCK IEPEHOCAa CPEeNCTB U CHOCOOOB JCWUCTBUS B
po(hecCHOHATLHYIO CPEy;

YMETBIIEPEHOCUTH3HAHUSIBIIO3HABATEIILHYIOUTIPAKTHUYECKYIO00IaCTHIKU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC MTOJIXObl ¥ PEIICHHS; CTABUTH IPOOIEMBI
¥ 331241, JONYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

3) deticmeust no pabome ¢ uHgopmayuel:

OPUEHTUPOBATLCS B Pa3MYHBIX HCTOYHHKAX HWHPOpMAIUK (TEKCTe Y4eOHOTro Mmocoous,
HAYYHO- MONYJISIPHOW JIUTEpaType, OMOJIOTUIECKUX CIIOBApSAX M CIIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax
TaHHBIX, B VHTEepHeTe), aHATM3upOBaTh WHGOPMAIUIO PA3IUYHBIX BUIOB U (POPM TpEICTaBICHUS,
KPUTHYECKH OIICHUBATh €€ JIOCTOBEPHOCTh U HEITPOTHBOPECYHBOCTH;

(dbopMynIHpOBaTh 3alpochl M TNPHUMEHATh pa3IMYHbE METOJIbl TNPU TIOUCKE U O0TOOpe
Oouosornyeckoit nHGopMaIu, HeOOXOIUMOH JIJISl BRITIOJHEHUS YIeOHBIX 3a/1a4;

npuoOOpeTaTh OIBIT HUCIOJB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX — TEXHOJOTHIA,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3JIUYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMpAaTh  ONTUMANbHYIO  (OpPMY  TpEACTaBICHUS  OHOJIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmbl, TAOIUIIbI, PUCYHKH H JIp.);

HCIOJIb30BaTh HAy4yHbIH S3bIK B KauecTBE CpeACTBa Mpu paboTre ¢ OHUOIOrHYecKoi
uHpOpMaLUEH: TPUMEHATh XHUMHUYECKHe, (U3MYECKHME M MaTeMaTHYECKHE 3HAKU W CHUMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKJIATYpY, HCIOJIB30BaTh W  IMPeoOpa3oBBIBATH  3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

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

OBnajieHNEe YHUBEPCAIbHBIMY KOMMYHUKATUBHBIMU JCHCTBUAMMU:

1) obwenue:

OCYILECTBIIATh KOMMYHHKALIUU BO BceX cepax jKU3HHU; aKTMBHO y4acTBOBATh B JIMAJIOTe WIIU
JUCKYCCUM TIO CYIIECTBY OOCYyXJaeMol TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKJIECHUS
OTHOCHUTEIIBHO BBINIOJHEHUS MIPEAIaracMou 3a1adyd, YYUTBIBATH MHTEPECHl MU COTIIACOBAHHOCTH
MO3UIUI IPYrUX YyYaCTHUKOB JAMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBAa OOIIEHUS, TOHMMATh 3HAUYEHHE COLMAIbHBIX 3HAKOB,
IPEINOChUIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYyallMil; yMeTb CMSrdaTh KOH(JIUKTBI U BECTH
[IEPETrOBOPBI;

BJIa/IETh Pa3IMYHBIMU CIIOCOOaAMH OOLIEHUS U B3aUMOJICHCTBUS; IOHUMATh HAMEPEHHUS IPYTUX
Jqrofied, TPOSBIATH YBOKUTEIBHOE OTHOIIEHHME K CcOOeCelHMKY U B KOPPEKTHOH dopme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

2) COBMECMHASL OeSIMENbHOCMb.!

MIOHUMAaTh M HCIIOJIb30BAaTh IPEUMYIIECTBA KOMAaHJIHOM M WHAMBHUAYaJbHON pabOTHI Mpu
peleHnH OMOJIOTHYEcKO poOaeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MMPUMEHEHHSI TPYIIIOBBIX (GOpM
B3aMMOJICHCTBYS PU pelIeHNH yueOHO! 3a/1auH;

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
10 €€ JOCTHKEHHIO: COCTABIIATH ILJIAH JEWCTBUM, paCIPENesATh POJIU C YYETOM MHEHHM YYaCTHHKOB,
00CYyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLIEHUBATh KaueCTBO CBOETO BKJIJAa M KaKJOI'0 yYaCTHHKA KOMaHJbl B OOLIUI pe3yabTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE IPOEKTHI, OLEHWBATH HAECH C IIO3MIMU HOBHU3HBL, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETMUECKOE MOBEJCHHUE B PA3JIMYHBIX CUTYalHsAX, IPOSIBIISATH




TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATUBHBIM.

OBJ1ajiIcHHe YHUBEPCAIEHBIMU PErYJISTUBHBIMU JICHCTBUSIMH:

1) CamMoopeaHu3ayusL:

UCIOJIb30BaTh OMOJOTHYECKUE 3HAHUS JUISL BBISBICHHS MPOOJIEM U MX PEIICHUS B KU3HEHHBIX
U YYeOHBIX CUTYAIHSIX;

BbIOMPAaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHH IIEJICBBIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEHCTBUSAX M TIOCTYIKAaX MO OTHONICHWIO K YXHBOW MPHPOJE, CBOEMY 3JI0POBBIO U 3JI0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIFHO ~OCYILECTBIIATh TIO3HABATEIBHYIO NIESTEILHOCTh, BBISBIATH POOJIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 33/1a4M B 0OPa30BATENBbHON NESATEIBHOCTH U YKU3HEHHBIX
CUTYalUsX;

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

JIaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacuIMpsATh paMKH Y4€OHOTO MPeIMETa Ha OCHOBE JIMYHBIX TPEIOYTCHHIA;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a pEIICHUE;
OILICHUBATh MPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO LIMPOKOW JPYIUIMH B PAa3HBIX 001acCTsIX
3HaHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHbD,

2) CaAMOKOHMPOTIb'

JaBaTh OIICHKY HOBBIM CHTYyallUsiM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OIICHUBAThH
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIQJICTh HABBIKAMH TO3HABATECIBHOU PEe(ICKCHH KaKk OCO3HAHMS COBEPIIAEMBIX JCHCTBHHA U
MBICIIUTENBHBIX TPOIECCOB, UX PE3Y/IbTaTOB W OCHOBAHWM; UCIIONB30BaTh MPUEMBI pedIieKCuu s
OLICHKU CUTYAIlUH, BBIOOPA BEPHOTO PEILICHIS,

YMETh OIICHWBATh PUCKH U CBOCBPEMEHHO MIPUHUMATH PEIICHUS 10 UX CHIDKEHHIO; TPUHIUMATh
MOTHUBBI U apT'YMEHTBI IPYTUX [P aHAIU3€ PE3yJIbTaTOB JCSTEeIbHOCTH;

3) npunsmue ceos u Opyeux.

NpUHUMATH ceOsl, MTOHMUMasi CBOU HEJJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTHl JPYIHX TPH aHaIW3e pPEe3ylIbTaTOB JESITEIHHOCTH,
NpU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTH TTOHUMATh MHUP C TIO3UIIUH JIPYTOTO YeTIOBEKa.

NPEAMETHBIE PE3YJIBTATBI HA BA3OBOM/YT'JIYBJIEHHOM YPOBHE
IIpenmetHsie pe3yibTaThl ocBoeHus nporpaMmmbl COO no Guosoruu Ha 6a30BOM/yriay0IeHHOM
YpOBHE BKJIIOUAIOT crienuduyeckue 1 yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS U
crocoObl JIeMCTBUI MO OCBOCHMIO, HHTEPIPETAlMM U MpeoOpa30BaHUI0 3HAHWM, BUIBI AEATEIbHOCTH
10 MOJIyYEHUIO0 HOBOT'O 3HAHUS U MPUMEHEHHIO 3HAHUN B Pa3IMUHbIX Y4EOHBIX CUTyallUsX, a TaKXKe B
peaybHbIX KU3HEHHBIX CUTYalUsX, CBSA3aHHBIX ¢ OMojoruei. B nmporpamme mpeameTHble pe3yinbTaThl
IpEeJICTaBJICHbI 110 ToJaM 00y4YeHHUsI.

10 kaace

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

1) c(hOpMUPOBAHHOCTh 3HAHHN O MECTE M POJIU OMOJOTHH B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHHUH COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS; O BKJIAQJIE POCCUMCKHX M 3apyOEKHBIX YYEHBIXK-OMOJIOTOB B Pa3BUTHE
Ouosoruy; PyHKIIMOHAITBHONH ITPAMOTHOCTH YEIIOBEKA JIJISl PEIICHHS KU3HEHHBIX 3aJ1a4; 8 NO3HAHUU U
3aKOHO8 NPUPOObL U peuleHuy npodiiem payuoHaibH020 NPUPOOONOIb308AHUs, 08KIAE POCCULICKUX U
3apYOeHCHBIX YUEHBIX 6 pazsumue OUoI02ulL,

2) YMEHHE pacKpblBaTh COJEpKaHUE OHOJIOTMYECKUX TEPMHUHOB U TOHATUH: >KU3Hb,
KJIETKa, OpraHu3M; Meradomm3M (OOMEH BEHIECTB H MPEBpaIleHUE JHEPTHH), TOMEOoCTa3




(camoperynsius), ypoBHEBasi OpraHU3alMsl >KUBBIX CHCTEM, CaMOBOCIPOU3BEAEHUE (PENPOLyKIus),
HACJICJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHUE; BIAOCHUE CUCMEMOU OUOLOSUYECKUX 3HAHUL,
Komopas_eknroyaem. buonocuyeckue meopuu  (kremoynas meopus T. I[leanna, M. IlInetioena,
P.Bupxosa; xpomocomnas meopus nacaeocmeennocmu 1. Mopeana), vuenus (H. U Basunosa — o
UECHMPAx _MH02000pa3UsL U NPOUCXONCOCHUSL _KVIIbMYPHbIX _PACMEHUll); 3aKOHbL _(e0uH000pa3usl
NOMOMKO8 Nepeo2c0 NOKOJEHUS, DACWENIeHUs, YUCMOombl _2amem, He3a8ucumo2o Haciedosarus 1.
Menoens,; comonocuueckux psoos 6 uacieocmeennou usmenyusocmu H.U. Basunosa); npunyunsl
(KomMnjiemMenmapHoCcmit), ONpeaensaTh IPAHULBI MX IPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

3) YMEHHUE BJIaJIETh METOIaMH HAY4YHOT'O TTO3HAHUS B OMOJIOTHHU: HAOIIOICHUE U ONTUCAHUE
JKUBBIX CHCTEM, MPOIECCOB M SIBJICHUI; OpraHU3alMs U MPOBEJICHUE OMOJOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBIDKCHUE THIIOTE3bI; BBISIBJICHHE 3aBUCUMOCTH MEXIY HCCIIEIYeMbIMU BETUYMHAMU, OOBSICHCHUE
MOJIYYCHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUH U 3aKOHOB;

YMEHUe 0enamb _6bl600bl HA _OCHOBAHUU NOJVYCHHbIX PEe3VIbMAamos, 61a0eHUe OCHOSHbIMU
MeMoOaMu_HAYYHO20 NO3HAHUS, UCHONAb3VEMbIX 8 OUOI02UYECKUX UCCIC008AHUAX HCUBLIX 00BEKMOE
(onucanue, uzmepenue, HabaOeHue, IKCNePUMeHnt);

4) YMEHHUE BBIJICISTH CYIIECTBEHHBIC TPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U FYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB; OCOOCHHOCTHU IPOIIECCOB: OOMEHA BEIIECTB M
MPEBpAIllCHUs] JHEPruu B KIETKe, (OTOCHMHTE3a, IUIACTHYECKOTO M DHEPreTHYECKOro OoOMEHa,
XEMOCHHTE3a, MHUTO03a, MEi03a, OIUIOJOTBOPEHHUS, DPA3MHOKECHUS, HHAUBUAYAIbLHOTO Ppa3BUTHUA
opraHusma (oHTOTCHE3); asmompo@dHo20 u cemepompodno2o munos numanusi,
domocunmesa,eamemozcenesa, ImMoOpuoceHe3a, NOCmMIMOPUOHANLHOSO _PA3GUMUS, 83AUMOOCUCIEUS
2EH06,2emepo3uUca; UCKYCCMEEHH020 ombopa,

5) YMEHUe YCMAHABAUBAMb 83AUMOCEAZU MEHCOY OP2AHOUOAMU KICMKU U UX (DYHKUUIMU,
CIMpOeHUeM KIemOK DA3HbIX MKAHEU U UX (DYVHKYUAMU, MeAHCOY Op2aHaMu U _CUCIEMAMU_OP2AHOE Y
PACMEHUL, HCUBOMHBIX U YEN08EKA U UX (DYHKYUAMU, MeHCOY CUCMEMAMU OP2AHO8 U UX (DYHKYUSIMU,
MeNHCOY SMANAMU_ 0OMEHA 8eulecme, dManamiyl KiemoyHo20 YUKIAA U HCUSHEHHbIX YUKI08 OPSAHUBMOE,
omanamu_SMOPUOHAIbHO20 PA36UMUSL, 2EHOMUNOM U_henomunom, enomunom u axkmopamu cpeobi

obumanusi;

6) YMEHUEe BbLAGISAMb OMJIUYUMEbHbIE NPUSHAKU HCUBLLX CUCTNEM, 6 MOM YUCAE PACMEHUlL,
HCUBOMHDBIX U YENIOBEKA,

7) yMeHue UCNOIb306AMb coomseemcmeyroujue ap2ymenmoi, OUONI02UYECKYI0
MEPMUHONO2UIO U CUMBOIUKY Ol 00KA3AMENbCMEA POOCIEA_OP2AHUSMOE DASHBIX CUCIEMAMUYECKUX
apynn;

8) yMEHHE MPUMEHSTH MOTyYeHHbIE 3HAHUS ISl OObSICHEHUST OMOTOTUYECKUX MPOLIECCOB U

SIBIICHUN, JUTS TPUHATHS TPAKTUYECKUX PEIICHWH B MOBCETHEBHON JXU3HH C ILENbI0 OOeCTIeYeHHS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 370POBbSl OKPYXAIOIIUX JIOAEH, COOII0AEHNUs HOPM I'PaMOTHOIO
MOBE/ICHNS B OKpYKalolleld TMpUPOAHON cpeae; IMOHMMaHHE HEOOXOIUMOCTH HCIOIb30BaHUS
JOCTH)KEHUH COBpEMEHHOM OMOJI0rMM M OMOTEXHOJIOTHI [Tl palliOHATIBHOTO MPUPOIOTIOIB30BaHMS;

9) YMEHHUE pellaTh 3JeMEHTapHble TeHETHYECKHE 3aJaud Ha MOHO- U JUTMOpHAHOE
CKpeIllMBaHUE, CIETVIEHHOE HAaCJIEeI0OBaHUE; COCTABJISITh CXE€Mbl MOHOTMOPUAHOIO CKPEIIMBAHUS IS
npejcKa3aHusl Haclel0BaHUs MPU3HAKOB Yy OPraHU3MOB; VMeHue pewiamb Ouono2uyeckue 3a0adu;
BbIABNAMb _NPUYUHHO-CTIEOCHIBEHHbIE CBA3U_MENCOY UCCIE0YeMbIMU _OUONOSUYECKUMU _NPOYeccamu U
AGNEHUAMU, 0e1amb 8bl800bL U NPOSHO3bL HA OCHOBAHUU NOIVYEHHbIX PE3VIbMAIMO8;

10)  yMeHHe BBINOIHATH Ja0OPATOPHBIC M MpPAaKTHYECKHE paboThl, COOMIOIATh MpaBHiIa IPU
paboTe ¢ yueOHbBIM U 1a00paTOPHBIM 000y I0BaHUEM;

11)  yMeHHe KPUTHYECKH OICHHUBATh M MHTEPIPETHPOBATh MHOOPMALNIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUSA M3 Pa3IM4YHbIX HcTouHUKOB (CMMU, HaydHO-
MOMYJISIPHBIE MaTepuabl); 3STUYECKUE aCIEKThl COBPEMEHHBIX MCCIIEJOBAHUN B OMOJIOTUH, METUIIUHE,
OMOTEXHOJIOTUH; YMeHUe 8bl08U2aAMmMb _2UNOMmMe3sbl, NPOGEPANMb UX IKCNEPUMEHMANbHBIMU_CPEOCH8aMU,
dopmyrupys yenb ucciedosanus, AHaIUUPO8aAmsb NOIVYEHHbIe Pe3VIbmanmyl U 0e1ams 6bl800bl;

12) yMEHHE CO037]aBaThb COOCTBEHHBIC MHCHMEHHBIE W YCTHBIC COOOIIEHUs, 0000mas
OMOJOrNYecKyl0 MH(OPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BAaTh MOHSTUHWHBIN




anmapar OMOJIOTHH.

13) VYMEHUe Y4aAcmeosams 8 Y4eOHO-UCCIe008amelbCKol_pabome no _Ouono2uu, 3K0102Ul
Mmeouyune, NpoBooUMOl HA 0aze WKOIbHbIX HAVYHLIX _0buecms, U nyonuyHo npeocmasisimb
NOJIYYEHHbLE PEe3YAbMAMbl HA V4EeHUYECKUX KOHDepenyusx;

14) YMEHUE OUEHUBAMb IMUYECKUE ACHEKINbL _COBPEMEHHbIX UCCAe008aHUll 8 _obaacmu
Ouon02UU U MeOuYUHbl (KIOHUPOSAHUE, UCKYCCIMBEHHOE ONJI000MEOPEHUE, HANPAGICHHOE USMEHEHUE
2CHOMA U CO30AHUE MPAHCSEHHBIX OP2AHUIMOB);

15) ymenue ocyuecmesnsimos ocosnannviii 8b160p 6yOyuwel npogeccuu OHAIbHOU 0esmenIbHOCu
6_obnracmu_6uono2uu, MeOuyunsl, OUOMEXHOLO2ULU, 6eMEPUHAPUL, CEIbCKO20 XO3AUCMBEd, NUWEBOol
NPOMBIUACHHOCIU, V2AVOAsmb NO3HAGAMENbHbIL _UHMEpPeC, HANPASNeHHbI HA _0CO3HAHHbLL 6blO0D
coomeemcmeayrowell _npogeccuu _u_npooodceHue Ouoio2u4eck020 00pa308anus 6 V4pedcOeHUsx
cpeodne20 npopeccuoHaIbo20 U 8blcuie20 00pA308aHUs.

11 knacc

[IpenmMeTHBIE pe3ynbTaThl OCBOCHUS Y4eOHOTO npeaMeTa «buonorusy JoIKHbI OTPaXKaTh:

1) c(OPMUPOBAHHOCTh 3HAHWA O MECTE W POJU OWOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHpPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAy4YHOT'O MHUPOBO33PEHHUSA; O BKJIAJ€ POCCUUCKUX W 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B Pa3BHUTHE
Ouosnoruu; GyHKIMOHATHHON TPAMOTHOCTH YEJIOBEKA IS PEIICHUs )KU3HEHHBIX 3a/1a4;

2) YMEHHE PACKPBIBaTh COJECP)KaHUE OHOJOTMUYECKUX TEPMHUHOB M TIOHSATHH: BUI,
HOMYJSIKsI, TeHO(MOH, SBOJIOLMS, ABIKYIIME CUIBl ((PaKTOPBI) SBONIOIUH, MPUCIOCOOIIEHHOCTh
OpPTaHW3MOB, BHJI000PA30BaHHE, IKOJIOTUYECKUE (AKTOPBI, SIKOCUCTEMA, MPOIYIECHTHI, KOHCYMEHTHI,
PEAYLEHTHI, LIETIH MUTaHK, SKOJOTHYecKas upamMuaa, buoreoreHos, ouocdepa;

3) 8AA0CHUe CUCMEMOU OUON02UYECKUX 3HAHUL, KOMOPAs 8KAI0YAen. OCHO80NOIA2AI0UIUE
buono2uyeckue Mmepmunbl U _NOHAMUSA _(JCUSHDL, KIEeMKd, OpP2aHU3M, MemaboIusm, 20MeoCmdas,
camopeyisayus, Camo80CNPOU3BEOEeHUe, HACAICOCMEEHHOCHb, UBMEHYUBOCHIb, POCH U Pa3eumie);
buonocuyecxkue meopuu (kremoyurnas meopus T. Illeauna, M. Hlnetuoena, P. Bupxosa;

xpomocomuas_meopus_Hacneocmeeunocmu_ 1. Mopeana); yvuenus (H. U. Basunosa — o
YEHMPAxX __MH02000pa3us_ U NPOUCXOHCOCHUS _KVIbMYPHLIX _DACMEHUll); 3aKOHbl _ (eOUunoobpasus
NOMOMKO8 Nep8o2c0 NOKONEHUS, DACWENIeHUs, YUCMOmbl _2amem, He3asucumozo Hacredosarus 1.
Menoens; 2comonocuyeckux psaooe 6 _nacieocmeennou usmenyusocmu H.HU. Basunosa); npunyunsi
(KOMNIEMEHMAPHOCIU);

4) YMenue wuznarate OuoJoruveckue Teopuu (dBomonuoHHas Teopus Y. [lapBuHa,
CHHTETHUYECKAasi TEOPHUS DBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoibiiieBoro cxoncrtea K.M. bapa,
yepeloBaHM ITIaBHBIX HampasieHui u myreil ooy A. H. CeseprioBa, yuenus o ouocepe B. 1.
Bepnajckoro), onpenensiTe rpaHUIlbl KX MPUMEHUMOCTH K KMBBIM CUCTEMAaM;

5) YMeHue BiaJieTb METOJJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U OTTUCAHUE
JKUBBIX CHUCTEM, MPOIECCOB U SBICHUI; OpraHu3alvs U IpOoBeJeHHEe OMOIOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBUKEHUE TUTIOTE3bI; BBISBIICHUE 3aBUCHMOCTH MEX]y MCCIEAYEMbIMU BEIMYUHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3y/IbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUH U 3aKOHOB; YMEHHUE JI€TaTh
BBIBOJIbI HA OCHOBAaHUH TIOJIYYCHHBIX PE3YyJIbTATOB;

6) YMEHHE BBIICIATh CYHNIECTBEHHBIE IMPU3HAKH CTPOCHHUS OMOJOTHYECKUX OOBEKTOB:
BHUJIOB, TIOMYJISAIMN, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIIEHO30B M HOKOCHUCTEM;
0COOCHHOCTH TIPOIECCOB: HACIEACTBEHHON N3MEHYMBOCTH, €CTECTBEHHOT'O 0TOOPA, BUI000pa30BaHNUS,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBUSA JIKOJOTHYECKUX (PAKTOpOB HaA OpraHU3MBbI, MEpeHoca
BEILIECTB M MOTOKA HHEPIrUHM B DKOCHUCTEMAX, AHTPOIOIEHHBIX HM3MEHEHHUW B JKOCHUCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOpPOTa BEIIECTB M OWOTCOXMMHUYECKHUX ITMKIOB B Omocdepe; yumeHnue svidenims
CYUECMBEHHbIEe NPUSHAKU. _ BUPYCOS, KIEMOK _NPOKAPUOM U IVKAPUOM, OOHOKICMOYHbIX U
MHO2OKNIEMOYHBIX OP2AHUIMOE, 6 MOM_Yucie bakmepuil, epudos, pacmenull, HCUSOMHbLIX U YEN06eKd;
CIMPOCHUSL __OP2AHO8 U CUCMEM __OP2AHO8 _ DACMEHUL,  HCUBOMHbBIX, UYeloB8eKd, Npoueccos
HCUBHEOCAMENbHOCIU, _NPOMEKAIOWUX 6 OP2AHUBMAX _DACIMEHUU,  JHCUBOMHBIX U YelloBeKd;




buonocuyeckux npoyeccog: 0bMmeHa _sewecms (Memabonusm), npeepawieHus. dHepeul, OpodtceHus,
asmompoHo20 u_2emepomporo2o _munog numanus, omocunmesa U _XeMoCuHmesd, Mumosd,
Melio3a, _eamemozenesd, OMOpuocene3a, NOCMIMOPUOHATbHO20 _ PA3GUMUS,  DA3MHONCEHUS,
UHOUBUOYVATILHO20 PA3BUMUSL _OP2AHUBMA  (OHINO2EHe3a), 83aUMOOelicmBUs 2eH08, 2emepo3ucd;
UCKYCCMBEHH020 ombopa;

7) yYMEHHUE MPUMEHATH MOJIYyYSHHBIC 3HaHUS U151 00BCHEHHUS OMOJIOTMYECKHUX MPOIECCOB U
SBIICHUM, JUIS TPUHATHS NPAKTUYECKUX PELICHUH B MOBCEJHEBHOH XH3HH C LEJNbI0 OOECIIeYCHHUs
0€30I1aCHOCTH CBOETO 3JJ0POBbS U 370POBbS OKPYXKAIOLIUX JIO/EH, COOII0AEHUSI HOPM I'PaMOTHOIO
NOBEJCHUS B OKPYKAaIOLIeW NPUPOAHOM cpene; MOHMMAaHUE HEOOXOAWMOCTH HCIOJIb30BAHUS
JOCTH)KEHUI COBPEMEHHOM OMOJIOTMHM U1 PallMOHAIIBHOTO IPUPOIOIIOIb30BAHHUS;

8) yMenue YCmanasiusams 83auMoCeA3U Melcoy 0peaHoudamy KIemKy U ux QyHKyuamu,
cmpoenuem KIemoK pAa3HblX MKAHel U UX (QVHKYUAMU; MeHcOY OP2aHaAMU U CUCEMAMU OP2AHO8
pacmenull, HCUBOMHBIX U YeN08EKA U UX QVHKYUAMU; MeHCOY CUCEMAMU OP2AHO8 U UX DYHKYUAMU,
MedHcoy dmanamuy 0oMeHa sewecms; Smanamy KiemouyHo20 YUKIA U HCUSHEHHbIX YUKTIO8 OP2AHUZMO8,
ImManamy_dSMOPUOHANLHO20 PA3BUMUS, 2eHOMUNOM U DEHOMUNOM, (PeHomunom u gaxmopamu_cpeovl
obumanus;

9) VYMeHue 8blAGIAMb OMAUYUMENbHbIE NPUSHAKU HCUBLIX CUCHIEM, 8 MOM YUCie pAcheHul,
JICUBOMHBIX U YEN08EKA,

10) YMeHUe UCHONb3068AMb COOMBEMCMBYIOUUE AP2YMEHNMbL, OUON02ULECKVIO
MEePMUHONI02UIO U CUMBONIUKY OISl 00KA3AMENbCMBA POOCMBA OP2AHUMO8 DASHLIX CUCTNEMANUYECKUX
epynn;

11) VYMeHue peuiams 0uonio2uyeckue 3a0ayu; GblAeIAms NPUYUHHO-CIe0CEEHHble C8A3U
MedACOY_UCCAeOYeMbIMU_OUONO2UHECKUMU_NPOYECCAMU_U_ABIEHUAMU, 0eNamb 8bl00bl U NPOSHO3bl HA
OCHOBAHUU NOJVYEHHBIX PE3VIbMAMos;

12)  ymeHwue pemarh dJIEMEHTapHbIC OMOJOTMYECKUE 3aa4H, COCTABISTh CXEMbI IEpPEeHOca
BEILIECTB M SHEPIUHU B 3KOCUCTeMax (LieNy NUTaHUs);

13)  yMeHHe BBINOJHATH JaOOPATOPHBIC U MPAKTUYECKHE paOOThI, COOIIOIATh MPaBUIIA MIPU
paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

14) YMEHHE KPUTHUYECKH OLEHUBAThb U MHTEPIPETUPOBATH MH(GOPMALMIO OHOJIOrHYECKOrO
COJIepKaHUs, BKJIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHUSA M3 pa3MyHbIX McTOuHUKOB (CMMU, HaydHO-
MOITYJISIPHBIE MaTepHaIIbl); PACCMATPUBATh TIIOOATBHBIE HYKOJIIOTHYECKHE TPOOIEMBbl COBPEMEHHOCTH,
(GbopMHpOBATH IO OTHOLLIEHUIO K HUM COOCTBEHHYIO TIO3ULIHUIO;

15)  yMmeHuwe co3/maBaTh COOCTBEHHBIC MHCBMEHHBIE M YCTHBIE COOOIIEHHs, 0000Imas
Ouonornyeckyro MHGOpPMALHI0 U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO MCIOJB30BaTh MOHSITUHHBIN
arrapar 6I/IOJ'IOFI/II/I;

16) YMeHUe 8bl08U2AMb 2UNOME3bl, NPOBEPIMb UX IKCHEPUMEHMAIbHBIMU CDEOCMEAMU,
dopMyIUDYS Ueab Uccied08anUs, AHAIUUPOBAMb NOAVYEHHbIE DEe3YAbmambl U 0elamb 8bl800bL,
17) YMEHUEe Y4acmeoeams 6 Y4eOHo-Ucciedos8amenbckol pabome no OUoi02uu, 3K0N02UU U

Meouyune, NposoouUMOl HA _0aze WKOJIbHbIX HAYYHbIX _obuecms, U NyOAUYHO NpeoCcmasisimo
NOJIVYEHHbLE PEe3YAbMAmbl HA V4EeHUYECKUX KOHDepeHyusx;

18) VYMEHUe OUCHUBAMb 3MUYECKUEC ACNEeKMbl _COBPEMEHHbIX UCCAe008aHUNl 6 _obiacmu
buonocuu U mMeouyuHsl (KI10HUPOBAHUE, UCKYCCMBEHHOE ONJI000MBOPEHUe, HANPABGICHHOE U3MEHEHUE
2EHOMA U CO30AHUE MPAHCLEHHBIX OP2AHUIMOS);

19) VMeHUe _ OCYWeCcmsnsmb _ OCO3HAHHbIL _ 8bl00p  OyOyuiel  npogheccuonaibHol
desmenbHocmu_ 68 __obracmu _Ouonocuu, MeOuyunbl, OUOMEXHOA02UU, SeMEPUHADUY, CEebCKO20
XO33UCMEa, NUUECEOU NPOMBIUICHHOCMU, VeAVOsimb NO3HAGAMENbHbILL UHMEpPeC, HANPAeIeHHbl Hd
O0CO3HAHHDBLIL 8bIOOP coomeemcmeayouell npogeccull U NPOOOJIHCEHUE DUONI02ULECK020 00PA306aAHUSL 8
VUPEHCOCHUSIX CPEOHEe20 NPODeCcCUOHAIbHO20 U 8bICULE20 00PA308AHUSL.




COJAEPKAHUE YYEBHOI'O IPEIMETA «BUOJIOI' U51»

ba3oBblii ypoBeHb

Yriay0eHHblii ypoBeHb

10 kaace. 1 4 B Henesi0, Bcero 34 4, u3 Hux 1 4 — pesepBHOe
BpeMsi

10 kaacc. 3 4 B Hegeqd1o, Bcero 102 4, u3 HUX 1 4 — pe3epBHOe Bpems

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
OMOJIOTMYECKUX HaYK.

Metonpl  MO3HAaHMA ~ KMBOM  mpuponbl  (HabiroleHue,
JKCIIEPUMEHT, OIMCaHUE, U3MEPEHHUE, KJaccupuKanus,
MOJIETUPOBaHUE, CTATUCTHUECKAst 00pabOTKa JaHHBIX).

JdeMoHcTpauuu:

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

Tabauyst u cxemot: «MeTOBI TO3HAHUS KUBON MPUPOIBI».

JlabopaTopHble 1 npakTHYecKHe PadoThI:

Ilpakmuuecxas paboma Ne 1. «/cnionb30BaHuEe Pa3TUIHBIX
METOOB IIPU U3YYEHUH OMOJIOTUYECKUX 0OBEKTOBY.

I Mengens, H.K. Kompnos,

Tema 1. BuoJsiorusi Kak HayKa

CoBpemenHas Ouosorus KOMIUIEKCHasi Hayka. Kpamkasa ucmopus
pazeumusi _6uonocuu. buoiiorndyeckue HayKd M HM3y4aeMble HMH TPOOJIEMBI.
Dynoamenmanvuvle, NPUKIAOHbIE U NOUCKOBLIE  HAVYHLIE  UCCNEe008AHUS
8 buono2uu.

3HaueHue OuoNoruM B (HOPMHUPOBAHHHM COBPEMEHHON €CTeCTBEHHO-HAy4YHOM
KapTuHbl Mupa. [lpogeccuu, ceazannvie ¢ buonocueu. 3nauenue OUOI02UU
8 NpAKmu4eckol OesimelbHOCmU 4el08eKka: Meduyune, CelbCKOM X03alicmee,
NPOMBIULIEHHOCIU, OXPAHe NPUPOObL.

JdeMoHcTpauuu

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

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

Tema 2. ’KuBble cucTeMbl 1 HX OPraHU3aluUsl

Kupble cucrembl (OMOCHCTEMBI) Kak MpeIMET W3YYEeHUs

OMOJIOT . Orinnyne KHUBBIX CHCTEM OT HeOpFaHquCKOﬁ
[IPUPOJBI.
CgoiicTBa OWocucTeM HW WX pa3HooOpaswe. YPOBHH

Tema 2. JKuBble cHCTeMBbI M MX H3YYeHHE

JKuBble cucTeMbl Kak peaMeT u3ydeHus: 6nonaoruu. CBoMCTBa JKUBBIX CUCTEM:
€AUHCTBO XHUMHUYECKOIO0 COCTaBa, IMCKPETHOCTb H LEIOCTHOCTb, CJIOXKHOCThb
51 YIOPSA0OYEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, CcaMOOpraHu3alys,
CaMOBOCIIPOU3BEJCHUE, PA3APAKUMOCTD, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHM3alii  KUBBIX CHUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIM,
TKaHEBbIM,  OPraHU3MEHHBIM, MONYJIALIHOHHO-BUIOBO, 9KOCUCTEMHBII




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

JdeMoHcTpauuu:

Tabruyer u cxemwvr: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHU
OpraHU3alMK KUBOU IPUPOABI».

Obopyodosanue: monens Mmosiexyinsl JTHK.

(buoreonieHoTHYECKMIT), OuocdepHbiii. [Iporeccrl, MPOUCXOAAIIUE B IKHUBBIX
cuctemax. OCHOBHbIE MpHU3HAKU XUBOro. Ku3Hp kKak Qopma cCyliecTBOBaHUS
Matepuu. Hayku, wu3ydaromme OJKUBBIE CHCTEMBl Ha pPa3HBIX YPOBHSX
OpraHu3aluy.

HUzyuenue owcusvix cucmem. Memoowl Ouonoeuueckou nayku. HabarooeHue,
usmMepenue, dKCnepumenm, cucmemamuzayus, memaauanus. Ilowamue o
3a8ucuMou U He3asucumou nepemennou. Illnanupoeanue dKcnepumeHma.
Ilocmanoska u nposepka eunomes. Hynesas eunomesa. Ilonsamue 6b160pku u eé
docmosepHocmy. Pazbpoc 6 buonoeuueckux dannwvix. OyeHka 0ocmogeprHocmu
HOJYYEHHbIX pe3yibmamos. [IpuiuHvl uckasiceHus pe3yivmamos sKcnepumenma.
llonamue cmamucmuyecko2o mecma.

TaGouier  u cxemel: «OCHOBHBIE TMPHU3HAKU KU3HWY», «buonornueckue
cuctembl», «CBOMCTBa KMBOW MaTrepuu», «YPOBHU OpraHU3alUUd >KUBOH
npupoab», «CTpoeHue XKUBOTHOM KIeTKW», «TKaHU >KUBOTHBIX», «CHUCTEMBbI
OpraHoOB YeJIOBEYECKOro opraHuzMay», «buoreonenos», «buocdepay, «Meroabl
W3YYEHUS KUBOU MPUPOIBI».

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

JlaGopaTopHble M MpaKTHYeCKHe PadOThI

[IpakTuueckas paboTa «/cnomp30BaHWE Pa3TUYHBIX METOIOB IPHU
W3YYECHUHU KHUBBIX CHCTEM).

Tema 3. XumMu4yeckHii COCTaB H CTPOeHUE KJIETKH

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

OyHKIMM BOABI M 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
MOJIEKYJbl (IEepBUYHAs, BTOpUYHAsS, TPETUYHAS M YETBEPTHUHAS
CTpyKTypa). XHMHYECKHE CBoiicTBa OenkoB. buonornueckue
dbyHKIIMH OCTTKOB.

Tema 3. BuoJiorusi Ki1eTku

KneTtka — cTpykTypHO-(DyHKIIMOHANIbHAS €AMHULIA KUBOTO. Mcmopus
omkpwimus kiemxu. Pabomut P. I'vka, A. Jleseneyka. Knemounas meopus (T.
Hlsann, M. Ilnetioen, P. Bupxog). OCHOBHBIE MTOJIO)KEHUS COBPEMEHHOM
KJIETOYHOU TEOPHH.

MemoObl _monekynsipHou  u  KIemouHOou  OUoNo2UU:  MUKPOCKONUS,
xpomamoepadghus, anekmpogopes, Memoo MeYeHbLX amomos,
oughdepenyuanvroe yenmpughy2uposanue, Kyibmusuposanue kiemox. Hsyuenue
QuKCcUpoBanHbIX _ KA1emoK.  DnekmpoHunas  Mmukpockonus.  Koughoxanvhas
Mukpockonus. Bumanvnoe (npusicuznennoe) uzyyeHue Kiemox.

JdemoncTpanmnu
Hoprperei: 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.

YrneBobpl: MOHOCaxapuIsl (TIFOK03a, prdo3a i Je30KCHprd03a),
auMcaxapuabl (caxaposa, JIaKTO3a) M IOJIMcaxapuipl (Kpaxmal,
IJIMKOT€H, 1eJIIt0103a). bruonornyeckue GyHKIUN yTIiI€BOAOB.

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

(GyHKIHU.

Hwuronorus — Hayka o kierke. Knerounas teopuss — npumep
B3aMMOJICHCTBUS Uael U (PakTOB B HAYYHOM IMO3HAHWUU. MeTombl
W3Yy4YeHUs KIIETKH.

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

Tumbl  KJIETOK: JyKapuOTHYECKass ¥  MPOKAPHUOTHUYECKAS.
Oco0eHHOCTH CTpOCHHSI MPOKAPUOTUYECKOW KieTku. Kiierounas
creHka  Oaktepuil. CTpoeHHE  JYKapUOTUYECKOM  KIIETKH.
OCHOBHBIE OTJINYUS PACTUTENHHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTEHKa,

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

OnnomeMmOpanHubie opraHou sl kietku: DIIC, anmapar [Nombmxu,
mu30coMbl. [lonyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOHIPUH,
mnactuabl. [IporncxoxaeHne MUTOXOHAPUM W IUIacTHA. Buael
miactun.  HememOpaHHBIE OpraHOWIBI  KIETKH: PHOOCOMBEI,

P. Bupxos, K. M. bap.

Tabmunpl u cxempl: «CBETOBOW MHKPOCKOID, «IIEKTPOHHBIA MHUKPOCKOID,
«Mcropus pa3BUTUS METOJ0OB MUKPOCKOITMI.

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

JlaboparopHble U MPpaKTHYEeCKHEe PA0OThI

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

XHMHYeCKasi OPraHu3auus KJIeTKH
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.
Opranunyeckue BeniecTBa KIeTku. buonornueckne noaumepsl. benku.
AMHMHOKHUCIIOTHBIN cocTaB 0eKkoB. CTPYKTYphI O€1K0BOM MOsieKybl. [lepBuanast
CTpYKTypa Oelka, IenTHAHas CBsA3b. BTOpHuHas, TpeTU4Has, YeTBEPTUIHAS
cTpyKTyphbl. [lenarypauus. ColicTBa 6enkoB. Kraccuguxayus 6enxos.
buonornueckue GyHkuu 6enkoB. /puonul.
VYrneBoasl. MoHOcaxapubl, Iucaxapuabl, OJIMrocaxapuibl U OJUCaXapuabl.
OO0uwmii miaan cTpoeHus U PU3NKO-XUMHUYECKHE CBOMCTBA YTIIEBOOB.
buonoruueckue GyHKIIMH yTI€BOAOB.
Jlunuasl. I'napodunsHO-THAPOPOOHBIE cBOMCTBA. Kitaccudukanus munumos.
Tpurnuuepuasl, pochonunuasl, BOCKU, cTepouibl. buonoruueckue GyHKIum
munuaoB. Obwue ceoticmea 6UoI02UYecKUx MemMOopan — mexky4ecms,
CHOCOOHOCMb K CaMO3AMbIKAHUIO, NOJIVAPOHUYAEMOCHTb.
Hyxnennossie kucnotsl. [IHK n PHK. Ctpoenue HyKI€MHOBBIX KHCIIOT.
Hyxneoruapl. [Ipuanun kommnementapHocta. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas criupaib. MecToHaxoxIeH!e 1 Ononorndeckue QyHKIuu
JHK. Buasl PHK. ®yukuun PHK B knetke.
Crpoenune monekynbl AT®. Maxkpospeuueckue ceasu 6 monexyie ATD.
buonocuueckue pynkyuu AT®. Boccmanosnenuvie nepeHocuuxu, ux Gyukyuu
6 knemre. J[pyeue nykneosuompugocpamol (HT®D). 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.

JlemoHcTpanum:

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 mpupojae», «PacnpeneneHne XUMUYECKUX AJIEMEHTOB B
KUBOU MIPUPOIEN.

Tabauyvr u cxemol: «llepmonnueckas TabiMIla XUMHYECKUX
3IeMeHTOBY», «CTpOeHUuEe MOJEKYIbI BOJbI», «bruocuHTe3 Oenkay,
«CtpoeHne Moiyekynsl  Oenka», «CtpoeHue (epMmeHTay,
«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
NpOBEICHUST  HAOMIOJCHUN,  U3MEPEeHUil,  SKCIIEPHUMEHTOB;
MUKpOIIpenapaTsl PacTUTEIBbHBIX, JKUBOTHBIX M OaKTepHUATbHBIX
KJIETOK.

JlabopaTopHble n 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
MHKpOIpenaparax u ux OIHUCAHHUEY.

Memooul eeromuKy, MpanCKpURMOMUKU, RPOMEOMUKU.

Cmpyxkmypuas dbuono2us. buoxumuyeckue u dbuoguzuyeckue ucciedosanus
coCmasa u NPOCMpPanCmeeHHol cmpykmypol buomonexkyi. Mooenuposanue
CIMPYKmMYpbl U QYHKYUL OUOMOIEKYI U ux Komniexcos. Komnvromepuvi ouzaiin
U OP2AHUYECKUL CUHME3 OUOMONECKYIL U UX HeNnPUPOOHbIX AHAIO208.
JdemMoHcTpauMu

IToptpetst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknus, O.
Conrep, C. IIpy3unep.

[luarpammbl: «Pacrpesenenne XuMUIECKUX 3JIEMEHTOB B HEKUBOU TTPUPOJICY,
«PacripeieneHne XUMUYECKHUX AJIEMEHTOB B )KUBOM ITPUPOIE».

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

O06opyaoBaHue: XUMUYECKast ocya u 000pyI0BaHHUE.

Jlabopamopnvle u npaxmuueckue padoomol:

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

2. Jlabopamoprasa paboma «Hccredosarnue HyKIeUH08bIX KUCIOM,
BbIOCNICHHBIX U3 KIIEHOK PAZAUYHBIX OPSAHUZMOBY.

CrtpoeHue 1 pyHKIUH KIETKH

Tunel KJIETOK: 3yKapUOTHYECKAs
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKU.

CrtpoeHne NpOKapHOTUYECKOW KIEeTKU. Kremounas cmenka Oaxmepuil u
apxeui.  OcobeHHOCMU __CMpOEHUs. __2emepompo@dHou U asmompoduot
npoKapuomuyeckux kiemok. Mecmo u ponv npokapuom 8 6uoyeHo3ax.

Crpoenre u QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTkH. [Ina3marnyeckas
MeMOpaHa (miazmanemma). CTpykTypa Tuia3MaTudeckod MeMmOpaHsl. TpaHcmopT
BEILIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: nacCuBHbIN (nuddy3us, oOneruéHnas
nuddy3usi), akTUBHBIN (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIM TPAHCIIOPT).
Ilonynponuyaemocms __membpamnvi. Paboma nampuiikanuesozo  Hacoca.

u npokapuorndeckas. 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), ammapart ['onbKH, TU30COMBI, UX CTPOCHHE U (PYHKIHH. B3aumocssssb
00HOMEMOPAHHbIX op2anoudos kiemku. Cmpoenue cpanyiapHo20 pemuKkyiymd.
Mexann3Mm  HanpasiacHus OciakoB B DOIIC. Cummes pacmeopumvlx 0Oenkos.
Cunmes xknemounvix memdbpan. Inaoxkuil (azpauyisaphsiil) dHOONIAZMAMUYECKUL
pemuxyaym. Cekpemopnas _@yukyus _annapama_ 1 oavoocu.  Moauduxanys
O0eaxkoB B ammapare Toapmku. CopTupoBka 0OelkoB B anmapare [ oab/uKw.
TpancnopT BelecTB B KJIeTKe. Bakyoau pacTUTENbHBIX KIETOK. KemoyHbvlil cox.
Typeop.

[TonyaBTOHOMHBIE OPTaHOUIBI KJIIETKU: MUTOXOHAPUH, TUTACTU/IBL.
Ilpoucxooicoenue mumoxonopuil u naacmud. Cumobuozenes
(K. C. Mepesckoeckuil, JI. Mapeynuc). Ctpoenne 1 QyHKIUN MUTOXOHIPUNA U
mwiacTul. [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.
AKXTHHOBEIE KOMOOHEHTHI HEMBIIIEYHBIX KIETOK. Muxpompybouku. Knemounwiii
yeump. Cmpoenue u 08udcerue Hceymuxkoes u pechudex. Muxkpompybouxku
yumonjaazmol. Llenmpuonv. beaku, acCOLMUPOBAHHBIC ¢ MUKPOGhHUIAMEHTAMHU
M MHKPOTPYOOYKaMH. MOTOPHEIE OCIKH.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIINIKH, UX CTPOCHHE
u GyHkuuu. Hoepusiii benxoswiil mampuxc. IIpocmpancmeennoe pacnonioxcenue
Xpomocom 6 _urmepgazuom sope. DyXpOMATHH W Te€TEPOXPOMATHH. benxu
Xpomamuna — 2ucmonsl. JJMHAMHUKa SAEpHONM 000JOYKM B MHTO3€. SImepHbIH
TPAHCIIOPT.

Knerounsie Brimouenus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKAPUOT
(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,

KUBOTHBIX KJIETOK; MUKPOIIPENapaThl OAKTEPHAIbHBIX KIETOK.

JlabopaTopHble U NpaKTH4YeCKHe PadoThI

1. labopatopHasipabora «l/3ydeHue CTpOEHHS KIETOK Pa3IMYHBIX
OpPraHU3MOB.

2. IIpaxmuueckas paboma «Hzyuenue ceolicms  KiemoyHoOU
MeMOpaHbLy.
3. Jabopamoprnasas paboma «Uccnedosanue MAAZMOU3A

U 0enaa3monu3a 6 pacmumeibHblX KiemxKax).
4, Hl? aKmudiecKaAd pa boma ((H3V'{€HM€ osudiceHUs uunonjiasmbsl
8 paAcCmumelibHblX KIemKkax).

Tema 4. ’KuzneaeaTeabHOCTH KJIETKH

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 MTPEBpAILEHUH SHEPTHH B
KJIETKE.

®orocunres. CperoBas 1 TeMHOBast (ha3bl poTrocuHTe3a. 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. XeMOCHHTE3UpYIoLIHe OakTepuu. 3HaueHNe

OO0MeH BelecTB U NpeBpalieHue JHEPTUH B KJIeTKe

AcCUMUIIAIMS U TUCCUMUIISILIAS — JIBE CTOPOHBI MeTaboiau3Ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTepOTPO(DHBIA. YUacTue KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreTudeckoe obOecriedeHne KieTku: mnpespamieHue AT
B OOMEHHbIX mporeccax. PepMEHTATUBHBIM XapakTep peaklUid KJIETOYHOIO
metabonu3ma. DepMeHThl, UX CTPOEHHE, CBOMCTBA W MEXaHM3M JEUCTBHSL.
Kodepmentsl. OTnnuust pepMeHTOB OT HEOPraHUYECKUX KaTain3atopoB. benku-
aKTUBATOPbl M OENKU-MHTHOUTOPBI. 3aBUCHUMOCTbh CKOPOCTH (DepPMEHTATUBHBIX
peaxiuii OT pa3IuYHbIX PaKTOPOB.

IlepBUuHBII CHUHTE3 OpraHMYECKUX BeHlecTB B KieTke. DoTocuHTES.
Anoxcueennvlil u_ okcueennbvlli gpomocunmes y oaxmepui. Ceemocodbupaioujue
nUSMEeHMbl U NUCMEHMbl PeakyuoHHo20 yenmpa. Ponb XJI0ponaacToB B poliecce
dorocunTe3a. CreroBas u TeMHOBas (a3pl. Pomoodvixanue, Cz, Cs. 1 CAM-
munvt _gomocunmesa. [lpogykTuBHOCTh (poTOCHHTE3a. BnusHHE pazIHMuHBIX
(bakTOopoB Ha CKOPOCTh (poToCHHTE3a. 3HAUCHHE (POTOCUHTE3A.

XEMOCHHTES. Pa3nooOpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUGUIHUPYIONTHE OaKTEPHH, KeJe300aKTepuHu, CepoOaKTepru, BOIOPOIHBIC
OakTepun. 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.
Kucnoponnoe okucnenue, Wiv KI€TOYHOE JbIXaHHUE.
OxucnurensHoe GpochopumupoBanne. DPPEKTUBHOCTD
SHEPreTUYecKoro oOMeHa.

Peaxiun matpuuHoro cuntesa. I'enernueckas unopmarus u JJHK.
Peanun3zanus renernueckoit uHGopMauu B KieTke. ['eHeTuueckuit
KOoJ1 M ero cBoiicTBa. Tpanckpumnius — maTpuuHbiid cuaTe3 PHK.
Tpancnsanus — 6uocuHTes Oenka. JTanbl TPAHCIALUY.
Konuposanue amunokuciort. Poib pubocom B OnocunTese Oenka.

Hexnerounsie GopMbl )KU3HU — BUPYCHL. MIcTOpHS OTKpBITHS
BupycoB ([I.1. BanoBckwuii). OcoOEHHOCTH CTPOSHUS U
’KM3HEHHBIH MK BUpYycoB. bakrepuodaru. bonesnu pacrenuii,
’KMBOTHBIX U Y€JIOBEKa, BbI3bIBa€Mble BUpycamu. Bupyc
uMMyHo-Aedunuta yenoseka (BUY) — Bo36ynurens CI1M/Ia.
OOpatrHas TpaHCKPUIILMS, peBEpPTa3a U UHTErpasa.
[TpodunakTrka pacrpocTpaHEeHHUs BUPYCHBIX 3a00J1€BaHU.

JleMoHcTpammu:
[Toptpetsr: H. K. Konbnos, /1. M. UBanosckuii, 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», «bakreprodarn», «CTpoeHue U )KU3HECHHBIN
LUKJI 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 _ocghopuruposarue. IHEPruss  MEMOPAHHOI'O I'paaudeHTa
npoTtoHoB. Cunmesz AT®. pabora nporoHHoi AT®D-cunrasel. [lpeumywecmsa
aspobro2o _nymu__obmena _eeujecme__nepeo ana’zpoduvim.  Ipdexmusnocmo
OHepeemu4ecko20 0OMena.

JdeMoHcTpanuu

Lloptperer: JIxk. ITpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabauiel u cxembl: «DoTocuHTE3», «IHEPreTUUECKUl 0OMeH», «bruocuHTe3
oenkay, «CtpoeHue GpepMeHTay, «XEeMOCHHTESY.

OO06opyIoBaHKEe: CBETOBOM MHUKPOCKOI, 00OPYAOBAaHUE AJII MPUTOTOBICHHUS
MMOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPETIapaTOB.

Jlabopamopubvie u npaxkmuueckue padonvt

l.1labopamopnasas paboma «H3zyuenue Kamaiumu4eckou
AKMUBHOCMU (hepMenmos (Ha npumepe amuiasbl Uil Kamajiassl)y.

2. Jlabopamopnas paboma «H3yuenue Gepmenmamusrno2o
PACUEnICHUsL NEPOKCUOA 8000P0OA 8 PACMUMEbHBIX U HCUBONMHBIX KIICMKAX).

3. labopamopnaspaboma «Cpasnenue npoyeccos omocunmesa
U XeMOCUHME3AY.

4. Jlabopamoprnas paboma
U ObIXAHUSLY.

Hacaencreennas uHgopmanus u peanusanus eé B KJIeTKe
Peaknmm MatpuyaHOro cuHTe3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX

«Cpasnenue npoueccog bpodicenust

MaTpU4YHOTO  CHHTE3a. Peanuzamust  HacnmencTBeHHOM — uHMOpMaLUU.
I'enernueckuii kof, ero cBoiictBa. Tpanckpumnius — maTpuuHbiii cuaTe3 PHK.
[IpyHUUIIBI  TPAaHCKPUILMU:  KOMIUIEMEHTapHOCTb,  AHTUIIAPAJUIEIBHOCTD,

acummeTpuyHocTh. Co3peBanue maTpuuHbiX PHK B sykapnoTH4eckoil KIIETKe.




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

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

Hekonupyromue PHK.

Tpancnsamus u e€ stanel. Yuactue Tpancnopteix PHK B OnocunTese Oenka.
Ycnosus obuocunmesa 6enxka. KopupoBanue aMHHOKUCIOT. Ponb pubocom
B OMocuHTE3e Oenka.

CoBpeMEHHbIE TPEJCTABIECHUS O CTPOCHUM T'eHOB. Opeanuszayus 2eHoma
Yy _npokapuom u_9ykapuom. Pezynayus axmueHocmu 2eHo8 Y NpoKapuom.

lunomesa onepona (@. Kaxob, K. Mano). MonexkynspHble MEXaHHU3MbI
HKCOPECCUM T'€HOB Y 3YKapuoT. Posib XpoMaTHHA B PEryisiiuyd pabOoThl I'€HOB.
Pecynayus obmennvix npoueccoe 6 knemre. Knemounwiii 2omeocmas.

Bupycbl — HekiieTouHble (OpMBbI KU3HU U 00IuratHele napasutbl. CTpoeHue
IIPOCTBIX M CJOXHBIX BHUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. KusHenHbll
YUK HK-codeparcawux 8UPYCO8, PHK-coodeporcaujux 8UPYCO8,
bakmepuoghacos. Obpamuas mpaHcKpunyus, pesepmasa, uHmezpasd.

BupycHbie 3a0oneBanus yenoBeka, >KkuBoTHbIX, pactenuit. CIIN, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamuxa: unmezpayus u ananuz 6orvwux maccusos («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», «'eHeTHUecKud Kom», «BUpyCh»,
«baxtepuodarm.

JlabGopaTropHble U MPpaKTHYEeCKHE PA0OTHI

I[IpakTuueckas pabora «Co3gaHue MOJIETH BUPYCay.

Tema 5. Pa3sMHokeHHe U MHIMBHYaJIbHOE Pa3BUTHE
OPraHU3MOB

KneTouHbIil MK, WK *KU3HEHHBIA UK Ki1eTku. MHTepdasa u
muTo3. IIpoueccsl, nporekatomue B uHTephaze. Permukanus —
peakuust wmatpuyHoro cuHrte3a JIHK. Crpoenue xpomocom.
XPpOMOCOMHBIH HA0Op — KapuOoTUI. J{UTUIOMTHBIN U TaIIONIHBINA
XpOMOCOMHBIE HabOopbl. XpomaTuabl. L{uTonornueckre OCHOBBI

Kv3HEeHHbIH HUKJI KIeTKH

Knerounsnii 1wk, ero mnepuoabpl W perymsinus. HWatepdaza u  MHTO3.
Oco0eHHOCTH TPOIECCOB, MpoTeKaronmx B UHTepdaze. [loaroTroBka KIETKH
K neneHuto.  [IpecuHrernueckuit  (HOCTMUTOTHYECKUH),  CHUHTETUYECKHM
Y TIOCTCUHTETHYECKUN (IPEMUTOTUYECKUI ) TIEPUOIBI UHTEP(A3bI.

Mampuunoii cunmes JIHK — pennukayus. [lpunyunvt penauxayuu JIHK:
KOMNIeMEHMAPHOCHb, HOAYKOHCEPBAMUBHIU _CUHME3, aHMUNApaLieibHOCHb.




Pa3MHOKEHHS U UHIUBUIYAILHOTO PA3BUTHS OPraHU3MOB.

Henenue xnetku — wmuto3. Cramum wmutoza. Ilporeccs,
IIPOUCXOJSIINE Ha pa3HbIX CTaAuAX MHTO3a. buomormueckuit
CMBICJI MUTO3a.

[Iporpammupyemas rudesnb KIeTKH — arorTo3.

@opMBl pa3MHOKEHHSI OPraHHU3MOB: O€CIIOIOE U  IOJIOBOE.
Bunel 6ecnionoro pasMHOMKEHUs: JEJIEHUE HAJBOE, MOYKOBAHUE
OJIHO- W MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHME, BEreTaTHBHOE
pa3MHOXkeHue. VICKyCcCTBEHHOE KJIOHHUPOBAHHWE OPraHU3MOB, €ro
3HAYEHUE JIJIS CETIEKILIUU.

[TomoBo€ pa3sMHOXKEHHUE, €0 OTIUYHS OT OECIONIOTO.

Meito3. Cragum wmeiosa. IIporeccel, mnpoucxoiside Ha
craguax mernosa. [loBenenue xpomocom B Meriose. KpoccuHrosep.
buonoruueckuii cMbpICI ¥ 3HaU€HUE Mei03a.

l'amerorenes — mporecc 00pa3oBaHMsI TMOJOBBIX KIETOK Y
KUBOTHBIX. [lo/moBbIE  Kene3bl: CEMEHHUKU U SIMYHHKH.
OO0Opa3oBanue © pa3BUTHE TIOJOBBIX  KJIETOK rameT
(ciepmaTto3oup, SHIEKIEeTKa) — CHepMaTOreHe3 U OOTeHes.
Oco0OeHHOCTH  CTPOEHHS  SHLEKIETOK M CHepPMaTO30MI0B.
OmnonorBopenue. Ilaprenorenes.

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

MTO3BOHOYHBIX KUBOTHBIX: npobiieHue, racTpyssus,
OpraHOT€HE3. [TocTamOpHoHanBEHOE pa3BUTHE. Tumnbr
MOCTAIMOPHOHAIBHOTO pa3BUTHUSA: npsIMoe, Hemnpsmoe
(lnunHOYHOE). BnusHMe cpeasl Ha pa3BUTHE OPraHU3MOB;

(bakToOpbl, CIOCOOHBIE BBI3bIBATh BPOXKIEHHBIE YPOJICTBA.

Pocr n pazButue pacteHuii. OHTOT€HE3 IBETKOBOIO PACTEHMS:
CTPOEHHE CEMEHHU, CTaIUU Pa3BUTHSL.

JdemoncTpanum:

Tabnuyer u cxemvl: «DOpMbl PAZMHONCEHUS OP2AHUSMOBY,
«sotinoe  onnooomeopenue Yy  YBEMKOBLIX  PACMEHULY,
«Becemamuenoe pazmuodcenue pacmenuil», «/lenenue xkiemxu

Mexanusm pennuxayuu JJTHK. Xpomocomwi. Cmpoenue xpomocom. Teromepul u
menomepasza. XpomMocoMHblll _Habop kiemkKu — _Kapuomun. J{uniouonwii
U__2anioudusiil _Habopvl _xpomocom. 1 omonocuunvie xpomocomul. Ilonosvle
XPOMOCOMbL.

Henenne xknetkn — MuTo3. CTaguud MHUTO3a U MPOUCXOJAINIME B HHUX
npouecchl. Tunvl mumosa. Kapuokunes u yumoxunes. buonornueckoe 3HaueHue
MHTO3a.

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

Knemounoe s0po, xpomocomvi, QyHKUUOHANbHAA 2eHoMUuKd. MeXaHU3MBbl
nponudepannu, 1udhepeHIMPOBKU, CTapeHus U rudenu kiaeTok. «lludposas
KJIETKa» — OnonH(pOpMaTHYECKUE MOAEIH (D VHKIIMOHUPOBAHMS KIETKH.

JdemoncTpanun

Tabnuubl ¥ cxeMbl: <«OKH3HEHHBIH IUKI KICTKW», «Muto3y», «CtpoeHue
xpoMocomy, «Pemmmkanus JJHK».

O0opyIoBaHKEe: CBETOBOM MHUKPOCKOIT; MUKpOMpenaparbl: «MHUTO3 B KJIETKax
KOpEIIKa JIyKay.

JlabopaTopHble U NpaKTH4YeCKHe PadoThI

1. Jlabopatopuaspabora «M3yuyeHHE XpOMOCOM Ha TOTOBBIX
MUKpOTIpernaparax.

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

Cmpoenue u pynxkuuu op2anu3mos

Buonocuueckoe paszuoobpasue opeanuzmos. QOHOKIEMOYHbIE, KOAOHUAIbHLIE,
MHO2OKNIEMOYHbLE OPSAHUIMDL.

Ocobernocmu cmpoeHUs U HCUSHEOEAMENIbHOCHU 0OHOKIECMOYHbIX OP2AHUIMOS.
Bbaxmepuu, apxeu, oonoxniemounvle 2pudbl, 0OHOKICMOYHbLE 8000POCIU, OPVUE
npomucmol. Kononuanvrvie opeanusmbi.

Bzaumocssase uacmell  MHO2OKAIEMOUHO020  OP2AHUIMA. Txkanu, opeansi
U cucmembsvl OpcdHoe6. ODZaHMS’M KaK eouHoe yenoe. I omeocmas.
Txkanu _pacmenuil. Tunvl __pacmumenvbubix __mMKAHel.: 06D6130661m€]lea}Z,

NOKPOBHAA, npoeodﬂmaﬂ, OCHOBHAA, MeXaHUu4YeCcKda. Ocobennocmu CImMpOEeHUA,
Q)VHKHMMV U PACROJIONCEHUS. MKAHEL 8 OP2AHAX PACMEHUIL.




oaxmepuiiy, «Cmpoenue  nonosvix  kiemoky, «Cmpoenue
xpomocomury,  «Knemounviti  yuxkny, «Penauxayus JHK,
«Mumosz», «Meiioz», «llpamoe u Henpamoe pazsumuey,

«lamemocenes y maexonumarowux u uyenoseka», «OcHosHble
CcmMaouu OHMOo2eHe3ay.

Obopyodosanue: MUKDOCKON, MUKponpenapamul
«Cnepmamo3ouovl MIIEKONUMArowWezoy, «Aiiyexnemka
Mmaexonumarouie2o», «Kapuokumnez 6 Kiemkax KoOpewika JyKay,
MACHUMHAS  MOOeNb-annaukayus «/lenenue Kiemxkuy, Mmooelb
JIHK, mooenv memagpasznoti xpomocomul.

JlaGopaTopHble M IPaKTUYeCKUE PA0OTHI:

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

Jlabopamopnas paboma Ne 4. «3yueHue CTpOEHHUS TOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpPOIIpemapaTaxy.

Tranu oscusomuvix u_4enosexda. Tunvl JHCUBOMHBIX MKAHEU. SNUMENUaIbHAsl,
coeOuHuUmenbHas, mvleynas, nepenas. QOcobennocmu cmpoenus, @dyuxyuil
U PACNONIONCEHUS. MKAHEN 8 OP2AHAX HCUBOMHBIX U YEl0BEKA.

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

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

Jeuoicenue  opeanuszmos.  Jeudicenue  0OHOKIEMOYHBIX _ OP2AHUZMOE.
amédoudHoe, HCYMUK080e, pecHuyroe. Jsuxicenue MHO2OKIEMOYHbIX PACMEHULL.
mponusmvl_u_Hacmuu. Jleudxcenue MHO20KICMOYHbIX JHCUGOMHBbIX U YEeN06eKA.
mulueunasn cucmema. Peghnexc. Cxenemubie mbliuysbl u ux paboma.

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

eseulecme pacmeHusAMU. THumanue HCUBONIHBLX.
Buympunonocmnoe u snympuxiemounoe nuuiesaperue. Ilumanue no360HounbIX
HCUBOMHDBLX. Omoenvl nuuieeapumenlbHo2o — mpakmd. Humeeapumeﬂbele

orcenesvl. luwesapumenvras cucmema 4eno-6exda.

Lvixanue opeanuzmos. Avixanue pacmenuu. [vixanue srcusomuvix. Jupdysus
2a3068 __yepesz nogepxnocmuv knemxu. Koowcnoe  Ovixanue.  vixamenvras
nosepxuocms. XKabepnoe u aécounoe ovixanue. Jlblxanue n0360HOYHBIX
HCUBOMHBIX U YENI0BEKA. DGONIIOYUOHHOE _ VCAONCHEHUES _CMPOCHUS  JIESKUX
N0360HOYHbIX _Jicusomublx. Jlvixamenvuas _cucmema _yenosexkd. Mexanuszm
GeHMUNAYUY _1E2KUX Y nmuy U __Maekonumarowux. Pezynayus _Ovixanusi.
Jlvixamenvhble 00bEMBL.

Tpancnopm eewecme vy _opcanuzmos. Tpancnopmuvle cucmemvl pacmeHui.
Tpancnopm sewecms Yy ocusomuvix. Kposenocnas cucmema u_eé opeambi.
Kposenocuas _cucmema noseonounvix  orcusomuvix _u__ yenoseka. Cepoye,
KPOBEHOCHble _cocyObl U kposb.  Kpyeu kposoobpawenus. Isonoyuonnvie
VCIIONCHEHUSL _CMPOECHUS, _KDOBEHOCHOU _CUCHEMbl _NO360HOYHbIX _HCUBOMHbIX.
Paboma cepoua u eé peeynsyusi.

Buioenenue y opeanuzmos. Bvidenenue v pacmenui. Boidenenue vy #cusommuulx.
Cokpamumenvhvie _saxyonu. Opeanvl _evloenenus. DPuibmpauyus, cexpeyus




U_obpammnoe scacvlanue KaK mexanusmvl_pabomsi_opeanos svioencHus. Cesasb
NOJNOCU_Mead ¢ _KPOBEHOCHOU U _6blOCAUMENbHOU _cucmemamu.  Bwioenenue
V NO360HOYHbBIX HcUusomHbIX U yenrosexa. Illouku. Cmpoenue u pynkyuornuposanue
Hegpona. Obpazosanue MouU y Yen06exda.

Sawuma vy _opeanuzmos. 3auuma y _0OHOKIEMOYHbIX _opaanusmos. Cnopbi
baxkmepuil U _yucmvl_npocmenwux. 3auwuma Y MHO2OKAEMOYHbIX PACHEHU.
Kymuxyna. Cpedcmea naccusnou u xumuyeckou sauumaol. Pumonyuobs.

Sawuma_y _MHO20KIemMOYHbLX _dicusomubix. TIokposvl 1 ux npouzgoombie.
Sawuma opeanuzma _om_bonesnen. Mmmynnas cucmema yenosexka. Kiemounwii
U 2YMOPAIbHLIU UMMYHUmMem. Bpoorcoénnviii u npuobpeménnvii_cneyupuyeckuil
ummynumem. Teopusi K1OHATIbHO-CeNeKMUeHo20 ummynumema (I1. Iprux, . M.
bepnem, C. Tomnecasa). Bocnanumenvnvie _omeemuvi _opeanusmos. Ponb
BDOANCOEHHO20 UMMYHUMEMA 68 PA3GUMUL CUCIEMHBIX 3a00/1e6aAHUI.

Pa3zopasicumocmo U pe2ynayus V Op2AHUIMOS. Pa3zopasicumocmo
V 00OHOKIemOYHblX __ opearusmos.  Takcucwl.  Pazodpasicumocmsb  u peyasyus
y pacmenuil. Pocmosvle seuwiecmea u ux 3nayenue.

Hepeuas cucmema u_pegrexkmopnas peeynayus v scusomuvlx. Hepsenas
cucmema_u__e€ _omoeibl. IGONIOYUOHHOE VCAONCHEHUE CIMPOCHUS HEePEHOU
cucmemvl_y dicusomuwlx. Omoenbl_20/106H020 MO324_NO360HOYHBIX HCUBOMHDIX.
Pednexc u pecprexmopnas oyea. besycnosnwvie u ycioshvie peghiiexcoi.

T'yumopanvuas peeyisyus U 3HOOKDUHHAS CUCHIEMA HCUSBOMHBLIX U Yel08eKA.
Kenesvl  oHOOKpUHHOU _cucmembl U ux _20pMoHbul. Jlelicmeue 20pMOHOS.
Bzaumocesnse nepenoi u snookpunnou cucmem. 1 unomanamo-cunoguszapuas
cucmema.

Hemoncmpauuu

Llopmpem: U. I1. Ilasnos.

Tabnuyvl  u cxemvt.  « QOHOKIEMOYHbIE  8000pOCIUY,  «MHocokiemoutvle
soodopocauy, «baxmepuuy, «lIpocmetiuuey, «Opeanvl Y6emMKoOBbiX PACMEHUNY,
«Cucmempl __0peano8 _NO360HOYHBIX _AHCUBOMHBIXY, «Buympennee cmpoenue
Hacexomblxy, « Tkanu pacmenuily, «Kopuesvie cucmemvry, « Cmpoernue cmebusy,
«Cmpoenue aucmogou naacmunkuy, « Tkanu scusomuvixy, « Ckenem uenosekay,
«lluwesapumenvuan _cucmemay, «Kposenocnas cucmemay, «vixamenvuas
cucmemay,  «Hepeuas  cucmemay,  «Koowcay,  «Mvuueunas  cucmemay,




«Buloenumenvuas cucmemay, «IHOOKpunHas cucmemay, «Cmpoenue moiidybly,
«Ummynumemy,  «Kuweunononocmuwiey, «Cxema  numanus _ pacmeHuiLy,
«Kposenocuvle cucmemvl nozeonounvix sicusomuvixy, «Cmpoenue 2uopuy,
«Cmpoenue nranapuuy, «Buympennee cmpoenue 00xc0es020 uyepesy, «Hepenas
cucmema___pvioy, «Hepenas cucmema  nseywkuy, «Hepenas  cucmema
npecmvikarowuxcsy, «Hepenas  cucmema  nmuyy, «Hepsnas  cucmema
Mmaexkonumarowuxy, «Hepenas cucmema uenosexay, «Peghnexcy.

Obopydosanue: c6emogol MUKPDOCKON, MUKDONPEnapamvl__0OHOKIEIMOYHbLY
OP2AHUBMO8, MUKDONPENAPAMbL _MKAHEU, PAKOSUHbL _MOJIIOCKOS, KOANEKYUU
HACEKOMDBIX, USTOKOINCUX, HCUBLLE DKZEMNIAPLL KOMHAMHLIX PACMEHUl, cepbapuu
pAcmenull pPasHblx _0moenos; GIANCHbIE NPEnapambl _HCUBOMHbIX, CKelembl
NO360HOYHbIX, KOJICKUUU DEeCno360HOYHbIX _JCUBOMHbBIX, CKENem 4el06eKd;
0bopyodosanue Onsl _OEeMOHCIMPAUUU _NOYBEHHO20 U 8030VUIHO20 NUMAHUS
pacmenutll, pacuienienus Kpaxmaia _u_0eakoe noo oelucmeuem _(Hepmenmos;
000opydosarie 0 OEMOHCIMPAYUY ONbIINOE NO USMEPEHUIO HCUSHEHHOU EMKOCTU
NESKUX, MEXAHUSMA__ObIXAMENbHBIX _OBUNCEHUL, MOOEIU _20JI06HO20 _M0O324
PA3IUYHBIX HCUBOMHDIX.

Jlabopamophble u npaxmuuecKue padonl

1. Jlabopamopnas paboma «Hzyuenue mxanen pacmenuiy.

2. labopamoprnas paboma «H3yuenue mxaneu HCUSOmMHbIXY.

. Jlabopamoprnasa paboma «Hzyuenue opcanos uU8emxo6020
pacmeHusy.

Pa3MHoOKeHNe U pa3BUTHE OPTraHNU3MOB

@dopMBl  pa3MHOKEHUSI OpPraHWU3MOB: Oecrmoyioe (BKJIIOYash BETEeTaTHBHOE)
U TonoBoe. Buubl 06ecrmosioro pa3MHOKEHHUS: IOYKOBAHHE, CIOPYJISLINS,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuosxenue. [lonoeie kneTku, uam ramersl. Meio3. Ctaguu Meiiosa.
IToBenenme xpomocom B Mero3e. KpoccuHrosep. bruomornueckuii cMbICI MeH03a
1 MOJIOBOTO Ipoliecca. Meo3 ¥ €ro MECTO B dKU3HEHHOM IIUKJIE OPTaHHU3MOB.

Ilpeodsapoowiuesoe pazsumue. I amemoecenes y scusomuwix. Ilonoswie scenesni.
OOpa3oBaHue W pa3BUTHE TOJOBBIX KiIeToK. CrepmaroreHe3 M OOreHes.
CTpoeHue MOJIOBBIX KJIETOK.

OmiogoTBOpeHHEe U AYMOPUOHANLHOE  pa3BUTHE JKUBOTHBIX.  CrocoObl




OIUIOJOTBOPEHUS: HapyKHOE, BHyTpeHHee. [laprenorenes.

NnnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPUOIIOTHsl — HaykKa
O pa3BUTHH OPraHu3MoOB. Mopgoecenes — o00HA U3 21a8HbIX _npobaem
ambpuonoecuu. Konuenuyua mopgoecenos u moodenu mopgoeenesa. Craauu
sMOpHoOreHe3a JKMBOTHBIX (Ha mnpumepe Jarymku). JpoGmenue. Twumbl
npoOneHus. [emepmunuposannoe u Hedepmunuposarnnoe opooaenue. biacryna,
tunbl  Onactyn. OCOOEHHOCTH JPOOJCHHST MIICKONUTAIOMINX. 3apOJIbIIIeBbIE
JUCTKU (TacTpyiisiuus). 3akiajKka OpraHoB M TKaHEW W3 3apOJIbIIIEBHIX JHCTKOB.
B3auMHOe BiHMsSHHE dYacTel pa3BHBAIOLIETOCS 3apojbiilia (dIMOpHOHAIBHAS
UHAYKUUS). 3aKnadka NiaHa  CMpoeHus  HCUBOMHO20 KAK  pe3yibmam
uepapxuyeckux szaumoodeticmsuii 2eHos. BrnvisHue Ha SMOpUOHAIBHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CpPeIbl.

Poct wupasBurue xuBOTHBIX. IlocTomMOpuoHanbHblii mnepuon. Ilpsamoe
u HempsiMoe — pa3BuTue. PasButHe ¢ meramopdozoM y GECO3BOHOYHBIX
Y TO3BOHOYHBIX >KUBOTHBIX. BHOJOrHYecKoe 3HAUYE€HUE MPSIMOTO M HEMPSMOTO
pa3BUTHS, UX PACIPOCTPAHEHHUE B MpUpoOaE. Lunvt pocma scusomuvlx. Paxkmopwi
peavaiayuu _pocma  dcusommublx _u_uenoseka. Craguu TOCTIMOPHUOHAIBLHOTO
pa3BUTHUS y KUBOTHBIX U yenoBeka. Ilepnoasl oHTOreHesa uenoseka. CrtapeHue
U CMEPTh KaK OMOJIOTUYECKUE MTPOIIECCHI.

PasmnHoxenue u pazButue pacteHuid. [ametodputr wu crmopodputr. Meiio3
B JKM3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue CHOp B IIpolecce Meko3a.
'ametorenes y pacrenuil. OIUIOJOTBOPEHHWE M PA3BUTUE PACTUTEIBHBIX
Oopranu3MoB. J[BOWHOE OIIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuit. QoOpaszosarue
U passumue cemeHu.

Mexanuzmbl pe2ynayuu onmozene3a y pacmenuti U HCUGOMHbIX.

JdeMoHcTpauuu

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

Tabmumpl u cxembl: «BereratuBHOE pa3sMHOXKEHHE», «THIBI Oecmoaoro
pa3MHOXKeHUs», «Pa3MHOXeHUEe XJIaMUJIOMOHaAbD», «Pa3MHOXKEHUE 3BIJICHBI»,
«PazMHOXeHne THAPEY, «Meio3y, «XpomocoMbl», «I["ameTorenesy, «CTpoeHue
SUIEKJIETKA U crepMmaro3onsia», «OCHOBHBIE cTaauu OHTOreHeszay, «lIpsamoe u
HenpsiMoe pa3BuUTHe», «Pa3BUTHE Mailckoro ykay», «Pa3BuTue capaHuny,
«PasBuTtne nArymku», «JIBOMHOE OIUIOJOTBOPEHHUE Y LIBETKOBBIX PAaCTECHUI»,




«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. Jabopatopuas pabora «/3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIperapaTax.

2. llpakTtuueckas padboTa
3apOoAbIIeH TO3BOHOYHBIX JKUBOTHBIX).

3. Jlabopatopuasa pabora «CTpoeHue OpraHOB Pa3MHOKEHUS BBICIIUX
pacTeHU.

«BrisgBienue IIPHU3HAKOB CX0AaCTBa

Tema 6. HaciaeacTBeHHOCTh U H3MEHYHBOCTh OpraHu3smMoB

IIpenmer m 3amaum reHetuku. Mctopus pa3BUTHS T'€HETHKH.
Ponp uwurTomoruu M 3MOPHONOTMM B CTAHOBJIEHUU T'€HETHKU.
Bkiag poccuiickux M 3apyOeXHBIX YUEHBIX B Pa3BUTHE IC€HETHKHU.
Metoapl reHeTHMKH (TMOPHI0NOrMYECKUd, LUTOTEHETHUECKUH,
MOJIEKYJISIPHO-TeHeTH4YeCKUii). OCHOBHBIE T€HETHUYECKHE TTOHITHSL.

I'eneTuueckas CHMBOJINKA, UCIIOJTb3yeMast B cxemax
CKpELMBAHUMA.

3aKOHOMEPHOCTHU HACIEAOBaHUS MPU3HAKOB, YCTAHOBJIEHHBIE [
Meunnemnem. MonorubpuaHoe CKpelIMBaHue. 3akoH
eIMHO-00pa3ust THOpHIOB TmepBoro mokoieHus. [IpaBuio
JTOMUHUPOBaHUSA. 3aKOH pacHIeryieHusT MpU3HaKoB. [wumoresa
yuCTOTHI TameT. [loHOe U HEeMOIHOEe TOMUHUPOBAHHUE.

Jurubpunxoe CKpEILMBaHHUE. 3aKkoH HE3aBUCUMOI0
HACJICIOBAHUS MIPU3HAKOB. luTorenernueckue OCHOBBI
TUTUOPUTHOTO CKpEIIMBaHUsA. AHAJIU3UPYIOIIEe CKPEIIUBaHHUE.
Hcrnons3oBanue aHAJTM3UPYIOIIETO CKpEITUBAHMS TS

oTpesieNieHus] TeHOTHITa OCOOH.

CueruieHHOE HacleoBaHue npu3HakoB. Pabora T. Moprana mo
CHCINICHHOMY HACJIICAOBAHUIO T'CHOB. HapymeHHe CHCIIJIICHUA
T'€HOB B pe3yJibTaTe KPOCCUHTOBEpA.

I'eneTuka — HayKa 0 HACJIe/ICTBEHHOCTH M U3MEHYHUBOCTH OPraHNU3MoOB

WcTopus ctaHOBiIEHMS U pa3BUTHS FT€HETUKH Kak Hayku. PaboTsl I'. Mennens,
I'. e ®pusa, T. Moprana. Ponb 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUHU IT'€HETUKHU.
Pa6otst H. K. KonerioBa, H. 1. BaBunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MTOHSATHUS U CUMBOJIBL. | OMOJIOTrMYHbBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aIbTEPHATUBHBIEC IPU3HAKHU, JOMUHAHTHBIN U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAas! IMHUS, THOPU/IbI, TEHOTHII,
¢denotun. OCHOBHBIE METOABI F€HETUKHU: THOPHI0IOTHYECKUH, TUTOIOTUYECKUA,
MOJIEKYJISIPHO-TEHETHYECKHU .

JdeMoHcTpauuu

Hoptpeter: I'. Menaens, I'. le ®puz, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unumueHko,
H. B. Tu-modee-PecoBckuii.

Talnuier ¥ cxembl: «MeToabl reHeTHKNY, «CXeMbl CKPEIIMBAHUS».

JlaGopaTopHbIe M IPpaKTHYECKHE PadOThI

JlabopaTtopuas paboTa «/Ipo3odmra kak OOBEKT TEHETHUYECCKUX
UCCIIEIOBAHUI.

3akoHoMepHOCTH HacjaeacTBeHHOCTH (10 v)

MonorubpuaHoe ckpemuBanue. llepBbiii  3akoH  MeHaens —  3aKOH




XpoMOCOMHasi TEOpUST HACIIEICTBEHHOCTHU. | eHeTHYEeCKUEe KapThl.

I'eneruka mona. XpoMOCOMHOE OMpeesieHUE Moyia. AyTOCOMBI
U TI0JIOBBIE XPOMOCOMBI. ['OMOramMeTrHble U TIe€TepOraMeTHbIC
opranu3mMbl. HaciienoBanue npu3HaKkoB, CIEIJICHHBIX C TTOJIOM.

HN3menunBoCTh. BuAbl HM3MEHUMBOCTH: HEHACIIEICTBEHHAS U
HACJIC/ICTBEHHAS. Ponb cpeabl B HEHACJIeICTBEHHOM
U3MEHYUBOCTH. XapakTepHuCTUKa MO (PHUKATUOHHOH
W3MEHUMBOCTH. BapuarmoHHBI psj ¥ BapuallMOHHAs KpHUBas.
Hopma peakuuu npusHaka. KonudecTBEHHBIE M KAau€CTBEHHBIE
MPU3HAKK M WX HOpMa peakinuu. CBoiicTBa MoIu(HUKAIIMOHHOMN
W3MEHYMBOCTH.

HacnencrBennasi, WiM  T'€HOTUIIMYECKAsA, W3MEHYUBOCTD.
KoMOuHaTuBHas M3MEHYUBOCTh. Mei03 M TIOJIOBOM IMPOIECC —
OCHOBAa  KOMOWHAaTHBHOW  HW3MEHYHBOCTH. MyranuonHas
U3MEHYUBOCTD. Knaccudukanus MyTalui: TEHHBIE,
XPOMOCOMHBIE, TE€HOMHblEe. YacToTa ¥ MNPUYMHBI MYTAalMi.
MyrtarenHsle  QakTopbl. 3aKOH TOMOJIOTUYECKHUX PSAOB B
HacneacTBeHHOoM n3MeHunBoctu H. M. BaBuiosa.

BuesnepHas HacieACTBEHHOCTh U N3MEHUYNUBOCTb.

I'enetuka yenoseka. Kapuotun uenoBeka. OCHOBHbIE METObI
T€HETUKHU 4eJ0BeKa: TCHCAIOTHYCCKHIA, OJIM3HEIIOBEIH,
LUTOI€HETUYECKUH, OMOXUMUYECKUIA, MOJIEKYJISIPHO-
TEHETUYECKUU. CoBpemeHHOE OIpEJICIICHUE TEHOTHIIA!
IOJJHOTEHOMHOE CEKBEHUPOBAHHWE, TIE€HOTUIIMPOBAaHUE, B TOM
gucyae ¢ nomompio I1I11P-ananm3a. HacinencTBernHbie 3a001eBaHUs
YeloBeKa: TeHHble OoJe3Hu, OOJNIe3HH ¢ HACJEICTBEHHOM
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE 00J1e3HU.
CoMaruueckre M reHepaTUBHbE MyTanuu. CTBOJIOBBIE KIIETKH.

[lpuHuunsl  310poBOoro  oOpa3a  KU3HH,  JMArHOCTHKH,
npodUIaKTUKA M JIEYEHUS TEeHEeTHYecKuX Oone3Hel. Memuko-
TCHETUYECKOE  KOHCYJIbTHPOBAHHME. 3HAYCHHE MEIUIIMHCKOU
TEHETUKM B NPEJOTBPALICHMM M JIEYEHHMM TIE€HETUYECKHX

3a00/1€eBaHUI 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.
Paciernienue npu3HakoB IPU HETIOJTHOM TJOMUHHPOBAHHH.

JurubpuaHoe ckpemuBanue. TpeTuit 3akoH MeHens — 3aKOH He3aBUCHMOTO
HAcJeJOBaHUS  MpU3HAKOB.  lluTomornmueckue  OCHOBBI  JUTHOPUIHOTO
CKpElIMBaHMUS.

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

I'enetnka mosia. XpoMOCOMHBIA MEXAHM3M OIPEACNICHUs Moya. AYyTOCOMBI
Y TI0JIOBBIE XPOMOCOMBI. ' OMOramMeTHBIi U reTeporameTHsli mmoi. I'eneTndeckas
CTPYKTypa TMOJOBBIX XpomocoM. HacinenoBaHnue nDpU3HAKOB, CUEIUIEHHBIX
C TIOJIOM.

I'enotun kak nenoctHas cucreMa. [1neioTponus — MHOKECTBEHHOE IEHCTBHE
resa. MHOXECTBEHHBIN aiuienn3M. B3aumojelcTBHEe HeaIeIbHBEIX T'€HOB.
Komminementaprocts. Onuctas. [lonumepus.

Tenemuueckuli  KOHMpONb _pazeumus pPAcmeHull, MHCUBOMHbIX U Yel06eKd,
a_makoice_QQU3U0I02UYECKUX NPOUECCO8, NOBCOCHUS U KOSHUMUGHbIX (DYHKYUL.
Tenemuueckue mexanusmvl _cumoOuocene3q, MexaHu3mMbl _ 83auUMo0elcmeust
«XO35UH_— NApAsumy U _«xXo038uH_— Mukpobuomy. I enemuyeckue acnekmoi
KOHMPOJIA_ U USMEHEHUS HACAEOCMBEHHOU UHDOPpMAUUU 6 NOKONEHUSX KIEemOK
U OpP2aHU3MO8.

JdeMoHcTpauuu

Iloptpetel: I'. Mengens, T. Mopras.

Tabnuner u cxemel: «IlepBblii U BTOpoil 3akoHbl Menaens», «TpeTuil 3akoH
Mennensy, «AHAIM3UPYIONIEE CKpenmBaHue», «HemnoaHoe AOMHHUPOBAHHUEY,
«CrierieHHOe HacleoBaHUE MPHU3HAKOB Y Apo30uiby, «['eHeTnka monay,
«Kapuotun uenoBekay, «Kapuwotun apozodwmib», «KapuoTunm nOTHIBD,
«MHOXECTBEHHBIN allIeIn3M», «B3auMoieiicTBHe TEHOBY.

OO0opyioBaHME: MOJEIH IS IEMOHCTPAIIMH 3aKOHOB €IMHO00pa3usi THOPUIOB
MEPBOTO TMOKOJICHUS! W PACIICIJICHUs] NMPU3HAKOB; MOJEIb 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'eHeTHka
TPy KpoBm», «MyTarmoHHAas! H3MEHYHBOCTHY.

Obopyoosanue: MoJeNu-anmiaukauy  «MoHorudpuHoe
ckpeniuBanue», «HemomHoe nomuHupoBaHuey», «JlurudpumaHoe
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. «V3ydyeHue pe3yabTaToB
MOHOTHOPUAHOTO U AUTMOPUIHOTO CKPELIUMBAHUS Y Jp030(uUIbl
Ha FOTOBBIX MUKPOIIpENapaTaxy.

Jlabopamopnas paboma Ne 6. «3ydenne mMoaupuKamoHHOMN
W3MEHYMBOCTH,  IOCTPOEHHE  BapUAIlMOHHOTO  psijga H
BAPUALIMOHHON KPUBOI».

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

Ilpaxmuyeckas paboma Ne 2.
POJIOCIIOBHBIX YEJIOBEKa.

«CocTaBiieHUe U aHAIN3

3aKOHAa HE3aBUCUMMOIO HACJIEJ0BaHUs MPU3HAKOB; MOJEIb JJIsi JEMOHCTpPALUHU
CLECTVICHHOTO HACJIeIOBaHUs MPU3HAKOB; CBETOBOM MUKPOCKOI, MUKpPOITpEnapar:
«Apozodunay.

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

2. llpakmuueckas paboma «H3yuenue 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
MoauUKaIMOHHON n3MeHuUnBoCcTU. HopMa peakiiuu npusHaka. Bapuayuonmbiii
pa0 u sapuayuonnas kpusas (B. Hoeanncern). CBoiicTBa MOIU(BUKAIIMOHHON
M3MEHYHMBOCTH.

I'enorunndeckas M3MeHYUBOCTh. CBOMCTBA T€HOTUIHNYSCKON HM3MEHUYHMBOCTHU.
Bubl reHOTHTTHYECKON H3MEHYHUBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KoMmOunatuBHass M3MEHYHBOCTh. Mel03 M TIOJOBOM MpoIllecC — OCHOBA
KOMOMHATUBHOM  W3MEHYHMBOCTU. Pojab  KOMOMHATUBHOH  H3MEHYHMBOCTH
B CO3JIaHMM T€HETUYECKOTO pa3HO00pa3us B Mpe/ienax OJHOTO BHU/IA.

MyTauroHHass W3MEHYMBOCTb. BUIbI MyTalui: T€HHbIE, XPOMOCOMHBIE,
TCHOMHEIE, CroHTaHHBIE Y UHAYLUPOBaHHbBIE MyTaluu. Snepubie
W [uTorUiazMatuueckue wmyrtanud. CoMaTHYeCKWe W TOJOBBIE MYTAaIlUH.
[IpyuurHBl BOBHUKHOBEHUS MyTalui. MyTareHsl U UX BIMSHHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TMpolecca. 3aKOH TOMOJOTHYECKHX PSI0B
B HacneAcTBeHHON nu3meHunBocTH (H. M. BaBunos). BuesimepHas n3MeHYHBOCTh
M HACJICACTBCHHOCTb.

«Uzyuenue pe3yibmanios

OnueeHemuKka U INUCEHOMUKA, _ PONb __ ONULEHeMmuyYeckux _ @akmopos
8 HACNIe008AHUU U UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUBMOS.
JdemoncTpanmnu

Hoprpetst: I'. [Ie @pus, B. Moranncen, H. Y. BaBunos.

Ta0auIb! U _CXEMBL: «Buapl U3MEHUYHBOCTH, «MoudukanmoHHas




WU3MEHYHUBOCTBY, «KomOuHaTuBHas U3MEHYUBOCTDY, «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 pabGora «MccrnenoBaHue 3aKOHOMEpPHOCTEH
Moau(puKanMoHHON  m3MeHuuBocTU. [locTpoeHwe  BapHallMOHHOrO  psija
Y BapUaLlUOHHOW KPUBOI».

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

I'enernka yesioBeka

Kapuorun uenoeka. MexayHapoiHas mporpaMmma MCClIeIOBaHUs FTeHOMa
yesioBeka. MeTobl U3y4eHHs TeHETUKH YeIOBeKa: reHeallorTnYecKui,
OJM3HEIOBBIN, IIUTOr€HETUYECKHUH, TOMYISLIMOHHO-CTaTUCTUYECKHH,
MOJIEKYJIsIpHO-TeHeTHUecKuil. COBpeMEHHOE ONpeiesieHue TeHOTHIA:
IIOJIHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIINPOBAHNE, B TOM YHUCJIE C TOMOIIBIO
[TI[P-ananu3a. HacnencTtBennsie 3a001eBaHus YesoBeKa. | eHHbIe
U XpOMOCOMHBIE 00JIe3HU yenoBeka. bonesnu ¢ Hacniedcmeentou
npeopacnoNoHCeHHOCmbl0. 3HaYeHUE MEIUIIMHCKONW TeHETUKH
B MPEJOTBPAIICHNUH U JIEYEHUH TeHETUUYECKUX 3a00seBaHmil uesnoBeka. Meduko-
ceHemuyeckoe Koncyromuposarue. Cmeonosvie kiemku. Ilonamue
«2eHemuyecKo20 2py3ay. Imuyeckue acnekmsl UCC1e008anuii 8 0oaacmu
PeOaKmuposanus 2eHOMA U CMBON08bIX KIEMOK.

['enemuueckue ghakmopwvl nOBbILUEHHOU YYBCMBUNENbHOCIU Yel08eKa
K pu3u4eckomy u Xumuyeckomy 3azpA3HeHuio OKpyicarouel cpeobl.
[ enemuyeckas npedpacnonodiceHHoCmy 4elo8eKd K Namoio0usM.

JdeMoHcTpauuu

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

JlabGopaTropHble U MPpaKTHYEeCKHe PA0OThI

[IpakTuueckas padbora «CocTaBieHHE U aHAIU3 POAOCIOBHOIN.




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 CEJIEKIIUHN pacTeHuH, JKUBOTHBIX "
MHUKPOOPIaHU3MOB.

buorexHomoruss kak  oTpacib  Ipou3BOACTBa. ['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(PHUIIMPOBAHHBIE OPTaHU3MBI.

Jdemoncrpanum:

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

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

KyJIbTypbl W KIOHUpOBaHHE», «KOHCTpyWpoBaHWE W IEpPEeHOC
TEHOB, XpPOMOCOM).
Obopyoosanue. MyIsS KU TIIOJOB U KOPHEIIOAOB TUKUX (HopM

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.
Copr, mnoposa, mraMM. 3aKOH T'OMOJIOTMYECKHX PsIOB B HACJIECICTBEHHOU
n3MeHunBocty H. U. BaBuioBa, ero 3HaueHue A CEICKIIMOHHON pabOTHI.

Metoabl  ceneKIMOHHOW paboThl. VCKycCTBEHHBIH OTOOp: MacCOBBIi
W UHIUBUAYAIbHBIA. Omanvl kombOunayuonmHou  cenexkyuu. VicubiTaHue
npousBoauTeneil mo mnoromMcrBy. OTOOp MO TE€HOTUIY C IOMOIIBIO OLIEHKH
¢denoTuma noromMcTBa U 0TOOp MO TeHOTUITY ¢ moMotbio ananmu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3  Kak ~ METOJI  CEJEKLIUOHHOW  paboThl.
PanquanOHHBIN WM XMMUYECKMH  MyTareHe3 Kak  HMCTOYHHMK  MyTauui
y KyJbTYpHBIX (hOpM OpraHu3MoB. Vcrosib30BaHNE T€HOMHOTO pElaKTUPOBAHMS
u MeTonoB pekoMOuHaHTHRIX JIHK mns monmydenus mcxoqHOro MaTtepuana is
CEJIEKLIU Y.

[Tonyuenne TTOJIATIIIONTOB. BryrpuBuoBas ruOpuIu3aIus.
bauskoposncTBeHHOE — CKpeluBaHWe, WIM  WHOpuauMHT.  HepoacTBeHHOe
CKpellMBaHue, Wi ayTOpuauHr. I'erepo3uc u ero mpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otaanénnas rudpunusanus. [Ipeononenue Gecrmoaus
MEXBHUIOBbIX THOPUIOB. JIOCTHXKEHUS CEeNeKIUU pPACTEHUN U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHHe 1 U3yuyeHue TeHEeTHYECKUX PEeCYpCOB KYJIBTYPHBIX PACTEHUH U UX
JUKUX ~ poAMYed A CO3JaHMs  HOBBIX  COPTOB M THOpHUIOB
CEIbCKOXO3SMCTBEHHBIX KYIbTYp. [M3yuenue, coxpanenue u _ynpaenenue
2EHEeMUYECKUMU PECYPCAMU _CeNbCKOXO3AUCBEHHBIX U NPOMbICIOBbIX HCUBOMHBIX
8 YeJLAX YIVYUIeHUs CYWeCmB8YIOWUX U CO30aHUsl 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.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /. K. benses.

Tabnuiet u cxempl: «L{eHTpBI TPOUCXOKACHUS 1 MHOTOOOpa3us KyIbTYPHBIX
pacTeHn», «3aKOH FOMOJIOTMYECKHUX PSAIOB B HACIEACTBEHHON M3MEHYMBOCTH,




u KYJIbTYPHBIX COpPTOB pacTeHuit; repbapmii
«CenbCKOX035UCTBEHHBIE PACTEHUS».

JlabopaTopHble U IPaKTH4YeCKUe padoThI:

Okcxypeusi «OCHOBHBIE METOJBI U JIOCTH)KEHUS CEJIEKLIMU
pacTeHUi U )KUBOTHBIX (Ha CENEKIMOHHYIO CTAaHLHUIO, INIEMEHHYIO
(bepMy, COPTOUCTIBITATENBHBIN YU4aCTOK, B TEILIMYHOE XO3SHCTBO,
1abopaTopuIo arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

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

JlabopaTopHble U MPpaKTHYEeCKHEe PAdOThI

1. JabopaTtopHasipabora «/3ydeHHEe COPTOB KYJBTYPHBIX pPacTCHUI
Y TIOPOJT JOMAIITHHUX YKHUBOTHBIX).

2. JJabopartopHas pabota «l/3ydyeHnue METOIOB CEICKIIMH PACTCHHI.

3. llpaktuueckas pabora «lIpuBuBKa pacTeHuii».

4. Dxckypcus «OCHOBHBIE METOMABI M JOCTH)KEHHUS CEJICKIUU PACTEHUI
U OKUBOTHBIX (HAa  CENEKIHMOHHYI  CTaHIUIO, IUIEMCHHYIO  (depmy,
COpPTOMCIIBITATENIFHBIM yY4acTOK, B TEIUIMYHOE XO34HWCTBO, B JabOpaTopuio
arpOyYHUBEPCHUTETA WIH HAYYHOTO IICHTPA)».

Buomexnonozua u cunmemuuecxkas ouonozus (4 u)

Obwexmbl, UCnoab3yemvle 8 _OUOMEXHOA02UU, — KACMOYHbIe U MKAHE8ble
KYIbIMYPbl,  MUKDOOD2AHUSMbL,  UX _ XAPAKMEPUCIUKA. Tpaouyuonnas
buomexnonocus. __ xieboneyenue, NOAVYEeHUue  KUCTOMOAOYHLIX _ NPOOYKINOS,
sunooenue. Muxpobuonocuyeckuii _cunmes. OQOvekmbvl MUKPOOUOIOSUYECKUX
mexnono2ull. IIpouzsoocmeo beaxkda, aMUHOKUCIOM U SUMAMUHOS.

Coszoanue mexHono2uil U UHCIMPYMEHINOE _UEICHANPABICHHO20 _USMEHEHUS
U __KOHCMDYUDOBAHUS _2eHOMOS _C _YENbl0  NOJNVYEHUS OP2AHUSMO8 U UX
KOMNOHEHMO8, COOEPAHCAUUX HEe 6CIMPEHAIOUUECS 6 NPUPOOe DUOCURMEMUYECKUE
nymu.

Knemounas unoicenepus. Memoowvt Kyibmypvl KIemoK U mMKaHeu pacmenull u
orcusomuwvix.  Kpuobanku. Comamuyeckan cubpuousayus U COMAmMuYecKull
ombpuocenes. Hcnoavzosanue 2canioudos 6 cenekyuu pacmenuil. Ilonyuenue
MOHOKJOHAIbHBIX awmumen. Hcnonvzosanue MOHOKIOHAIbHBIX
U_NOJNUKTIOHANIbHBIX _anmumenl 6 _meouyune. Vckyccmeennoe oniodomeopeHue.
Pexoucmpyxyus  suyexknemox U KIOHUposaHue  dcusomuulx.  Memoo
mpancniaumayuu_sioep Kiemok. Texuonocuu 0300p06ieHuUs, KYIbMusupo8aHus
U MUKDOKIAOHANIbHO20 PASMHONCCHUS, CENIbCKOXO03AUCINEEHHbIX KVIIbIMYD.

Xpomocomuasn _ u cennas _ umoicenepus.  Mckyccmeenuvlll  cunmes  2eHa
u__xkoucmpyuposarnue _pexomdbunaumuvix  JAHK.,  Coszdanue mpanceennvix
opaanuzmos. Jlocmudicernus U nepcneKmiiebl XpOMOCOMHOU U 2EHHOU UHICEHEDUU.
Okono2uyeckue u dmuyeckue npodiemvl 2eHHOU UHNCEHEPUU.

Meouyunckue OUOMeExXHOI02Ul. Ilocmeenomnas yugposast




meouyuna. TIP-ouacnocmuxa. MemaboioMHbLI  AHAAU3, 2EHOUCHIMPUYECKULL
AHAIU3 __NPOMEOMA _ 4en08eKd 0N OYEHKU COCHMOSHUA €20 300D08bA.
Ucnonvsosanue cmeonosvix _kiemok. Tapeemmnas mepanus _paka. 3D-
buoundicenepus  ona__pazpabomku __ yHoamMeHmanbhbix _0CHOE _MEeOUYUHCKUX
MEXHON02Ul, CO30aHUS  KOMNWIEKCHbIX _MKAHEeU COYeMmAaHuem _ MexHoi02Ull
mpéxmepno2o ___buonpunmunea U ckapgonounea  0na  pewlenus  3a0ay
NepPCOHANUSUPOBARHOU MEOUYUHDL.

Cozoanue 6eKmopHbIX _8aKyUn ¢ __Uenbio _obecneyenus KOMOUHUDOSAHHOU
sauumvl_om_e6030youmeneu OPBU, ycmanosnienue MONEKYISAPHbIX MEXAHUSMOE
dynxyuonuposanus PHK-codepoicawux supycos, evizbléarouux 0cobo onachvie
3a00/1e8aHUSA YENI0BEKA U HCUBONHDLX.

JdeMoHcTpanuu

Tabmuipl u cxempl: «Mcnonb30BaHUE MUKPOOPTAaHU3MOB B IPOMBIIIJICHHOM
MIPOU3BOJICTBEY, «KitleTouHas nHKeHEepUs», «I eHHAS HHKCHEPHSI.

JlaGopaTopHble M MpaKTHYeCKHe PadOThI

1. TJabopatopHas pabora «/3ydeHne 00beKTOB OMOTEXHOIOTUN.

2. [IpaxkTtuueckas pabora «llomydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

3. Okckypcus «BHOTEXHONOTHS — BaKHEHIIAass MPOU3BOIUTEIBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOIOTUYECKOE MTPOU3BOJICTBO)».

COJAEP KAHUE YYEBHOI'O IPEAMETA «BUOJIOT'US» 11 KIIACC

ba3oBblii ypoBeHb

Yriy0neHHbIH YPOBEHb

11 knace. 1 4 B Heneio, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE
BpeMs

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

Tema 1. DBOJIIONMOHHAS OMOJIOTHUA

IBOIONMOHHAS OMOJIOT A
[IpeanochblikM ~ BO3HMKHOBEHHUSI  ABOJIOLMOHHONM  TEOPHH.
DBONIOIMOHHAs Teopuss U e€ MecTo B Ouonoruu. BrwmsiHue

3apo:xaeHue U pa3BUTHE IBOJIOLHMOHHBIX NPeICTABJICHUH B 0HOJI0TUH
Opomonuongas  Teopuss Y. JlapsuHa.  TIpennmoChEIKM _ BO3HUKHOBEHUSA
JapBHUHH3MaA. >KI/I3HB W HAYYHAA ICATCIBHOCTD q I[aDBI/IHa.




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 IIO3BOHOYHBIX. 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
CYILIECTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

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.

EctecTtBeHHbIII 0TOOp — HampaBisomuil (HakTop >BONIOLMH.
®opMBbI €CTECTBEHHOT'O 0TOOpA.

[Tprcnioco0NeHHOCTh OPraHU3MOB KakK pe3yJbTaT 3BOJIOLUH.
[Tpumepsl mpucnocobIeHuit y oOpraHu3smMoB. ApoMop¢do3bl U
UAMO-aJanTalum.

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

MakposBomtonusi.  Dopmbl  3BomtOnMU:  QuUIETHYECKaS,
JIMBEpPreHTHas, KOHBEpPreHTHas, mnapasuienbHas. HeoOpaTUMOCTb
HBOJTIOLIUU.

IIpoucxoxnenue  Or

HECTICTIUAJIM3UPOBAHHBIX IIPCOKOB.

JIBrokyiue cribl dBosronnu BuaoB mo Y. JlapBuHy (BBICOKAas MHTEHCUBHOCTH
pa3sMHOXKEHHMSI  OpPraHM3MOB, HAcJSACTBEHHAs HM3MEHYHMBOCTh, 0Oopnba 3a
CYILIECTBOBAHUE, ECTECTBEHHBINA U HCKYCCTBEHHEINA 0TOOD).

OdopMiieHHe CUHTETHYECKON TeopuH sBojroimy (CTD). HeliTpanbHas Teopus
3BoJOIMU. CoBpeMEHHAas BOJIOIMOHHAS OMOJI0rHs. 3HAYECHHME DBOJIIOIMOHHON
TeOpUH B (hOPMHUPOBAHUHM €CTECTBEHHO-HAYYHON KapTUHBLI MUPA.

JleMOHCTPALIMH
IHoprpersl: Apucrorens, K. Jlunueit, XK. Bb. Jlamapk, O. XK. Ceur-HUinep, XK.
KroBbe, 4. JlapBuH, C. C. YeTBEPHUKOB,

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

Tabmuiel 1 cxeMbl: «Cucrema xuBor npupobl (mo K. JInaae )y, «JlecTHHIIA
JKUBBIX cyuiecTB (o Jlamapky)», «MexanusM (HOpMHUPOBAHUS [IPUCIIOCOOIECHUN
Yy _pacTeHMH HW KHMBOTHBIX (mo  Jlamapky)», «Kapra-cxema MapuipyTa
nyremrectsug Y. Jlapsunay, «Haxonku Y. JlapsuHay, «PopMbl 00peOBI 3a
cyliecTBoBanney, «llopoasl romyOeit», «MHOrooopasue KyJIbTYPHBIX (HopM
Kanyctely, «llopoasl AOMalIHUX KUBOTHBEIX», «CxemMa o00pa3oBaHHsl HOBBIX
BuaoB (o Y. JapBuny)», «Cxema COOTHOIIEHHS ABIOKVIIMX CHI DBOJIOIHANY,
«OCHOBHBIE ITOJIOKCHUS CHHTETHYCCKON TSOPUH YBOJIIOIIUI.

MHUKPOIBOJIIONNS U €€ Pe3YIbTAThI

IHonysmsiust Kak dieMeHTapHas eauHuna 3Boaronud. CoBpeMeHHbBIE METOIbI
OLIEHKH TE€HETHYECKOTO Pa3HO0Opasysi M CTPYKTYPhl Honyisanuii. M3MeHeHne
reHooHJIa HONYIIAIMH KaK DJIEMSHTAPHOS HBOJIONMOHHOC SBJICHHME. 3aKOH
regernueckoro pasHosecud JIx. Xapau, B. BaiinGepra.

OneMmenrapuble  (GakTOphbl  (ABMXKYIIHE CHJIBI) DBOMIOLUMH. MyTallMOHHBIH
npouecc.  KomOuMHATHBHAs HM3MEHYHMBOCTL. JIpeiid reHoB cIIy4aiHbIE
HeHanpaBJIeHHbIE HM3MEHEHHs 4YacTOT ajuleliell B HOonyisuusx. Jggexm
ocnosamens. Ipgexm oOymouliouno2o 2opaviuika. CHUMNCEHUE 2eHemU4ecK020
pasznoobpasusa: npuyunsl u cieocmeus. Ilposenenue s3¢hpexma Oopeiigha cenos 6
bonvuwux U manvix __nonyasyusax.  Mwurpanmu.  M3oadanus  TONYJISIIIHAR:
reorpaduyeckas (IpoCTpaHCTBEHHAsI ), Ononornyeckas (PEMpPOaAYKTHBHASA).

EcrectBennsii  orbop HAIOpPaBJIIONMNNA  (hakTop 3BOMIONHAH. DPOpMEI
€CTECTBEHHOr0  0TOOpa:  JIBWIKYIIUM, CTAOMIM3UPYIOUIMH, pa3phbIBAIOIIUN
(mu3pynTuBHbli). I1onoBoii 0T00p. BO3HMKHOBEHHME 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»,
«3apolpllli  MO3BOHOYHBIX  KMBOTHBIX», «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
BUI000pa30BaHue», « IKOJIOTUIECKOE BUI000pa30BAHUEY.

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-
anmmkanus  «llepekpéct XpoMocom»; BIaXHbIE MpenapaThl
«Pa3Butne HaceKoMoroy», «Pa3BUTHE JATYIIKW»; MUKPOIIpEnapaT
«pozodpuna» (HOopma, myTanuu GOPMBI KPBUIBEB M OKPACKH
TeNA).

JlaGopaTopHble 1 IPaKTUYeCKUE PA0OTHI:

Jlabopamopnas paboma Ne 1. «CpaBHEHHE BHJOB IIO
MOP(}OIOrHuecKOMy KPUTEPUION.

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

MOBEJICHHUS KHUBOTHBIX.

IIpucnocoOJEeHHOCTh  OPraHM3MOB  KaK  pE3YNbTAT  MHKPOIBOJIIOIMM.
BO3HHKHOBEHNE  IPUCHOCOOJEHMI vV OpraHm3MoB.  ApomMopdo3bl U
navoagantanuy. IIpuMepbl OpUcIOCOOIEHUH Y OpraHUu3MOB: MOP(OJIOTHYECKHE,
dbusznonornyeckue,  OMOXMMHYECKHE,  moBeaeHueckre.  OTHOCHUTENLHOCTD
INPHUCIIOCO0IECHHOCTH OPraHU3MOB.

Bupa, ero KpuTepud M CTPYKTypa. BuaooOpasoBaHue Kak pe3yibTaT
MUKpPO3BOIIONMU. M3omsamus — KI4eBor (akTop BuIooOpazoBanusa. Ilytu
A cnocoObl  BHIOOOpa30BaHUSL: ajuronatpudeckoe  (reorpadudeckoe),
CHUMIIATpHYECKOe  (DKOIOTMYECKOE),  «MTHOBEHHOE»  (IOJUINIOMAM3AIINS,
ruOpuansans). JUIMTEILHOCTE 9BOJIIONMOHHEIX IIPOIECCOB.

Mexanu3mbl POpMHPOBAHUS OMOIOTHYECKOI0 PAa3HOO0pa3Hsl.

Ponb 3BOJIIOMOHHON OMOJIOTMH B pa3pabOTKE HAYYHBIX METOJ0B COXPAaHEHHS
ouopaszHooopaszusa. MUKPO3IBOMIONMSI U KO3BOJIOLMS IMApPa3sHMTOB M HX XO3SEB.
Mexanu3Mbl QOPMHUPOBAHUS YCTOHUYMBOCTH K AaHTHOMOTHKAM M CIIOCOOLI 00OPLOLI
C HEW.

JleMOHCTpaIMK

IToptpetsnl: C. C. YerBepukos, J. Maiip.

Tabmuuel u  cxembl: «MyTallMOHHAas W3MEHUYHUBOCTBY, «llomyisiuoHHas
CTpYKTYpa Buma», «Cxema TIpogBIECHHA 3aKoHA Xapan—DBaiinoOepray,
«/IBIDKVIIIME CHUJIBI  DBOJIOLMHY, «OJKOJOTMYECKAd W3OJLIIUSA  HOIMYIISIIHHA

ceBaHCcKoU dopenny, «l'eorpaduueckas H30JISALUS JIMCTBEHHHMIIBI CHOUPCKON
M _JINCTBEHHHUIILI AAaYPCKOy, «I1onyasIMOHHbIE BOJIHBI YUCIEHHOCTH XHUITHUKOB
U _KepTB», «Cxema JEeWCTBHSA €CTECTBEHHOTO 0TOOopay, «PopMbI O0OphOBI 3a
CYIIlECTBOBaHMEY, «HAYCTpHATBLHLIA MedaHu3M», <«JKHBbIE HCKOIAEMEIEY,
«IToKpOBHUTENLCTBEHHAS OKpAacKa KMBOTHBIXY, «lIpegympexmaronias OKpacka
JKMBOTHBIXY, «DPu3znoIOrNYECKIUE aJanTalmny, «[Ipucnoco0IEHHOCTE
OpraHM3MOB M €€ OTHOCHTENLHOCTEY, «Kpurepnu Buaa», «BHAbI-TBOMHHUKHY,
«CTtpykTypa BHIA B IIPUPOJIEY, «Croco0bl BHI000pa30BaHUI»,
«"eorpadnueckoe BHI000pa3oBaHue TPEX BUJIOB JIAHALIIICHY, «DKOJOTHYECKOE
BHI000pa30BaHME BHUAOB CHHHIDY, «[lomuimonasl pacreHuiy, «KamycTHo-
pEIECYHBIN THOPUIY.

O6opynoBanue: repdapuy pacTEHM; KOJUIEKIIMHA HACEKOMBIX; Yydella ITHI U




3BEpeil ¢ IpUMEpaMM Pa3IMYHBIX HPUCIOCOOJCHMI; Yydyeaa NTUIl U 3BEpei
pa3HBIX BWJIOB; TepOapuy pacTeHHMM OJWM3KHX BHJIOB, 0OpPa30BaBIIMXCS
Pa3IMYHBIMHU CIIOCO0AMU.

JlabopaTopHble H MPAKTHYECKHE PAOOTHI

1. JabopaTtopHaspaboTa «BbBIEHHE H3MEHYMBOCTH Y 0COO€EH
OJHOTO BHA».

2. JJabopaTopHaspaborta «lIpucnocoOJeHHsT OpPraHu3MOB M HUX
OTHOCHUTEJIbHAS 1IEICCO00Pa3ZHOCTDY.

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

MeToabl H3YUYEHHST MAKPO3BOIIOINH. I1aIeOHTOIOIrMYECKUE METO I M3YUECHUS
sposronnu. Ilepexomubie GOpMBI M (DIIIOT€HETHUECKHIE PSLIBI OPraHU3MOB.

buoreorpadguyeckue MeToAbl M3y4ueHMs HBoJoLMHU. CpaBHeHHE (DIOPEI
U _(ayHpl MaTEPUKOB M OCTPOBOB. buoreorpaduueckue o6aactu 3emnu. Buabl-
SHIEMHUKHU M PETUKTEL.

OMOpPHOJIOTHYECKUE U CPABHUTEILHO-MOP(OJIOrHUYECKUE METOALI HM3YUEHUS
SBOJIONMHU. |'eHeTHYeCcKrMe MEXaHU3Mbl SBOJIOIMU OHTOI€HE3a W IOSBICHMS
DBOJIOIMOHHLIX  HOBIIECTB. | OMOJIOTMYHBIE M aHAJOTMYHBIE  OpraHbL.
PynuMeHTapHble  OpraHbl M aTaBU3MBL  MOJIEKYISIpHO-T€HETUUECKHE,
OMOXMMHYECKME M MaTeMaTHYECKHME  METOALl  M3YYEHHS  DBOIIOIIMH.
I'omonoruynbsle redbl. CoBpeMEHHBIE METOIbI NOCTPOEHMS (DHIOT€HETHYECKHUX
IEPEBHEB.

XpOMOCOMHBIE MYTALIMU M DBOJIIOLMS TEHOMOB.

OO0mme 3aKOHOMEPHOCTU (NpaBUJIa) DBONIONMH. [Ipunyun cmenvl yuxyuil.
HeoOpatuMocTs 3BomonMK. AnantuBHag paguanusg. HepaBHOMEPHOCTh TEMIIOB
SBOIIOIHH.

JleMOHCTpaIUH

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

Tabnuupl ¥ cxeMbl: «DPUIIOTeHETHYECKUI PSII JIOMIAANY, «APXEO-IITEPUKCY,
«3Bepo3yOble  samepbly,  «Crerounedans»,  «Punmobwurery,  «CeMeHHBIE
anopoOTHUKNY, «buoreorpaduueckne 30HBI 3eMiny, «JIpeiid KOHTHHEHTOBY,
«PenukTel», «HayanbHblE CTaguy SMOPHOHAILHOIO PAa3BUTHS  II03BOHOYHBIX




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

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

Tema 2. Bo3uukHo

BCHHUEC H PA3BUTHUC )KU3HH HA 3emJie

Bo3HukHOBeHUe U pa3BUTHE KU3HH Ha 3emJie

JloHay4dHBIE TIPECTAaBJICHUs O 3apOXkAECHUU XKuU3HU. HaydHble
THIIOTE3hl BO3HMKHOBEHUS JKM3HM Ha 3emiie: a0HoreHes W
naHcrnepMusa. XUMHYecKas 3BOJOLUSA. AOHOIeHHBIH CHHTE3
OpPraHUYECKUX BELIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
IIOATBEPXKICHUE XUMHMUYECKON »HBoionyu. HauanbHble dTansl
6uonornveckoii sBomonun. [ unoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE NPOTOKIETKU. IlepBbie
KJIETKHU U UX 3BotoLusA. POpMUPOBAHME OCHOBHBIX I'PYII 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.

Kaiino3olickas apa 1 €€ nepuosl: NaJIeOr€HOBBIM, HEOTEHOBBI,
AHTPOIIOT€HOBBI.

XapakTepucTUKa KiIuMMara H TEOJOTMYECKUX IIPOLIECCOB.
OCHOBHBIE 3Tambl YBOJIOLUN PACTUTEIBHOTO U JKUBOTHOTO MUpa.
Apomopdo3sl y pacTeHUH M KHUBOTHBIX. [losBneHue, pacuser u
BBIMUpaHUE TPYI )KUBBIX OPTaHU3MOB.

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

OBonronusl 4enoBeka. AHTpONOJIOrMs Kak Hayka. Pa3Butue
IIPEICTaBICHUNM O MPOUCXOKIECHUH YeJI0BeKa. MeToIbl U3y4eHHs
anTponioreHe3a. CXOACTBa M pa3ivyus YEJOBEKAa U YKMBOTHBIX.

IIpoucXoKIeHHe M Pa3BUTHE JKM3HU HA JeMJie

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

OCHOBHBIE JTaIbI HEOPTaHNISCKOU SBOJIIOIHH. IInaneTapHas
(reo-moruueckas) DBOIMIOLMS. XHUMHUYECKAs DBOMIOIMA. AOUOIEHHBIA CHHTE3
opraumyeckux Bemiects n3 Heopraumdyeckux. Ompir C. Mumtepa u I'. Opn.
OOpasoBaHre  IMOJUMEPOB M3 MOHoOMepoB.  KoanepsarHasg  T'MIOTE3a
A. WM. Onapuna, runoresa nepBuuHoro Oynpona JIk. XojaeiiHa, reHeTHdecKas
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. OTHOCHTENLHAS WM a0COJIOTHAS T'eOXPOHOJIOTHSL.
I"'eoxpoHonoruyeckas 1mKaiaa: 30HbL, Spbl, IEPUOJILI, DITOXH.

HauanpHble sTamnsl opranndeckoi sBoaronin. [losgBiieHre M 9BOTIOIMIS IIEPBBIX
KIETOK. OBOJIOINS  MeTaboian3Ma. BO3HMKHOBEHHE MEPBBIX  3KOCHCTEM.
CoBpeMeHHbIle  MHUKpOOHbIE OMOIUIEHKM KAaK aHaJIOr IEPBBIX Ha 3emiie
coo06i1recTB. CTpoMaToauTEl. IIpoKapruoThL M DYKaPHOTEL.

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

OCHOBHBIE 3Tallbl 3BOIIONMK BBICIIMX pacTeHuil. OcHOBHBIE apoMOp( O35l
pacteHni. Brixon pacTteHmii Ha cymy. IlosSBIICHHE CHOPOBBIX PACTCHHH U
3aBoeBanve MMH cymn. CemeHHble pacTeHHs. IIpoucXokKIeHUE IIBETKOBBIX




CucremaTiueckoe MmojaoKeHne YeloBeKa.

JBuxymue cuisl (hakTopsl) anTpornorenesa. HacnencrseHHas
W3MEHUYUBOCTh W €CTECTBEHHBIM 0TOOp. OOmIecTBeHHBI 00pa3
KU3HU, U3TOTOBJIEHUE OPYIUil Tpyia, MBIIIIEHUE, PEYb.

OcHOBHBIE ~ CTagud M  BETBH  OBOJIOLUHM  YEJIOBEKa:
aBCTpAJIONUTEKU, YenmoBek yMmenbid, YenoBek MNpAMOXOIAIINM,
UYenoek HeanuepranbCkuii, YenoBexk pasymubii. Haxoaxu
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 ~ CYIIECTBOBAaHWs. EJMHCTBO  UeNOBEYECKHUX  pac.
Kputnka pacuszma.

Jdemoncrpanum:

Ilopmpemuwr. ®@. Penan, JI. Ilactep, A. 1. Onapun, C. Munep,
I'. FOpu, Y. /lapBuH.

Tabnuysr u cxemvl: «Bo3HukHOBeHHE COJIHEUHON CHUCTEMBI»,
«Pa3BuTue opranmueckoro wmupay», «PacTHTenbHas ~KIETKay,
«KuBoTHas KJIETKA, «IIpokapuornueckas KJIETKa»,
«CoBpeMeHHasi cHUcTeMa OpraHudeckoro Mupa», «CpaBHEeHUE
AHATOMHYECKMX YepT CTPOCHUS YeJIOBEKa M YEeIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJIEOHTOJIOTUYECKUX HAXOIO0K
MPEIKOB COBPEMEHHOTO ueloBeKa», «/[peBHeilmue mroan»,
«JlpeBuue moan», «IlepBbie coBpeMeHHbIE MO, «HenoBeueckue
pacbi».

Obopyodosanue: mynsixu «l[IpoucxoxaeHne yenoBeka» (OIOCTHI
aBCTpAJIONINTEKa, MUTEKAHTPOIA, HeaHIePTaJblla, KPOMaHBOHIIA),
CIICTIKM WM W300paXCHHs KAMEHHBIX OpYyIUil IMepBOOBITHOTO
YeJioBeka (KaMHH-YOIITEPhI, pyOria, CKpebiia); TeOXpOHOIOTHIECKast
Tabymia; KowieKus «DopMbl COXPaHHOCTH UCKOMAEMbIX KMBOTHBIX

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

JKMBOTHBIX. Bennckas dhayna. KeMOpuiickuil B3pbIB — IIOSIBIECHHE COBPEMEHHBIX
TUIOB. IlepBhle XOpIOBEIC KMBOTHEIC. JKM3HEL B BOJIE. DBOIIOIHS IT03BOHOYHBIX.
[Ipoucxoxaeure amMuoOuii ¥ pentumianii. IIpoHCcX0KIEHHE MIIEKOIMTAIOIINX
u orun.  Ipunnmn  kaodesoro apomopdosa.  OcBoeHne 0ecno3BOHOYHBIMU
1 I03BOHOYHBIMU JKUBOTHBIMHU CYIIIH.

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

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

CoBpeMeHHasg CHCTEMA OpraHM4yeckoro wmwupa. lIpuHummnsl KiaccuHUKaIUU
opragn3MoB. OCHOBHBIE CHCTEMAaTHYECKHE I'PYIIITBI OPraHU3MOB.

JleMOHCTpauHU

Iloprpernl: ®@. Pemu, JI. Crnamrannanm, 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 KU3HIY, «Cxema onbita C. Mujiepa,
I". FOpuy, «DTansl HEOpraHUYEeCKOH 3BOIIOINN Y, «I €0XpOHOJOrHYECKas IIKaIa,
«HavyayipHEIE 3Talbl OPraHMYECKO 3BOJIIONNKY, «CxeMa 00pa3oBaHus dYKapUOT
nyréM cuMmouorenesay, «CucreMa KMBOW HpUPOABIY, «CTpoeHHE BHpPYCaY,
«ApoMopdo3bl _pacTeHUi», «PHHHOGUTE), «OIHOKICTOYHBIE BOJIOPOCIIHY,
«MHOTOKJIETOUYHEIE BOJOpocany, «Mxuy, «llanmoporHukny, «l ooceMeHHBIE
pacteHus»y, «Opranbl LBETKOBBIX pacTeHHi», «Cxema pas-BUTHS KHBOTHOTO
MHpay, «ApoMopdo3bl KHUBOTHBEIX», «IIpocreiiuney, «KHIIEUYHOMOIOCTHEIEY,
«IImockue JepBUY, «UneHnCTOHOTHEY, «PEI0OBIY, «3eMHOBOJTHBIEY,
«I[Ipecmpikaronmuecsy,  «lITurply, «Miuaekonurawmmey, «Pa3BUTHE KH3HH
B apXCMCKOM 3pey, «Pa3sBUTHE JXKHU3HH B IPOTEPO30OMCKOM 3pey, «Pa3sBuTHE XKU3HA
B NAJICO30MCKOM dpey, «Pa3BUTHE KM3HU B ME3030MCKOM dpey, «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 KaltHO30MCKOH spen, «CoBpeMeHHAasl CHCTEMa OPraHUuIeCKOTO MUPay.

OO6opynoBanue: repOapvi  pacTEHMH pasJWYHBIX  OTACIOB; KOJUIEKIUU
HACEKOMBIX; BJa)KHBIC  IIpENapaTrhl  SKUBOTHBIX, PAaKOBHUHBLI  MOJIJIFOCKOB;
KOJUIEKIIMY _HMIVIOKO)KMX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, 4YydYeJa IITHI]
M 3Bepei; KOJUICKIIMH OKAMCHEJIOCTCH, ITOJS3HEIX HMCKOIMACMBIX; MYIISIKU
OpPraHMYECKUX OCTATKOB OPraHM3MOB.

JladopaTopHbIE M MPAKTHYECKHE PAOOTHI

l.Bupryanrunas nabopaTtopHasa paboTa «MoaelaupoBaHUE
onbITOB Muiepa—IOpy MO0 HM3YYEeHHIO aOMOT€HHOIO0 CHHTE3a OPraHMYECKHX
COE€IMHEHUI B IIEPBUYHON aTMocdepey.

2JJabopaTtopHas paboTa «l/3ydeHne U OmMCaHUE HCKOMAEMBIX
OCTAaTKOB APEBHHUX OPraHH3MOBY.

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

4 11lpakTrnueckas paboTa «/3ydeHMEe OCOOCHHOCTEH CTPOCHUS
MMO3BOHOYHBIX KUBOTHBIX.
IIpoucXoKIeHHE YeJ0BeKa — aHTPONOreHes

Pasenpl ¥ 330241 aHTPONOJOTMH. MeTo bl aHTPOIOJIOTHH.

CraHoBlIICHHE TIPEACTABICHUM O IIPOMCXOKJIECHUHM YeI0oBeKa. PeJIMIMO3HBIE
B0o33peHKs. COBpeMEHHBIE HAYUHEIC TCOPHH.

CXO0JICTBO YeJIOBEKA C JKMBOTHBIMH. CHCTEMaTHUYSCKOE ITOJIOKECHHE YEITOBEKA.
CBUCTEIIECTBA  CXOJCTBA  YEJIOBEKA C  JKHBOTHBEIMH:  CPaBHUTEIBHO-
MOpPQOIOTHYECKHE, OMOPHOTOTHYECKHE, (bU3H0I0r0-OMOXUMHUYECKHE,
noBenenueckue.  Ornuuus  4eloBEKa  OT  KMBOTHBIX.  [IpsAMOXOXKIeHUE
M KOMILJIEKC CBSA3aHHBIX ¢ HMM IIPM3HAKOB. Pa3BUTHE T'OJIOBHOTO MO3ra M BTOPOM
CUTHAJILHON CHUCTEMEL.

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

OCHOBHBIC CTQJIMM _aHTPONOreHe3a. PaHHUE 4YeIOBEKOOOpa3HbIE 00E3bSIHbI
(IpOKOHCYIILI) M paHHUE MOHTHUIBI — OOIIKE IPEIKH YET0BEKOOOPA3HBIX 00€3bsH
A_IOACH. ABCTPAJOIMTEKH — JIBYHOTME MNpPEIKH Jrojei. YeaoBeK yMEabIH,
IIEPBBIC M3TOTOBJICHUS OpYIHMHU Tpyaa. YeaoBeK IMpsIMOXOASIIMI M IIEPBBIA BBIXOT
moneit 3a mpenensl Adpuku. YenoBek reienb0eprckuit — oOmuid mperok




HEaHICPTAILCKOTO YCIOBCKA M YeJ0BEKa pa3yMHOro. YenoBek HeaHACPTAIbCKHIA
KaK BHMJ JIOACH XOJIOJHOTO KianMara. YenoBek pa3yMHBIM COBPEMEHHOI'O THIIA,
IEHHUCOBCKUN YEJIOBEK, OCBOECHHE KOHTHMHEHTOB 3a mpemeilaMu A QpHKH.
[laneoreneTnka M NaJIcOT€HOMHUKA.

DBOJIOLKS  COBPEMEHHOI'O 4ejioBeKa. ECTecTBEHHEINH O0TOOp B HONYIISIUAX
yeJoBeka. MyTalMOHHBIA IIpoliece U noaumopdusM. ITonyasiuoHHEIE BOJHEI,
npeid regos, Murpanus U «3b(OEKT OCHOBATEII» B IMOMYIALUIX COBPEMEHHOIO
YyeJI0BEKA.

Yemoseuecknue packl. Ilomstme o pace. bonbpmme packl: €BpOICOHIHAS
(eBpasuiickas), aBCTpaJo-HErpouaHas  (9KBaTOpHAJbHAsA),  MOHIOJIOMIHAS
(asmaTcko-aMepuKaHcKkas). BpeMs M IyTH paccelIcHHs YeJIOBEKa I10 INIAHETE.
EnuHcTBO  denmoBedeckmx pac. HaydHasg HECOCTOATEIBHOCTh  pacH3Ma.
[IpucrocoOJCHHOCTh YeJOBEKa K Pa3sHBIM _YCIOBHMSAM OKPYKAIONMICH Cpeibl.
Baugnue reorpaduuyeckod  cpenbl M apeiida  TreHoB  Ha  MOPGOJIOTHIO
1 (PU3UOJOTHIO YEIOBEKA.

MexauCHUIIMHAPHEIE METOJIBI B (bu3nyecKkoi (6MOTOrHYECKOI)
AHTPONOJIOTHH.  OBOJIOIMOHHAS  AHTPOIOJOTHS W MAJICOaHTPOIIOJIOTHS
YyeJIOBEUECKUX IMONYJISAIHWNA. bruoconuanbHple MCCIeJOBAHNS TPUPOILI YEJIOBEKA.
HccnenoBanye KOBOIOMUY OMOJOrHYECKOI0 M COIMAILHOIO B YEJIOBEKE.

JleMOHCTpaIIuu

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

Tabmuiel ¥ cXeMbl: «MeTOabl aHTPOIOJOTHNY, «['0JJOBHOM MO3I YEIOBEKAY,
«YenoBekooOpa3Hble 00€3bIHb), «CKENET YeNOoBEKa M CKEJET IIMMIAH3EY,
«PyIuMeHTEI U aTaBU3MBbDY, «JIBIKyIIIHE CUJIBI AHTPOIIOTe€HE3aY,
«OBOJIIOIIMOHHOE APEBO YEIOBEKA», «ABCTpANONHUTEKY, «YeJIOBEK YMEJBIHY,
«YenmoBeK  MpsAMOXOISIINM», «JIeHHCOBCKMM yenioBek» «HeaHaepTaablbly,
«KpomanbpoHIEI», «IIpeakn demoBekay, «ITalbl 3BOJIOIUHA YeJoBeKay, «Packl
YEJIOBEKA.

O6opynoBaHue: MYISDKM  OKAMEHEJOCTEH, IPEIMETOB  MaTEpUAILHON
KYJILTYPBl  MPEAKOB  4eJIOBeKa; penpoaykuuu  (pororpadmu)  KapTHH
¢ _MHQOIOTMYECKUMH M OMOJEHCKUMHU CIOKETAMM IIPOMCXOKIEHUS YEITOBEKA;
doTorpaduy HaXOJOK KMCKONAEMBIX OCTATKOB YEJOBEKA; CKEJIET 4YEJIOBEKA;
MOJICIb Yepena Yea0BeKa M yepena IMIMMIIaH3e; MOJIEIb KUCTH YEI0BEKA M KUCTH




LIMMITIaH3€; MOJIEJIU TOpCca IPEJKOB YEIOBEKa.
JlabopaTopHble M IPAKTHYECKHE PAOOTHI
1. JabopaTtopHasgapabotra «/3ydeHue
CKEJIeTa Y€JIOBEKA, CBA3AHHBIX C IPSIMOXO0KICHUCM).
2. IlpakTuueckaspabora «/M3yueHre SKOJOTMYECKHX aganTalldid
YEIIOBEKAY.

0co0eHHOCTEH CTpOCHUA

Tema 3. Opranu3Msbl U OKpYyKawuias cpena

Opranu3Mbl H OKpY:KaloIIasi cpeaa

DKojorusi Kak Hayka. 3ajadd M paszieibl SKOJOrMHU. MeToibl
9KOJIOTMUECKUX MCCIIEI0BaHUN. DKOJIOIMYECKOE MHUPOBO33PEHUE
COBPEMEHHOI0 YEJIOBEKA.

Cpenpl oOMTaHUSI OPraHU3MOB: BOJHAsI, HA3€MHO-BO3IYIIHAS,
IIOYBEHHAs, BHYyTPUOPIaHU3MEHHASL.

Oxonorudeckue (axropel. Kiaccudukanus 3KOIOTHIECKUX
¢dakTopoB: albuoTuyeckue, OMOTMYECKHME M AaHTPOIOTCHHBIE.
JleiicTBHE PKOIOTMUECKUX (PaKTOPOB HA OPTaHU3MBI.

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

buotnueckue Qaxtopsl. Buasl OMOTHUECKUX B3aUMOAECHCTBUIA:
KOHKYpPEHILIUs, XUIIHUYECTBO, CUMOMO3 U ero  (Gopmsl.
[TapasuTu3M,  koomepauus,  MYyTyajJu3M,  KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCATU3M, HEUTpPaIHU3M.
3HaueHNEe OMOTHYECKUX B3aMMOJICUCTBHUM IS CYIIECTBOBAHMS
OpPTraHU3MOB B ITPUPOTHBIX COOOIIECTBAX.

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

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

Ilopmpempsr: A. T'ym6onbar, K. @. Pynwe, 3. I'ekkens.
Tabauyvr u cxemsi: xapta «lIpupomnbie 30HbI 3eMan», «Cpebl

IK0JIOTHT — HaYKa 0 B3aHMOOTHOIICHUAX
M HAJOPraHM3MEHHbIX CHCTEM C OKPY:KaIoIe cpenoi

3apokaeHue M pa3BUTHE dKoaoruu B Tpyaax A. I'yvmOoapara, K. @. Pyibe,
H. A. CeBepuioBa, O. I'ekkens, A. Teucim, B. H. Cykauépa. Pa3gennl u 3ajauu
9K0JI0THH. CBI3b DKOJOTUHU C APYTUMHU HaYKaMHU.

Mertoanl skonorun. IloseBble HaOMOAeHHUsI. DKCOEPUMEHTHI B DKOJIOTHM:
OPUPOJHBIE M J1abopaTopHble. MoJaeaupoBaHHE B OKOJOTMH. MOHHMTOPHUHT
OKpYKarolIel cpeabl: JIOKAILHBINA, PETHOHAJILHBIA U II100aJILHBIN.

3HaYeHME  DKOJIOTMYSCKMX  3HAHMWA  JUIL  YeJIOBEKA.  DKOJIOTMYECKOE
MMPOBO33PEHHE KAK OCHOBA CBI3€H YeJIOBEUYSCTBA ¢ IPHUPOJIoH. PopMHUpOBaHHE
SKOJIOTMYECKON KYIBTYPhI ¥ SKOJOTHYSCKOM IPaMOTHOCTH HACEJICHHSI.

JleMOHCTpaIMK

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

Tabnuupl 1 cxeMbl: «Pa3nensl dKoaoruny, «MeToabl dKoJorumy, «Cxema
MOHHUTOPHHTA OKPYKAIOIIEH Cpeanly.

JlabopaTopHbIe M MIPAKTHYECKHE PAOOTHI
JJabopaTtopHasg paboTa «M3yueHue METOIOB DKOJOTHUECKHX
HCCIICIOBAHMI.

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

OpraHm3mMoB

JKOJIOTMYECKUX  (DaKTOPOB: a0HOTUYECKUE, OUOTHYECKHUE, AHTPOIOrEHHBIE.
OO01e 3aKOHOMEDPHOCTH JeHCTBUS  AKoJiormyeckuX dakropos. [Ipasuio
muanmyma (K. Hlopenrens, 1O. JInbOux). TomepaHTHOCTH. DBPHOMOHTHEIE

41 CTCHOGI/IOHTHBIG OpPIraHu3MBbI.
AoOunotnueckue ¢GakTOpPEL.

CBer kak »skosgormdeckuii daxrop. JelicrBue




oOutaHus opranuzmoB», «®Doronepuoausmy, «llomynsumny,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTHU MOMYJSINU HHDY30pUHn-
Typenbkny, «[IuieBbie memnmy.

JlaGopaTopHble U IPaKTHYeCKUE PA0OTHI:

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

Jlabopamopnasa paboma Ne 4. «BnusHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYCay.

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

pPa3HBIX YYACTKOB COJIHEYHOI'O CIIEKTPa Ha OPraHM3MBbl. JKOJOTMYECKHUE T'PYHIIBI
pACTCHUM M KMBOTHBIX IO OTHONICHUIO K cBeTy. CHTHalbHasg pPOJIb CBETA.
DOoTONIEPUOIN3M.

Temneparypa Kak dSKoJOrMYecKui daktop. JIeHcTBHE TeMIepaTrypbl Ha
oprausMbl. TToHKMIOTEPMHBIE M TOMOHMOTEPMHBIE OPraHHM3MEL. JBPUTECPMHBIE
I CTCHOTEPMHBIE OPTaHU3MEL.

Bnaxknocts  Kak  3komorumueckud  (akrop. IlpumcrocoOnenus pacTeHui
K IIOJIepKaHUI0 BoaHOro Oananca. Kimaccudukamusa pacTEHHM O OTHOIIECHMIO
K Boje. IIpucnoco0iieHust JKUBOTHBIX K MU3MEHEHUIO BOJHOIO PEKHUMA.

Cpenpl  00MTAaHHSA OPraHM3MOB: BOAHAsS, HA3eMHO-BO3AVIIHASA, MHOYBEHHAs,
rIyOMHHASL  IOJANOYBEHHASA, BHYTpHOpPraHW3MeHHasl. PU3HMKO-XUMHYECKHE
OCOOEHHOCTH _Ccpel 0o0MTaHHd oOpra"Hu3MmoB. IIpucnocoOiieHus opraHu3MOB
K JKM3HH B Pa3HbIX Cpelax.

buonornyeckue puTMbl.  BHemnue W BHYTpeHHHE PUTMBL  CyTOYHEIC
M TOJMYHBIE pPUTMBL. 1IpHCII0CO0IEHHOCTh OPraHu3MOB K CE30HHBIM H3MEHEHUSIM
YCIOBHUM KU3HMU.

JKusuennsie dhopmbl opradu3Mos. Tlonstue o sxusHenHoi dopme. JKnzneHnoie
(OpMBI pAaCTEHHI: NEPEBbs, KYCTAPDHHMKH, KYCTAPHUYKH, MHOI'OJIETHHUE TPAaBBL,
onHosieTHHE TpaBbl. JKuzHennnle hOPMBI JKUBOTHBIX: THAPOOUOHTEL, TEOOMOHTEL,
a3po0OroHTBEI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

bruornueckue daxropsl. Buabl OMOTHYECKUX B3aMMOJIEHCTBUI: KOHKYPEHIIHSL,
XUIIHUYECTBO, CUMONO03 M _ero ¢opMbl. IlapasuTusM, Koomepauus, MyTYaAJIHU3M,
KOMMEHCAIIN3M (KBapTHUPAHTCTBO, HaxJeOHUYECTBO). Herpodunyeckne
B3aMMOJEHCTBUA _ (TOHMYECKHE, (dopuueckue, dadpuueckue). 3HaUeHHUE
OMOTHYECKUX B3aMMOJIEHCTBUI /I CYIIECTBOBAHHS OPraHU3MOB B Cpele
oburanus. IIpUHITNI KOHKYPEHTHOIO NCKJIIOYEHHUSL.

JleMOHCTpaIUH

Tabaunbl M cXeMbL:  «ODKOJOrMYecKHe  (QakTopbl», «CBETOBOH  CIEKTPY,
«IKOJIOTHYECKHE TPYIIIILI JKHBOTHBIX ITI0 OTHOIIIEHHUIO K CBETYY, «TennoKpOBHBIE
JKHBOTHBIEY, «XOJOAHOKPOBHLIE KMBOTHBIEY, «DPHU3MOIOTHUECKHE aHalTalluU
JKMBOTHBIX», «Cpenbl 0O0HMTAaHHS OpPraHU3MOBY», «BHOJIOrMYECKHE DPHUTMBLY,
«KusHenHnple  GOpMBI _ pacTeHMily, «JKu3HEeHHEIC  (OPMBI  KMBOTHBIX,
«IKOCHCTEMA IIUPOKOIMCTBEHHOIO Jiecay, «IKOCHCTEMA XBOMHOIO Jecay,




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

O6opynoBanue: repbapuu  pacTEHMH M )KHBOTHBIX,  IIPUCIIOCOOIEHHBIX
K _BIMSHHIO DPa3IMYHBIX DKOJOIMYECKHMX (haKTOpPOB; IrepOapuy CBETOJIOOUBEIX,
TEHENIOOUBBIX U TEHCBBIHOCIUBBIX PACTCHMM; CBETOIIOOMBEIC, TCHEIIOOMBEIC
M TEHEBBLIHOCJAMBBLIE KOMHATHBIE  pacTeHus; repOapyd M KOJUIEKLMHU
TEMIOIIOOUBBIX, 3MMOCTOMKHMX, MOPO30YCTOMYMBEIX PACTEHMII; Yydella IITHII
HA_3Bepei; repOapuu pacTEHWH, OTHOCIIIMXCA K THIpo@HUTaM, KcepoduTam,
Me30UTaM; KOMHATHBIE PACTEHMs] MAaHHBIX TPVIIL, KOIEKIHUHA KUBOTHBIX,
OOMTAIOIIMX B PAa3HBIX Cpeaax; repOapuy M KOJUIEKIIMHA PACTEHUN M YKMBOTHBIX,
001aJafOIINX YepTaMHU IIPUCIIOCOOICHHOCTH K CE-30HHLIM M3MCHCHUSIM YCIOBHIA
JKM3HH; repOapuu M KOJUIEKIIMU PACTEHMI M JKMBOTHBIX Pa3JUYHBIX JKM3HEHHBIX
(hOopM; KOJIEKIMM JKMBOTHBIX, VYACTBYIOIIMX B PAa3IMYHBLIX OMOTHYECKHX
B3aHMOJIENCTBHIX.

JladopaTopHbIe M MPAKTHYECKHE PA0OTHI

1. labopaTtopHasspaboTa «BbIIBICHHE NPUCIOCOOICHUI OpraHUu3MOB
K BIUSHHAIO CBETAY.

2. JJabopaTtopHasgspaboTa «BuIsgBIeHHE NPUCIOCOOIEHUI OpPraHM3MOB
K BIMSHHAIO TEMIIEPATYPLIY.
3. JJabopaTtopHasd paboTa «AHATOMUYCCKHE OCOOCHHOCTH PACTCHUM
M3 Pa3HbBIX MECT OOUTAHHUS.
9K0J10rMsl BUJIOB ¥ IONYJISILHUI

DKOJIOTHUECKHE XapaKTEPUCTUKHU monyiagiuy. ITomyadmusg KaKk OHoaoruyeckas
cucteMa. Posib HEOJTHOPOIHOCTH Cpeabl, PU3NUSCKUX 0aphepoB M 0COOCHHOCTEM
OMOJIOIUM BHAOB B (hOPMHPOBAHMHU IPOCTPAHCTBEHHON CTPYKTYPHI IOMYISIIHHA.
OCHOBHBIE TIOKA3aTENW IMOMYISAIMHA: YUCACHHOCTh, IIJIOTHOCTh, BO3pacTHAas
M_II0JIOBAsL CTPYKTYPA, POKIAEMOCTb, IMPHUPOCT, TEMII POCTA, CMEPTHOCTD,
MUT DAL

DKojoruueckas CTpykTypa nonyiasnuu. OIleHKa YMCICHHOCTU MHONYJISIUU.
JlnHamMuKa DOOYISIUUA U €€ Peryasnus. bBHOTHYECKMI MOTEHIIMA ITOMYJISIINHN.
MonenupoBande  OUHAMUKKA _ nonyianuu.  KpuBLIE  pocTa  YMCISHHOCTH
nonyiasiuy. KpuBble BEDKHMBaHMS. Peryisnus 4UCICHHOCTH MONVIISIIHAN: POJIb
(akTOpOB, 3aBUCSIINX M HE 3a-BHCAIIMX OT INIOTHOCTH. DKOJOTHYECKHE




crparerun BuaoB (r- u K-crparerun).

Ilonarue 00 skodoruyeckoil Hume Buga. MecrtooOutanue. MHoOroMmepHas
MoJienb dkonorudeckod Hummm Jk. M. XarumncoHa. Pa3zMepnl SKOJIOTHYECKOM
Hum. IToTeHnuanpHas ¥ peaJln30BaHHAS HUIIHN.

Bun kak cucrema monoyiasuui. Apeannpl BUAOB. BUObI M MX JKHU3HEHHBIE
CTpaTEeruu. JKOJOTrNYECKIE SKBUBAIICHTHI.

3aKOHOMEPHOCTU NOBEJACHUS WM MHUIpAlMi  KMBOTHBIX. bHonoruueckue
MHBA3HMH 9Y)KEPOJHBLIX BHJIOB.

JleMOHCTpaIIMU

Iloptper: [Ix. M. XaTuynHCOH.

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

opraamsMamMmny, «Mojenb skosoruueckoi Humu Jix. M. XaTduHCOHaY).
O06opynoBanue: repOapuu pacCTEHUN; KOJUIEKIINH JKUBOTHBIX.
JlabopaTopHbIe€ M MPAKTHYECKHE PAOOTHI

JJabopaTtopHaspaboTa «lIpucnocoOiaecHHS CEMIH paCTCHUI

K PacceJICHUIOY.

Tema 4. Coo0111ecTBa U IKOJIOTHYECKHE CHCTEMbI

Coo01recTBa M DKOJOTNYECKHUEe CUCTEMBI

CoobmectBo  opranusmMoB —  OuoneHo3.  CTpyKTypbl
OuoleHo3a:  BHJOBas,  INPOCTPAHCTBEHHAas,  Tpoduyeckas
(nuiesas). Buapl-nomuHanTsl. CBA31 B OMOLIEHO3E.

Okonoruyeckue  cuctembl  (9kocuctemsl). [loHsTne 00

KOocUCTeMe M OuoreoreHo3e. DYHKIHOHAIbHBIE KOMIIOHEHTHI
9KOCUCTEMBI: IIPOJYLIEHTHI, KOHCYMEHTHI, PEAYLIEHTHI.
KpyroBopor BemecTB M TMOTOK SHEPTUM B  HKOCHCTEME.
Tpoduueckue (nuieBsie) ypoBHU 3KocucTeMbl. [IuieBbie nenu u
cetd. OCHOBHBIE ITOKA3aTENIN SKOCUCTEMBI: OroMacca, MPOAYKLHUS.
DKOJI0rH4ecKue IMUpaMUIBIL: MIPOIYKIIUH, YHCJIEHHOCTH,
onomaccel. CBOMCTBA DKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIINS,
passurue. Cykneccus.

JK0JI0THSI CO00IIECTB. JKOJOIHYeCKHE CHCTEMBI

Coo0miecTBa OpraHu3mMoB. bBHOIIEHO3 M €ro CTPYKTYypa.
OpraHnu3MaMu B OHOIIEHO3E.

OkocucremMa Kak OTkpbiTag cucrema (A. JIx. Tencan). PYHKIIMOHAILHBIE
OJ0KM OpraHM3MOB B DKOCHCTEME: IPOAYIEHTHI, KOHCYMEHTBI, PEAYIIEHTHL
Tpoduueckue ypoBHH. Tpobduueckue Lenu M ceTH. AOHOTHYECKHE OJIOKU
skocucTteM. IlouBbl M HMABL B 3KOcHcTeMax. KpyroBopoT BEIIECTB M IIOTOK
SHEPIUM B DKOCHCTEME.

OCHOBHBIC TOKA3aTEIIM YKOCUCTEMBI. brioMacca u mpoaykius. DKOJIOTHIECKIE
OMPaMHUIBI YKCET, OMOMACCEHI M DHEPIHH.

JHunamurxa sxocucmem. Kamacmpoguueckue nepecmpouku. Drykmyayuu.
HampaBiennsle 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cCyKIleccHU. IlepBUYHBIE
Y BTOPUYHBIE CYKIIECCUH 1 BX NPWYHHEL
AHTpomnoreHdsle BO3AECHCTBHSA Ha cykueccud. KimMakcHOE coOOIIECTBO.

CBs3u  MEXIOy




[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.
CoxpaHeHre OMOJIOTMYECKOTO 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
aneMeHToB  (yryiepoaa, as30Ta). 3O0HAIBHOCTH  Ouocdepsl.
OcHoBHbBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emiin. AHTPOIIOTCHHBIE U3MEHEHUS
B 6nocepe. ['modanpHbIe HIKONIOTHUECKUE TPOOIIEMBI.

CocymiecTBoBaHue MpUPOJbl W uernoBedecTBa. CoxpaHeHHE
O6uopazHoo0pa3usl Kak OCHOBA ycToiuuBocTu Ouocheps. OcHOBa
palMOHAJIBHOIO YIPaBICHUS TNPUPOAHBIMU peEcypcaMu M HX
UCronb30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIBI.

Jdemoncrpanum:

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

Tabnuyvr u cxemvr: «IIumessle nenu», «buoneHo3: coctaB U
cTtpyktypa», «lIpupomnpie cooOmectBay, «llenu mnuTanusY,
«Oxomoruyeckass nupamuga», «buocdhepa u  dyermoBeky,
«DKOCUCTEMA IUPOKOIUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOIO
neca», «buoneHo3 Bogoéma», «ArpoiueHosd», «lIpumepHbie
AHTPOIIOT€HHBIE BO3JCUCTBUS Ha NpUPOAY», «BaxHenmme
WCTOYHUKHU 3arpsi3HEHHS BO3/yXa U TPYHTOBBIX BOMI», «[louBa —
BaXKHEiIas cocrapisiomas ouocdepor», «DakTopsl Aerpajanuu
nouBy», «llapHukoBbiii 3¢ dexT», «DaKTOpbl PaTuOAKTUBHOTO
3arpsisHeHUsT  Omocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenne xu3HH B Omochepe», «O30HOBBIA 3KpaH

bropasHoobpa3ue ¥ MoJHOTa KPYroBOPOTA BEIIECTB — OCHOBA YCTOMYHUBOCTH
COOOIIIECTB.

[IpupoaHBIE DKOCHUCTEMEL. DKOCUCHEMbL _03€D U peK. DKOCUCHEeMbl _MOpell
U OKeanos. IKocucmemvl mMyHOp, 1ecos, Cmenell, Nyc-mbitb.

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

VYpboskocucteMpl. OCHOBHEIC KOMIIOHEHTHI _ypOo3KocucTeM. ['opojackas
dbaopa u dayna. CuHaHTpoIM3alds ropojackoii  daynbl. buonormueckoe
1 X035 CTBEHHOE 3HAYEHHUE arPOIKOCHCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH _(POPMHUPOBAHUS OCHOBHBIX B3aMMOJEHCTBUI OpraHM3MOB
B_dKocucTeMax. Poab  kackaonoco aghgexkma  u  6u006--20uduxamopos
(xouesvlx  6u0os) 6 pyuxuyuonuposanuu  oxocucmem. IlepeHoc dHepruu
M BEIIECTB MEXKIY CMEKHBIMH DKOCUCTEMAMHU. Y CTOMYUBOCTH OPraHU3MOB,
MONYJISAIMA M DKOCHUCTEM B VCIOBMSX €CTECTBEHHBIX M aHTPONOIE€HHBIX

BO3JICHCTBHH.

Pazmuuus

Mexanuzmwi 6030elcmeus 36120}13H€HM12 PA3HbIX munoe HAa
CV50DZCZHU3M€HHOM, OpP2AHUSMEHHOM, nonyjiAaAuuOHHOM u IKOCUCMEMHOM
YPDO6BHAX, OCHOG6bl IKOJ102UHECKO20 HOPMUPOBAHUA

AHMPONo2enHo20 _so3oelicmeus. MeTom0JIOrusl MOHHUTOPUHIA SCTECTBEHHBIX M
aHTPOIOTEHHBIX SKOCHCTEM.

JleMOHCTpaIMK

IHoptper: A. JIx. Tencau.

TabmuIsl )44 CXEMBI: «CTpykTypa OHOIIEH03aY, «DKocucTeMa
IIHPOKOJIMCTBEHHOT'O JIecay, «DKOCHCTEMAa XBOMHOIO Jiecay, «DYHKIIMOHAILHEIC
IPYIIIBL _OPraHU3MOB B 3KOCHUCTEMEY, «KpyroBopoT BEIIECTB B DKOCHCTEMEY,
«llenu nwuranus  (macTOMINHASA, ASTPUTHAA)», «IKOJOTMYECKas IHPAMHUIA
YHCceNly, «IDKOJIOTMYecKas MUpaMuaa OHMOMACCHIY, «DKOJIOTMYEcKas IHUpPaMUIA
SHeprumy», «O0pa3oBanue 0010Tay, «llepBruHasg cykieccus», «BoccTaHOBICHHE
Jleca TIoclIe TosKapay, «ODKOCHCTEMa o3epay, «ArpoueHosdy, «Kpyrosopor
BEIISCTB U IMOTOK DHEPIHMH B arponeHosey, «IIpuMepsl ypO0o-3KOCUCTEMY.

O6opynoBanue: repbapuu pacTEHHI; KOJUIEKIIMH HACEKOMBIX; UyYesa IITHII
W _3BEpEH; repOapuy KYILTYPHBIX W JUKOPACTYIIHMX PACTCHHMM; aKBApDHMYM Kak
MOJEIb 3KOCUCTEMBI.




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,
MPUHAUICKAIME K Pa3HBIM DKOJIOTMYECKUM TPYIIaM OJHOTO
Bunga, Kpacnas kuura P®, uzoOpaxxeHHs OXpaHSEMBbIX BHJIOB
pacTeHUH U KUBOTHBIX.

JladopaTopHbIe H NPAKTHYECKHE PA0OThI
1. IpakTtuueckas pabora «M3yuenne u onrcanre ypOOIKOCUCTEMBDY.

2. JJabopaTtopHasa pabora «M3yuenne  pa3sHooOpasus  MEIKHX
MIOYBCHHBIX WICHHCTOHOIMX B PA3HBIX YKOCHCTEMAX).
3. DOKCKYypcHuA «IKCKYpCHS B TUINIMYHBIA OHOreoneHo3 (B JyoOpasy,

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

XO34KCTBO)».
Buocdepa — riaodanbHas 3kocucrema
buocdepa — obmensanerapHas 00oj04yka 3eMiIM, A€ CYIIECTBYET WU

CYIIIECTBOBAJIA KM3Hb. Pa3BuTHE peACTaBIeHHH 0 Onocdepe B Tpyaax J. 3rocca.
Yuenue B. 1. Bepnaackoro o 0omo-chepe. Obmactu Onochepbl U €€ COCTaB.
JKuBoe Bemectso 6roceps! U ero G YHKIINH.

3aKOHOMEPHOCTH CyliecTBOBaHUA Ouochepnl. OcobeHHOCTH OHocdephl Kak
rJ100aJbHOM  SKOCHUCTEMEL.  JImHaMMYeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BENIECTB M _OMOr€OXMMHMYECKHE IHMKIBI _(YIIE€pOda, a30Ta).
PurMu4HOCTS ABJIEHUH B OHocdepe.

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

CtpykTypa M (OYHKIIHS JKHUBBIX CHCTEM, OLIEHKA MX PECYPCHOIO ITOTEHIHMAJIa
u OnochepHbIX (YHKIIHA.

JleMOHCTpaIIMH

Iloptperni: B. M. Bepuaackuii, O. 31occ.

Tabmuibl ¥ cxeMbl: «[eochepbl 3emany, «KpyroBopor a3ora B IPHPOIEY,
«KpyroBopot yriepoga B Ipuponey, «KpyroBopor KHCIOPOAa B IPHUPOIEY,
«KpyroBopoT Bojbl B mpupoae», «OCHOBHBIE OMOMBI Cymmy, «KauMaTuyecKkue
mosica 3emumny, «TyHapay, «Tairay, «CMmenanHelid jgecy, «IIIMpoKoInCTBEHHBIN
snecy, «Crenpy, «CaBanHay, «llycTeiHsy, « TponHuecKui JIecy.

Oo6opynoBanue: repObapuy pacTEHNN pa3HBIX OMOMOB; KOJIIEKIIMH YKUBOTHBIX.
YeJ10BEK H OKPYKAOLIAS cpeaa
OKOJIOTUUECKHE KPHU3MUCHl M MX [PHYUHEL

Bo3nencTBue 4eJoBEeKa Ha




denepanbhas padouas nporpamma | buonorus. 10-11 kiaccer (yriyOieHHBIH YPOBEHB)

ouochepy. 3arpasHeHne BO3AYIIHOW cpeabl. OxpaHa BO3ayxa. 3arpsa3sHEHHE
BOJAHOM cpeanl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnousbl. Oxpana
IOYBEHHLIX pecypcoB. M3MeHeHne KIuMaTa.

AHTpOIOreHHOe BO3JENCTBHE HAa PACTUTEILHBIM M KUBOTHBIM Mmup. Oxpana
DACTUTENLHOIO M KMBOTHOrO MHpa. OCHOBHBbIE NMPUHIMIOBLI OXPaHbl MPUPOJIEL.
Kpacusie xuurun. Ocobo0 oxpausgemble npupoanbie teppuropuu  (OOIIT).
BoTanudeckue caapl M 300-JOTHYESCKHE HAPKH.

OCHOBHBIE TIPHHIMIILI YCTOHYMBOIO PAa3sBUTHUS YEIOBEYECTBA M MPUPOJIBL.
ParoHaabHOE MPHUPOIONOJIH30BAHUE M COXpaHEHHE OHOIOTHYECKOI0
pasHooOpaszus 3emun. OOIIME 3aKOHOMEPHOCTH TI100AIbHBIX YKOJIOTHYSCKUX
Kpu3ucoB. OcoOEHHOCTH COBPEMEHHOIO KPU3HCA U €TI0 BEPOSITHBIE OCAEACTBHUSL.

PasButHe  METOAOB  MOHHMTOPHHIA  Da3BUTHSA  ONACHBIX  TEXHOIE€HHBIX
nporieccoB.  Cucmemnvie ucciedosanus _nepexood K pecypco-cbepezaioujell
U KOHKYDPEHMOCHOCOOHOU oHepeemiuke. buo-normueckoe pazHoobpasue
u Onopecypceel. Hayuonanvuvie unpopmayuonnvle cucmemvl, obecneyusarouue
00CMYN K UHPOPMAYUU NO COCMOSHUIO OMOENbHbIX 81008 U dxocucmem. OcHoebl
oKopeadunumayuy __ dKocucmem__u cnocobos bopvbvi ¢ bUONOBPeNCOCHUIMU.
Pexoncmpyxuyus MOpCKUX 1 HA3EMHBIX YKOCUCHIEM.

JleMOHCTpPAIIUH

Tabuuibl ¥ cxeMbl: «3arpasHenue atMochepbly, «3arpasHeHne TUapochePsy,
«3arps3uedue  1mouBbly,  «llapHukoBbiii  dddekT», «Oco00  oxpaHseMble
IIPUPOJHBIC TEPPUTOPHIY, «MOJEIN YIIPaBIIEMOr0 MUPay.

O6opynoBanue: ¢dororpa@uu oxpaHIeMbIX PACTCHHM M >KUBOTHEIX KpacHol
kauru P®, KpacHo# KHUI'M pEruoHa.

TemaTuyeckoe nuianHupoBanme yueoOHoro npeamera «buosorus» 10 knace

Ba3osblii ypoBens (1 gac) Yruaybaennsblii ypoenb (1+24aca)
Koa- Koa- DJICKTPOHHBIE
BO BO o0pa3oBaTe/IbHBIE PecypChl
4acoB 4acoB




denepanbhas padouas nporpamma | buonorus. 10-11 kiaccer (yriyOieHHBIH YPOBEHB)

34 Tema 1-2. buoJsiorusi kak Hayka. JKuBble CCTeMbI 9y
lu Buosiorus kak Hayka lg
Dynoamenmanvubie,  NPUKIAOHbIE U NOUCKOGble  Hayyubie | 14 https://resh.edu.ru/subject/5/10/
Uccne008anus 8 buUoIo2uu.
Ipodeccuu, cseazanuvie c buonocuel. 3Suauenue 6uonozuu | 1u https://resh.edu.ru/subject/5/10/
8 NPAKMUYECKOU 0esimelbHOCIU Yel08eKA: MeOUYUHe, CelbCKOM
X035Ucmee, NPOMbIULLEHHOCIU, OXPAHE NPUPOObL.
1u Metoabl mo3Hanus JKUBOU 1u
PUPOJIBI
MemoOwvi MONEKYAAPHOU U OUOLO2UYECKOU HAVKU. 1 https://resh.edu.ru/subject/5/10/
Honamue o  3a6ucumon U He3a8ucumou  nepemeHnHou. | 1u https://resh.edu.ru/subject/5/10/
Ilnanuposanue  sxcnepumenma.  Ilocmanoeéka u  nposepka
aunomes. Hynesas cunomesa. ITlonsmue evibopku u eé
oocmosgeprocmo. Paszopoc 6 buonozuveckux Oannvix. Quenka
00CmMosepHocm NONYYCHHBIX pe3YIbMamos. Ipuuunoi
UCKADICEHUS] pe3yIbmamos oKCnepumMenma. Tonusmue
CIMAamucmuyeckKo20 mecma.
lua JKuBBIE CUCTEMBI B HX lua https://resh.edu.ru/subject/5/10/
OpraHu3aIus
Ceolicmea _oicusblx _cucmem. eOuHCmeo Xumuuecko2o cocmasa, | 14 https://resh.edu.ru/subject/5/10/
OUCKDEmMHOCHb U YeNoCmHOCHb, CLONHCHOCHIb
U YNOPAOOYEHHOCHb CMpPYKMypebl, OMKPLLMOCHIb,
CAMOOP2aHU3AYUSA,  CAMOBOCHPOU3EEOCHUE,  DA30DANCUMOCHLb,
UBMEHYUBOCHb, POCIL U PA3SUMUE.
Hayku, usyuarowue orcusvie cucmemvl Ha pasnvlx  yposusax | 14 https://resh.edu.ru/subject/5/10/
OP2AHU3AUUU.
84 Tema 3. XuMu4ecKHii COCTaB H CTPOEHHE KJIETKH 244
14 XuMuueckuil coctas KJIeTKH. Bonal 1 https://resh.edu.ru/subject/5/10/
Y MUHEPAJIbHbIE COJIH
Munepanvhvie sewecmea Kiemku, Ux OUOI02UUECKAsl POJib. 1ua https://resh.edu.ru/subject/5/10/
Ponv kamuonos u anuonos 6 kiemxe. 1 https://resh.edu.ru/subject/5/10/
lu benku. CocraB u cTpocHHE OEIKOB lua https://resh.edu.ru/subject/5/10/
Knaccugurayus 6enxos. Ilpuonoi. lu https://resh.edu.ru/subject/5/10/
Jlabopamopuas paboma « Qbuapyicenue 6e1Ko8 ¢ NOMOULbIO lu https://resh.edu.ru/subject/5/10/
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KA4eCmMBEeHHbIX DeaKyuiLy.

lu depMeHTb — OMOJIOTHUYECKHE lu
KaTaJIn3aToPhl
besku-akTHBaTOPBI U OEIKH-HHTHOUTOPEL.. 1y https://resh.edu.ru/subject/5/10/
3aBUCHMOCTh ~ CKOPOCTH  (PEPMEHTATHUBHBIX  peakmuii  oT | lu https://resh.edu.ru/subject/5/10/
pa3nuyHbIX (HaKTOPOB
1u VraeBoabl. JInnuasl 1y
Obwut _naan _cmpoenus  u puzuko-xumuyeckue _ceovicmea | 14 https://resh.edu.ru/subject/5/10/
V27160008
Buonocuueckue  ¢yukyuu  aunuodos.  OQbwue  ceoucmea | 14 https://resh.edu.ru/subject/5/10/
ouonocudeckux  mMemopan — meKyyecmo, CnocobHocmb
K CAMO3AMbIKAHUIO, NOAVIPOHUUACMOCHTb.
lu HyxsenHoBbie KUCa0Thl. AT lu https://resh.edu.ru/subject/5/10/
Hpyrue  mykneosuarpudocdarsr  (HTD). CekBenupoBanue | lu https://resh.edu.ru/subject/5/10/
JIHK.MeTo /151 TeHOMUKH, TPAHCKPUITOMHUKH, IPOTCOMHUKH.
Jlabopamopuas_paboma_«Hccredosanue nykieunosvlx kuciom, | 14 https://resh.edu.ru/subject/5/10/
BbIOCNICHHbIX U3 KNeMOK DASIUYHBIX OP2AHUSMOE).
lu Hcropust 1 METOIbI U3YYCHUS lg https://resh.edu.ru/subject/5/10/
kyieTku. Knerounas reopust
Hcemopus omxpoimus_knemxu. Pabomer P. T'vka, A. Jlesenzyka. | 14 https://resh.edu.ru/subject/5/10/
Knemounas meopus (T. Ileann, M. Ilneuoen, P. Bupxos).
Memoowvl _MONeKVIAPHOU U _KIemMOYHOU OUON02ULU: MUKDOCKONUSL,
xXpomamozpaus, d1eKkmpo@opes, Memoo MeHEeHbIX _amomos,
ougepenyuanvroe yenmpugdyauposanue,  KyibmueuUpoeaHue
Knemok. HMzyuenue ¢uxcuposannvix Kiemok. DneKmpoHHAs
mukpockonus.  Kongokanvnas — muxpockonus.  Bumanvroe
(npudicuznennoe) uzyuenue Kiemokx.
Ipaxkmuueckas _paboma _ «Hszyuenue memooos _knemouynou | 14 https://resh.edu.ru/subject/5/10/
buonocuu (xpomamozpaghus, snexkmpogopes, ouppepenyuanvroe
uenmpucghyeuposarnue, IILIP)».
14 KieTka kax 1eJ1ocTHAs )KUBast 14 https://resh.edu.ru/subject/5/10/
cucreMa
Knemounas cmenxa 6axmepuii  u__apxeu. QOcobennocmu | 14 https://resh.edu.ru/subject/5/10/
cmpoenus 2emepompodnou u asmompognou

npoxapuomuyeckux kaiemokx. Mecmo u  poav npokapuom 8
Ouoyenosax.
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Tpanucnopm _eewjecme _yepes  Nad3mMamu4eckylo  Memopauy:
naccusHuvlll __ (Qugpysus, obnecuéunas _ ougpdysus, ocmoc),
AKMUBHBILL (NEePSUYHbIU U 8MOPUYHBIU AKIMUSHLIU MPAHCHOPI).
Honynponuyae mocmos _membpanvi. Paboma nampuii-xanueso2o
Hacoca.  DHOoyumo3. NUHOUUmMO3, dazoyumos. IK30uumos.
Knemounas cmenxa. Ilpaxkmuueckas _paboma __ «M3zyuenue
CBOUCMB KIIeMOYHOU MEMODAHbLY.

1y

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

lu

Crpoenue
AYKapUOTUYECKOMN
KJIETKU

lu

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

Lumoszonw. Llumockenem. [lsudcernue yumonaasmol. Bzaumocssizs
00HOMEeMOPAHHBIX 0p2anHoud08 Kiemku. Cmpoenue epanyispHoco
pemurxyiyma. Mexanuszm nanpaenenus oeaxos ¢ IIIC. Cunmes
pacmeopumolx_benrxos. Cunmes kiemoynvix memodpan. I nadxuu
(acpanynsaphwiil) SHOONIAIMAMUYECKUT DEMUKVIIYM.
Cexkpemopnas_@ynkyus_annapama_ I onvoocu. Knemounwlili cok.
Typeop. Jlabopamoprnas paboma «Hccredosarnue naasmonusza u
0enaa3mMonu3a 6 PACHumeIbHblX KIemKaxy.

la

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

Ilpoucxooicoenue mumoxonopui u naacmud. Cumdbuocenes (K. C.
Mepeorckosckuu, JI.  Mapeynuc). Ilepsuunvie, eémopuunvie u
CIOJICHbIE  NJACMUObl _ (hOMOCURMESUPYIOWUX _ IVKAPUO.
Muxpodunamenmoi. Axmunosble MUKpobunamenmot.
Mbviweynvle knemku. Axmunosble KOMNOHEHMbL HEeMbIULCYHDLY
knemok. Muxkpompybouku. Kiemounwvii yenump. Cmpoernue u
OBUMICCHUE  JICCYMUKOS8 U DECHUYEK. Muxpompybouxu
yumonaazmul. _ Llenmpuonv.  benku, accoyuuposanuvie ¢
Muxkpouaamernmamu u muxkpompybdouxamu. Momopnwie benxu

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

64

Tema 4. Ku3uenesaTeJbHOCTh KJIETKH

18u

lu

OOMEH BEILECTB.
I[Ilnactuyeckut
0o0OMeH.

lu

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

Jabopamoprnasapaboma «U3yuenue kamaiumuyeckoul
aKmusHocmu____cepmenmos  (Ha _npumepe  aMuiasvl Uil
Kamanasol) .

lu

https://resh.edu.ru/subject/5/10/
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J a 6 op amopnasapab o m a «zyuenue | 1a
depmenmamueno2o _ pacujenieHus  nepokcudd___ 6000pood https://resh.edu.ru/subject/5/10/
6 PACMUMENbHBIX U HCUBOMHBLX KNEMKAX)
lu dorocunTe3. XeMOCUHTES 1y https://resh.edu.ru/subject/5/10/
Anokcucennbili U oKcucennvlll _Gpomocunmes v _bakmepui. | 14 https://resh.edu.ru/subject/5/10/
Ceemocobupaowue nu2meHmsl U NUSMEHMbl _PEaKYUOHHO20
uenmpa.
Poas xjopomnactoB B mpouecce (orocunresa. CeToBas u 1y https://resh.edu.ru/subject/5/10/
teMHOBast  dasel. @omoowvixanue, Ciz., C4-u CAM-munwi
domocunmesza. Jlabopamopnasapaboma «Cpasnenue
npoyeccos homocunmesa u XemoCunmesay.
1y DHepreTUYecKuii OOMeH g https://resh.edu.ru/subject/5/10/
IIpooykmul __6poscenus U ux___UCHOAb306aHUE _Yenoeekom. | 14 https://resh.edu.ru/subject/5/10/
Anaspobuvie MUKpoop2anuzmvl Kak 00wekmbl_OUOMexHoa02ull_u
6030vOoumenu bonesnell.
Huxnuueckue peaxyuu. Oxuciumenvroe gocgopunuposanue. | 14 https://resh.edu.ru/subject/5/10/
Dnepaus_membpannoz2o _2paouenma_npomonos. Cunmes ATD:
paboma npomonnot ATD-cunmaszwl. Ilpeumyuwecmea aspobHo2o
nymu_obmerna_seuiecms _neped _ana’poouvim. Igdgexmusnocmo
OHep2emuyYeckKo20 0oMena.
lu Buocunres Oenka. Peakiun 1 https://resh.edu.ru/subject/5/10/
MaTPUYHOTO CUHTE3A.
I'enetnueckas nnpopmanus u JJHK.
Peammzanms
TeHETHYECKOM HH(POPMAIIUH B
KkieTke. ' eHeTHUecKuii Ko U €ro
CBOIICTBA.
Tpunyunwi MPAHCKPUNUULL Komniemenmaptuocms, | 14 https://resh.edu.ru/subject/5/10/
AHMUNAPALLEIbHOCIb, ACUMMEMPUYHOCTIb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. | 14 https://resh.edu.ru/subject/5/10/

Hekooupyrowue PHK.
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lu buocunres 6enka. Tpanckpunums lg https://resh.edu.ru/subject/5/10/
— MaTpUYHBIN CUHTE3
PHK. Tpancnsauust — OuocuHTe3
OemnKa. DTanbl TPAHCISAIUH.
KomupoBanue amuHOKuCIOT. Poib
prubocoM B OMOCHHTE3E OerKa.
VYuactue TpancnoptHeix PHK B OnocuuTese Oenka. YcimoBust | 1u https://resh.edu.ru/subject/5/10/
O6uocuHTe3a OenKa.
Opeanuzayus ecenoma y npokapuom u_3vkapuom. Peeyusayus | 14 https://resh.edu.ru/subject/5/10/
akmusHocmu__2enos y npokapuom. I unomesa onepoua (.
Kakobd, K. Mano). Monekyrapnvie mexanHuzmvl 3KCnpeccuu
2eno06 y aykapuom. Ponb xpomamuna 6 pe2yisayuu pabomul 2eHOs.
Peeynayus  obmennvix _npoueccos 6 kinemke. Knemoumwiil
20Meocmas.
lu Hexunerounsie Gpopmbl )KU3HH — lg https://resh.edu.ru/subject/5/10/
BUPYCHI
JKusnennoii  yuxn  JIHK-codeporcawux  supycos,  PHK- | 14 https://resh.edu.ru/subject/5/10/
cooeparcaumux 8UPYCO8, baxmepuogazos. Obpamnas
MPAHCKPUNYUsL, pesepmasd, Unmezpasa.
IIpakmuueckas paboma «Coz0anue modenu supycay. | 14 https://resh.edu.ru/subject/5/10/
5S4 Tema S.PasMHOKeHHE U MHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB 154
lu JKW3HEHHBIN UK KICTKH. 1 https://resh.edu.ru/subject/5/10/
Jlenenue ki1eTku. MUTO3
Marpuynbiii  cuates JHK —  perummkamms.  [puammmes | 19 https://resh.edu.ru/subject/5/10/
permukanuu JIHK: xoMIieMeHTapHOCTh, MOJYKOHCEPBATUBHBIN
CHUHTE3, aHTUHapauieJbHOCTh. Mexanu3dm permmkanuun JIHK.
Xpomocombl. CTpoeHre xpoMocoM. Termomepbl W TeroMepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuOTHM. J[UMmowmaHbd U
TaryIOUIHBIN HAOOPBI XPOMOCOM. | OMOJIOTHYHBIE XPOMOCOMBI.
Mexanusmbl  nponmdepanuy, audGepeHInPOBKH, crapeHus | 19 https://resh.edu.ru/subject/5/10/
u rubenu kietok. «{ugpposas kineTka» — OMOMHPOPMATHUECKHE
MoJ1eNd (YHKIIMOHHPOBAHUS KICTKH.
lu DOopMBI pa3MHOKEHHUS 1 https://resh.edu.ru/subject/5/10/

OpTaHHM3MOB.
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ITosoBBIE XPOMOCOMBI 1y https://resh.edu.ru/subject/5/10/
OpraHusMm Kak eIHHOE IEJI0e lu https://resh.edu.ru/subject/5/10/
lg Meiio3 https://resh.edu.ru/subject/5/10/
TkaHu pacTeHHH, )KUBOTHBIX U YEJIOBEKA lg https://resh.edu.ru/subject/5/10/
Opranbl. CHCTEMBI OPraHOB. 1y https://resh.edu.ru/subject/5/10/
1y OOpazoBanre W Pa3BHUTHE 1y https://resh.edu.ru/subject/5/10/
Ormo10TBOpEeHNE
Omnopa Tena opraHu3mMoB. J[BUXKeHHEe OpraHu3MOB 1y https://resh.edu.ru/subject/5/10/
[Tutanue 1 JpIXaHHE OPraHM3MOB lg https://resh.edu.ru/subject/5/10/
lu WunuBunyanbHOE pa3BUTHE https://resh.edu.ru/subject/5/10/
OpraHu3MOB
Tpancnopt BeliecTB y Opranu3MoB. Boijienenue y opranu3mMoB lg https://resh.edu.ru/subject/5/10/
3ammTa y oOpraHu3moB. Pasapaxumocte W perymsanus  y | 14 https://resh.edu.ru/subject/5/10/
OpraHu3MOB
84 24y
Tema 6.HacjieACTBEHHOCTh H H3MEHYHBOCTH OPraHU3MOB
lg ['eHeTnka — Hayka o g https://resh.edu.ru/subject/5/10/
HACJIEICTBEHHOCTH ¥ W3MEHUYHUBOCTH
Paborst  I'. Mennens, I'.Jle ®puza, T.Moprana. Pomnb | lu https://resh.edu.ru/subject/5/10/
OTEYECTBEHHBIX  YYEHBIX B PasBUTHH TI'CHETHKH. PaboThI
H. K. Konsuona, H. U. Basunosa, A. H. benosepckoro, 0. A.
Ounmunuenko, H. B. Tumodeesa-Pecorckoro.
OCHOBHEBIE METOMBI TE€HETUKH: ruOpuIoIorHYeckuid, | 14 https://resh.edu.ru/subject/5/10/
[IUTOJIOTHYCCKHI, MOJICKYJIIPHO-TCHETHYCCKHUT.
lu 3akoHOMepHOCTH Hacnea0BaHUA lu https://resh.edu.ru/subject/5/10/
npusHakos. MoHorn6puaHoe
CKpelmBaHue
AHanu3upyroliee CKpeluBaHue. lg https://resh.edu.ru/subject/5/10/
[MpomexyTouHBIi  XapakTep HacjeqoBaHus. PacmieruieHue | 14 https://resh.edu.ru/subject/5/10/
MPU3HAKOB IPH HENOJIHOM JIOMHHHUPOBAHUH.
lu JurnOpuaHoe  CKpelnMBaHHE. 3 lg https://resh.edu.ru/subject/5/10/
LluTonornyeckre OCHOBBI TUTHOPHIHOTO CKPEIIUBAHMSL. 24 https://resh.edu.ru/subject/5/10/
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lu CueIuIeHHOE HACJIEJOBAHUE lu https://resh.edu.ru/subject/5/10/
MPU3HAKOB
CueruieHHOE — HAcleIoBaHWE TI'€HOB, HapylICHHE CICIUICHUS | 24 https://resh.edu.ru/subject/5/10/
MEIKTy TeHaMH. XPOMOCOMHas TEOPHsI HACIEICTBEHHOCTH.
1u
lu I'eneruka nona. Hacienosanue lu https://resh.edu.ru/subject/5/10/
NPU3HAKOB, CIHEIJICHHBIX C MTOJIOM
T'eHOTHII KaK LEI0CTHAS CUCTEMA 24 https://resh.edu.ru/subject/5/10/
la WsmenunBocts. HenacieacreeHHas lu https://resh.edu.ru/subject/5/10/
W3MEHYUBOCTH
Hopwma peakiuu npusHaka. lg https://resh.edu.ru/subject/5/10/
BapuannonHslii psa v BapuannonHas kpusas (B. Moranacen). lg https://resh.edu.ru/subject/5/10/
la HacnencrseHHas N3MEHYUBOCTD lu https://resh.edu.ru/subject/5/10/
BHesiiepHast K3MEHYH BOCTh M HACJICJICTBCHHOCTh. DMIUTCHETHKA | 24 https://resh.edu.ru/subject/5/10/
1 SIIUTEHOMHMKA, POJIb SIIMTEHETHYECKHX (DAKTOPOB
B HACJIC/IOBAHUHU U U3MEHYMBOCTH (PEHOTUITHMYECKUX TIPHU3HAKOB
y OpraHH3MOB.
1 I'eneTHKa YemoBeKa 1 https://resh.edu.ru/subject/5/10/
Meouxko-2enemuyeckoe koucyromuposanue. Cmeonoesvie kiemxu. | 14 https://resh.edu.ru/subject/5/10/
Touamue «2enemuuecko2o epy3ay. dmuiecKue acnekmol
uccnedosanull 8 001acmu pedaKmupoaHusl 2eHOMA U CME0JI06bLX
KJIeMOK.
Tenemuueckue hakmopwl NOSLIUEHHOU YY8CEUMELIbHOCIU 14 https://resh.edu.ru/subject/5/10/
yeno6eKa K Pusudeckomy U XUMU4eckomy 3a2pa3HeHuo
okpyrcaroueli cpeowl. I enemuueckas npeopacnonodCeHHOCb
yenoeeKa K Namoao2usiM.
34 Tema 7.Cesiekuusi oprann3mMoB. OCHOBBI OHOTEXHOJIOTHHU 94
lu Ceneknus Kak HayKa M IPOIIECC 1 https://resh.edu.ru/subject/5/10/
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3aKOH rOMOJIOTUYECKUX PSZIOB B HACICICTBEHHON M3MEHUMBOCTH | 29 https://resh.edu.ru/subject/5/10/

H. U. BaBwiioBa, ero 3Ha4e€HUE AJIsI CEICKIIMOHHON paOOTHI.
lu MeToabl U NOCTUKEHUS CEJIEKIIUN lu https://resh.edu.ru/subject/5/10/

pacTeHUN U KUBOTHBIX

DTarnsl KOMOMHALIMOHHOMN CEJIEKIIHH. lu https://resh.edu.ru/subject/5/10/

JIOCTHOKEHMsI CEJIeKIIMM PACTCHWH W JKUBOTHBIX. «3eneHas | 14 https://resh.edu.ru/subject/5/10/

peBouttorsiy. CoXpaHeHHE M M3y4YeHHE T€HETHYECKHX PECypCOB

KYJbTYPHBIX pAcT€HMi W WX IMKHX POJWYCH Ui CO3JaHHS

HOBBIX COPTOB M T'HOPHIOB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

W3yyeHne, COXpaHeHHE W  YIPaBICHHE TI'CHETHYECKUMH

pecypcaMu CembCKOXO3HCTBEHHBIX U MPOMBICIIOBBIX JKUBOTHBIX

B IEJISAX YJIYUIIEHHUS CYIIECTBYIOIINX U CO3JaHUs HOBBIX IOPO/I,

JMHUN U KPOCCOB, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX

METOJIOB  HAYYHBIX MCCIENOBAaHHMM, TNEPEAOBBIX HIEH H

MEPCIEKTUBHBIX TEXHOJIOTHIA.
lu BuortexHoI0TMS KaK 0Tpacib lg https://resh.edu.ru/subject/5/10/

MPOU3BOJICTBA
Buomexnonozus u cunmemuyeckas Ouon02us 29 https://resh.edu.ru/subject/5/10/

lua O0600611eHNE 3HAHUI 3q https://resh.edu.ru/subject/5/10/
344 HUTOTI'O 1024
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denepanbhas padouas nporpamma | buonorus. 10-11 kiaccer (yriyOieHHBIH YPOBEHB)
TemaTuveckoe mIaHMpoBaHue yueOHoro npeamera «buosorus» 11 kiace

Ba3zosBblii ypoBeHnb (1 yac) | Yrayo6aennsblii ypoBenb (1+24aca)
Koxn-Bo Kon-Bo
4acoB 4acoB
9y TEMA 1. 9BOJIIOLIMOHHASA BUOJIOI'UA 274
14 DBOJIIOLIUS K METOBI €€ U3yUCHUS 1a https://resh.edu.ru/subject/5/11/
JIBMOKYIIME CHJIBI DBOIIOLMH BUIOB 110 Y. JlapBuny 1 https://resh.edu.ru/subject/5/11/
JIBrOKyIIME CUIbI DBOTOLMH BUA0B 110 Y. JlapBuny 1y https://resh.edu.ru/subject/5/11/
1y Wcropus pa3BUTHS MIPEACTABICHHIA lg https://resh.edu.ru/subject/5/11/
00 3BOJIFOLIHA
DopMUPOBAHUE CUHTETUYECKON TEOPUH DBOIIOLIAN 1 https://resh.edu.ru/subject/5/11/
DopMHUpPOBAHNE CUHTETUYECKON TEOPUU DBOIOLIUN 1y https://resh.edu.ru/subject/5/11/
lu Bua: kpurepuu u cTpykTypa JlaGopaTtopHas paboTa «CpaBHeHHE 5 https://resh.edu.ru/subject/5/11/
BHJIOB 1o
MOP(}OIOIrHYECKOMY KPUTEPUIOY
Buaoo0Opa3oBaHue Kak pe3yJbTaT MUKPOIBOJIIOIUU lu https://resh.edu.ru/subject/5/11/
CBs3b5 MEUKPODBOJIKOLMNA U DIIHAJIEMHAOIOTUU 1 https://resh.edu.ru/subject/5/11/
lu [Momynsinus Kak IeMeHTapHast lg https://resh.edu.ru/subject/5/11/
eJIMHMILIA BUIA
Drarbl HBOJIFIOLIMOHHOTO mmpolecca: i https://resh.edu.ru/subject/5/11/
MHKPOSBOJTIOIHST M MAKPOIBOJIIOLHSL.
JJabopaTtopHasa pabora «BoisgBaenue 1 https://resh.edu.ru/subject/5/11/
M3MEHYUBOCTH Y 0CO0€EH 0JIHOrO BUIA»
lu JIBHOKYIIIME CUITBI (37IEMEHTApHBIC lg https://resh.edu.ru/subject/5/11/
(haKTOpPBI) IBOJIOIUH
DieMeHTapHbIe (PAKTOPEI SBOIIOIAN 1 https://resh.edu.ru/subject/5/11/
Usonsims monyiasiuuii:  reorpaduyeckas 1 https://resh.edu.ru/subject/5/11/
(mpocTpaHCcTBEHHAas ), Onoaornyeckas (penpoIyKTUBHAS)
lu EcrecTBenHbIi 0TOOp 1 €10 (hopMBbI 1 https://resh.edu.ru/subject/5/11/
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denepanbhas padouas nporpamma | buonorus. 10-11 kiaccer (yriyOieHHBIH YPOBEHB)

DopMBI ECTECTBEHHOI'0 0TOOpA: JIBHKYIIUI 1 https://resh.edu.ru/subject/5/11/
CTaOMIM3UPYIOIMHI, Pa3phIBAXOIINAN (QU3PYITHBHEIN).
ITonoBoii 0TOOP
BO3HUKHOBEHHE U DBOJIIOLMS COLMATLHOIO IIOBEICHHUS 1 https://resh.edu.ru/subject/5/11/
YKUBOTHBIX
lu Pe3ynbTaThl SBOJIOLMH: lu https://resh.edu.ru/subject/5/11/
IpUCHOCOO0ICHHOCTh OPTaHU3MOB U
BHJI000pa30BaHNe
IIpumepsl IpUCHOCOOIEHHUI Y OPraHU3MOB: 1 https://resh.edu.ru/subject/5/11/
MOpP(]OIOrHYECcKHE,
(hHU3UOJIOTHYECKHE, OMOXHMMHYECKHE, https://resh.edu.ru/subject/5/11/
[IOBEICHYECKHUE.
OTHOCHUTENBHOCTD IPUCIOCOOIEHHOCTH OPraHU3MOB
1l JlaGopartopHas pabora lu https://resh.edu.ru/subject/5/11/
«[IpucrocoOIeHus] OPraHNu3MOB U UX
OTHOCHTEbHAS 11EIECO00PAZHOCTHY.
2 JlabopaTtopHasa pabora «M3yuenue
apoMop(}030B U MAMOAAANTALIMN YV PACTEHUNA U
YKUBOTHBIX)

lg HarpaBneHus: MaKpOIBOTIOLUH g https://resh.edu.ru/subject/5/11/
buoreorpaduueckre METO bl H3YYEHHSI DBOIIOILIMH lu https://resh.edu.ru/subject/5/11/
PynuMenTapHble Opraubl M aTaBU3Mbl. MOJIEKYIIIPHO- 1u https://resh.edu.ru/subject/5/11/
reHETHYECKUE, OMOXMMHUYECKUE U MaTEMaTHUYECKHE
METOAbl HU3YYEHHUS DBOJIONUHU. | OMOJIOIMYHEIE
regpl.  CoBpeMeHHBIE  METOALI  IOCTPOEHHS
(OUIOrEHETUYECKUX JIEPEBLEB.

XPOMOCOMHBIE MYTAIIMK U 3BOJIIOLMS T€HOMOB.

Iy [TyTn MakposBOIIOLUU 1y https://resh.edu.ru/subject/5/11/
OO011Me 3aKOHOMEPHOCTH (IIPaBUIa) dBOIIOIMH. [Ipuryun lu https://resh.edu.ru/subject/5/11/
cmenbl ynkyuu. HeoOpaTUMOCTh 9BOIIOIMY
AnantuBHas paguanus. HepaBHOMEPHOCTE TEMIIOB 14 https://resh.edu.ru/subject/5/11/
JBOJIIOIIUHI

9q TEMA 2. BOSBHUKHOBEHHUE U PA3SBUTUE KU3HU HA 3EMJIE 274g

la Vcropus ku3HHA Ha 3eMJIC U METO/IbI 1ua https://resh.edu.ru/subject/5/11/

€€ n3yuyeHus
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JlJabopaTrtopHasg paborTa «M3yuenue u

1y

https://resh.edu.ru/subject/5/11/

OIIMCaHHUEC UCKOMAEMbIX OCTAaTKOB APCBHUX OPraHU3MOB

HayuHple THIIOTE3bI IPOUCXOKIEHHUS YKU3HU Ha 3eMIIE.
AoOuorenes u nancuepMus. JJoHayIHBIE IPEICTABIEHUS O
3apOXKIEHUHN KU3HU (KpearmoHusM). I umoresa
IOCTOSIHHOT'O CaMO3apOKICHUS JKU3HH U €8
onposepskenne onpiTamMu @. Penu, JI. Cnannannanu, JI.
[Tactepa. [Tponcx ok aeHNE )KU3HU M aCTPOOHMOIOTHS.

1y

https://resh.edu.ru/subject/5/11/

1u

['unoTe3sl MPOMCXOKACHHS KU3HU
Ha 3emiie

1y

https://resh.edu.ru/subject/5/11/

OCHOBHBI€ 3TaNbl HECOPraHMYSCKOU SBOIIOIAHN

1y

https://resh.edu.ru/subject/5/11/

Bupryansuas nabopaTtopHas p
abora

la

https://resh.edu.ru/subject/5/11/

«MoaenupoBaHue OIILITOB Mwuuiepa—IOpu o
U3YYEHHUIO a0MOreHHOro CHHTE3a OpraHUYECKUX
COEIMHEHUN B IEPBUYHOM atMocdhepey

1u

OCHOBHBIC 3TAIIBI 9BOJJIIOIIMH
OpTraHHU4YCeCKOIro M1Mpa Ha 3emite

la

https://resh.edu.ru/subject/5/11/

OCHOBHI)IG OTallbl DBOJIFIOIIWU PACTUTCIIBHOI'O MHpPA.
IIpakTrueckas padora «3ydeHne ocoOeHHOCTENR
CTPOEHUS PACTEHUN Pa3HBIX OTJIEIOB)

lu

https://resh.edu.ru/subject/5/11/

OCHOBHBIE DTaIbl DBOJIOIMH KUBOTHOTO MUPA
IlpakTrnyeckas pabotTa «/3ydyenne

0COOEHHOCTEN CTPOECHUS
ITIO3BOHOYHEIX ) KUBOTHBIX)»

1y

https://resh.edu.ru/subject/5/11/

lu

Pa3BuTune %u3HU 110 3paMm U
1epuoiaM

lu

https://resh.edu.ru/subject/5/11/

OO11ast XapakTepUCTUKA KIMMaTa U Fe0JT0IHYeCKUX
nporieccoB. [1osiBIIeHNE W PACIIBET XapaKTEPHBIX
OpraHU3MOB.

YrneoOpa3oBaHue: €ro ycIoBUs U BAMSHUE Ha Ta30BbIH
cocTaB arMocdepbl

lu

https://resh.edu.ru/subject/5/11/

Maccom,le BBIMHUPAHUA — 3KOJJOTHYCCKHUEC KPHU3HUCHI
IIPOILJIOTO. HDI/I‘-II/IHI:I 1 CJICACTBUA MACCOBBIX
BeIMHpaHUKH. COBpEeMEHHBIM SKOJOTMUYECKIUM KPH3HC, ETO
ocobennoctu. I[Ipobiema

lu

https://resh.edu.ru/subject/5/11/
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COXpaHeHUs1 OMOPa3Ho00pa3us Ha 3eMIie

1y CoBpeMeHHas crucTeMa 1y https://resh.edu.ru/subject/5/11/
OpPraHu4ecKOoro Mupa
[IpuHnmMIb K1accu(bUKAIMU OPraHU3MOB. 1y https://resh.edu.ru/subject/5/11/
OCHOBHBIE CHCTEMATHYECKHUE IPYIIILI OPraHU3MOB lu https://resh.edu.ru/subject/5/11/
1y DBOJIIONINS YeIOBEKa (AHTPOIIOTeHE3) g https://resh.edu.ru/subject/5/11/
PasBuTHE IPEACTABIECHNUN O IPOUCXOXKICHUN YEIOBEKA 1y https://resh.edu.ru/subject/5/11/
MecTo uenoBeKa B CUCTEME OPraHUYeCKOro Mupa 1y https://resh.edu.ru/subject/5/11/
lu JBmwxymue cuiibl (pakTopsl) lg https://resh.edu.ru/subject/5/11/
AHTPOIOreHe3a
CootHonIeHHE OMOJOIMYECKUX U COLMAIBHBIX lu https://resh.edu.ru/subject/5/11/
(akTOpOB B aHTPOIOrEHE3E
OCHOBHBIE CTaIUM aHTpoIIoreHesa. Pannue 14 https://resh.edu.ru/subject/5/11/
4eJIOBEK00Opa3HbIe 00€3bIHEI (IIPOKOHCYIILI) M PAHHHUE
MIOHTUJIBl —
00IIMe NPeaKHU YEIOBEKOOOPa3HbIX 00€3bsH M JIFOJCH.
ABCTPaIONUTEKN — JABYHOIHE IPEAKH JIrojel. Yenosek
YMENBIN, IepBhIE M3rOTOBJICHUS Opyanii Tpyaa. Yenosek
OPSIMOXOISIINN U IEPBLIN BBIXOJ JIIOJICH 32 MPECIIbI
Adpukn. Yenosek reiaenb0eprckuii — o0MMi IpegoK
HEaHIePTAILCKOIO
YyeJIOBEKA M YEJIOBEKA pa3yMHOro. Yeaosek https://resh.edu.ru/subject/5/11/
HEaHJIEPTAILCKUN KaK BU JIFOAEH XOJIOAHOrO KIMMAaTa
1u OCHOBHBIE CTaIUU DBOIIOIUH 1u https://resh.edu.ru/subject/5/11/
YeJI0BeKa
YenoBeK pa3syMHBIA COBPEMEHHOIO THIIA, AEHHCOBCKHI 1 https://resh.edu.ru/subject/5/11/

YCIOBCK, OCBOCHHMEC KOHTHMHCHTOB 3a TIpcaciaMu
AQI)DI/IKI/I. IlaneoreneTuka ¥ NajeoreHOMHUKA
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DBOJIIOLMS COBPEMEHHOIO YET0BEKA. 1y https://resh.edu.ru/subject/5/11/
EcrecTBenHsIi 0TO0D B HOMYIALMAX YEIOBEKA.
MyTanoHHBIM IIpoLece
u noaumMopbusM. ITonyisuuoHHbIe BOJHEL, Apei() reHoB,
Murparus 1 «3hdEKT OCHOBATENN B HOMYISAIMIX
COBPEMEHHOIO YEJIOBEKA

1y YesoBeueckre pachl ¥ IPUPOTHBIC 1y https://resh.edu.ru/subject/5/11/

aZjanTalyy 4eJ0BeKa
MeXIUCHUIIMHAPHBIE METOAbI AHTPOIIOIOTUH 1 https://resh.edu.ru/subject/5/11/
IIpakTtruueckas pabora «M3ydueHue lua https://resh.edu.ru/subject/5/11/
DKOJIOTMYECKHUX aJaNTALUI

YeJI0BEKAY

Sq TEMA 3. OPTAHU3MBbI U OKPYKAIOIIASI CPEJIA 154

lg DKOJIOTHSI KaK HayKa lg https://resh.edu.ru/subject/5/11/
3apoKIeHUE U Pa3BUTHE DKOJIOTUU 1 https://resh.edu.ru/subject/5/11/
MeTo/1bI DKOJIOTHH. lu https://resh.edu.ru/subject/5/11/
3HaueHue DKOJOTHYECKUX 3HAHUM JIJIs YEI0BEKa

14 Cpenbl OOMTaHUS M DKOJIOTHUECKUE 1a https://resh.edu.ru/subject/5/11/

dbaxTopsl

IMoHsTHEe 00 YKOJIOTMYECKON HUIIE BUJIA. 1y https://resh.edu.ru/subject/5/11/
MecTtooburanne. MHOroMepHasi MOJEIb DKOJIOTHYECKOM
205000051
Jx. . XatunacoHa. PasMephl S5KOTOTrHYSCKON HUIIIH.
[MoTeHIMaNLHAsA ¥ peAIM30BAHHAS HUIIIN.
By kak cucreMa momnyisiui. Apeaisl BUI0B. Buasl 1 ux 14 https://resh.edu.ru/subject/5/11/
YKU3HEHHBIE CTPATErMHU. DKOJOTMYECKUE DKBUBAIEHTEIL.
3aKOHOMEPHOCTH MIOBEACHUS U MUTPALIMHA )KUBOTHBIX.
Buosornueckre MHBa3MK YyKEPOJIHBIX BUIOB

lu Abuotnveckue GhakTopbl JlaGopaTopHaspaboTa «BusBueHue lg https://resh.edu.ru/subject/5/11/
IIPUCIIOCOOIEHUI OPraHU3MOB K BIUSHUIO CBETA»
JJabopaTtopHas pabora «BulsgBaeHue 1 https://resh.edu.ru/subject/5/11/
MPUCIIOCOOICHUN
OpPraHU3MOB K BIHMSHUIO TEMIIEPATYPLI» https://resh.edu.ru/subject/5/11/
JJaGopaTopHasipaboTa «AHATOMHYECKUE 1 https://resh.edu.ru/subject/5/11/

0COOEHHOCTH PACTEHHUI U3 PA3HBIX MECT OOUTaHUI»
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1y buotnueckue GhakTopsl 1y https://resh.edu.ru/subject/5/11/
YKusuennsle GopMbI OPraHu3MOB 1y https://resh.edu.ru/subject/5/11/
Buosiornyeckue puTMsl 1y https://resh.edu.ru/subject/5/11/
lu DKOJIOTHYECKHE XAPAKTEPHUCTUKH lg https://resh.edu.ru/subject/5/11/
BUJIA M TIONYJISIAN
KpuBble pocTa YHMCIEHHOCTH momnyiasiuuu. Kpusble 1 https://resh.edu.ru/subject/5/11/
BBDKUBAaHMS. Peryisnus 4ucaeHHOCTH IONYJIALMI: POJIb
(aKTOPOB, 3aBUCALIMX U HE 3aBUCIIMX OT IJIOTHOCTU
Dxonoruueckue crpareruu Buaos (r- u K-crparerun) 1 https://resh.edu.ru/subject/5/11/
9yq TEMA 4. COOBHIECTBA U SKOJTOI'MYECKHE CUCTEMBbI 2749
lu Coo01uiecTBa OpraHu3MoB lg https://resh.edu.ru/subject/5/11/
Dkocucrema Kak OTkpbiTas cucrema (A. JIx. Tencom). lua https://resh.edu.ru/subject/5/11/
DyYHKIMOHAIbHBEIE OJIOKM OPraHU3MOB B DJKOCUCTEME:
IPOAYLEHTEI, KOHCYMEHTBI, PELYIIEHTHI
Tpoduueckue ypoBHu. Tpoduyeckue 1ENH U CETH. lu https://resh.edu.ru/subject/5/11/
Aobunornueckue 0JI0KH S3KOocuCTEM. [10UYBEI M MIIBL B
9KocucTeEMax. KpyroBopoT BEIIECTB U OTOK DHEPIMH B
3KOCHCTEME
lu DKOCHUCTEMBI ¥ 3aKOHOMEPHOCTH HX lg https://resh.edu.ru/subject/5/11/
CYIIECTBOBAHHMS
DKOJIOTHYECKHE TUPAMUIBI 1y https://resh.edu.ru/subject/5/11/
DKOJIOrMYECKHE TUPAMUIEI 1 https://resh.edu.ru/subject/5/11/
lg DKOCHUCTEMBI 1 3aKOHOMEPHOCTH HX g https://resh.edu.ru/subject/5/11/
CYIIECTBOBAHHMS
Jlvnamuka  dkocucreM.  Karactpoduueckue 1 https://resh.edu.ru/subject/5/11/
nepecTporkn. DyKTyanun
HanpasieHHble 3aK0HOMEPHBIE CMEHBI COOOIIECTB — 1 https://resh.edu.ru/subject/5/11/
cyKiieccur. IlepBUYHbIE M BTODUYHBIE CYKIIECCHH U UX
[IPUYHUHBL.
Iy [IpupoaHbIe SKOCUCTEMBI DKOCHCTEMBI 03P U PeK. IKOCUCTEMBI MOPEH U OKEaHOB. 1y https://resh.edu.ru/subject/5/11/
DKOCHCTEMBI TYHJIP, JIECOB, CTENEMN, IIYCTHIHb. 1 https://resh.edu.ru/subject/5/11/
DKcKypcHusa «DKCKYPCHs B TUIIMYHBIA OHMOreoIeH03 lua https://resh.edu.ru/subject/5/11/
(B nyOpaBy, Oepe3HsIK, €lIbHHMK, Ha CYXOJOJbHBIH WU
IMOWMEHHEIH YT, 03€p0, 00J0TO0)»
lu AHTPOTIOreHHBIE 3KOCHCTEMBI 1 https://resh.edu.ru/subject/5/11/
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YpOoskocrucTeMbl. DKOMOHUTOPUHT. [IpakTH 4 1y https://resh.edu.ru/subject/5/11/
eckaspabora «M3yyeHue u onMcaHue
YPOOIKOCUCTEMEI)
JJabopaTtopHas pabora «M3ydeHue pasHooOpasus 1 https://resh.edu.ru/subject/5/11/
MEJIKHX [TIOYBEHHBIX WICHUCTOHOIUX B Pa3HBIX
DKOCHCTEMAX)
1y buocdepa — riodanbHas 1y https://resh.edu.ru/subject/5/11/
IKOCHCTEMA 3eMITH
PasButne mpexacraBiaeHuii o Ouocdepe B Tpymax . 1 https://resh.edu.ru/subject/5/11/
3rocca. Yuenue B. 1. Bepuajckoro o 6uocdepe
Oo6aactu buocdepsl u €€ cocras. JKHUBOE BEIIECTBO 1 https://resh.edu.ru/subject/5/11/
ouochepsl U ero PyHKIUN
lg 3aKOHOMEPHOCTH CYLIECTBOBAHHS lg https://resh.edu.ru/subject/5/11/
orocdepsr
3oHaIBHOCTE OHOC(hepbl. OCHOBHBIE OMOMBI CYIIIH lua https://resh.edu.ru/subject/5/11/
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NEPEYEHb (KOJIUP®UKATOP) MIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOHN OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEPKAHMS 1O BUOJIOT A

IIposepsiembie Ha EI'D mo 0mosorum TpedoBaHus K pe3yibTaTaM 0CBOCHUSA
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMbI CPeHEro 001ero 00pa3oBaHus

Kon
TIPOBEPSIEMOTO
TpeOoBaHUS

[TpoBepsiembie TpeOOBAHUS K TIPEAMETHBIM PE3YJIbTaTaM OCBOCHHSI
OCHOBHOM 00pa30BaTeIIbHOMN MPOTpaMMBbl CPETHETO OOIIETO
o0pazoBaHUs

1

CdopMupoOBaHHOCTh 3HAHUM O MECTE U POJIM OHOJIOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (pOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUPA, B TIO3HAHUM 3aKOHOB MPUPOJIBI U PEIICHUU
JKU3HEHHO  BAXHBIX  COLMAJIBbHO-3TUYECKUX,  IKOHOMUYECKUX,
HKOJIOTMYECKUX TpoOJIeM YeIOBeUeCTBa, a TaKKe B PEUICHUU
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOIOIL30BaHus, B (OPMUPOBAHUU
[IEHHOCTHOTO OTHONICHUS K TpUpO/e, OOIIECTBY, YEJIOBEKY;
O BKJIJIC POCCUNUCKUX U 3apYyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE
ouosorun

Brnanenue cuctemoil 3HaHMI 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTUYECKUX HCCIIECIOBAHUAX KUBBIX
OOBEKTOB U DKOCUCTEM (ONHCaHHWE, U3MEpPEHUe, MPOBEICHUE
HAOJIOICHUIT); CIOCOOAMM BBISIBJICHUS M OLIEHKH aHTPONOTE€HHBIX
W3MEHECHUU B PUPO/IE.

YMeHue BBIIBUTATh THIOTE3bI, TPOBEPATh UX HKCIIEPUMEHTATHLHBIMU
cpeacTBamu, GOpPMYJIUPYS 1€JIb HMCCIEAOBaHUS, AaHAJIU3UPOBATH
MOJIYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI.

BrlsBlIeHHE 3aBUCHMOCTH MEXKIY WCCICIyEeMbIMH BEITUYHHAMM,
00BSICHEHHE TIOJTYYCHHBIX PE3YNIHTATOB U (JOPMYITHMPOBAHNUE BHIBOJIOB
C MCIIOJIb30BAHMEM HAYUHBIX MOHATHUM, TEOPUN U 3aKOHOB

YMeHue BIajeTh CUCTEMOW OHOJIOTHYECKUX 3HAHWUW, KOTOopas
BKJIFOYAET: OCHOBOTIOJIAraoIIre OMOJIOTHYECKUE TEPMUHBI U TTOHSTHUS
(KU3HB, KJETKAa, TKaHb, OpraH, OPTraHW3M, BHI, MOMYJISIINS,
PKOCHUCTEMa, OuoleHo3, Ouocdepa; MeTabOIM3M, TOMEOCTa3,
KJIETOYHBIH ~ HUMMYHHTET, OWOCHHTE3 Oenka, OHOIOIMMEpHI,
JTIUCKPETHOCT, caMOpeTyJIAILIHS, CaMOBOCIIPOU3BEICHHE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, JHEPro3aBUCUMOCTb,  POCT
U Pa3BUTHE);
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Ouonoruueckue  Teopuu:  kieroyHas  Teopus 1.  IlIBanHa,
M. Ilneiaena, P. BupxoBa; KJIOHaJIbHO-CEIIEKTUBHOIO UMMYHHUTETA
IL Opnux, n.n. Meunukosa, XpOMOCOMHAasi  Teopus
HacleacTBeHHOCTH T. Moprana, 3aKOH 3apOJBIIIEBOTO CXOACTBA
K. bapa, aBomonmonnas reopus Y. JlapsuHa, CMUHTETUYECKAS TEOPHS
HBOJIIOIMH, Teopus aHTponorenesa Y. Jlapsuna; Teopust OMoreoieHosa
B.H. Cykauesa; yuenue H.W. BaBunoBa o nentpax mMHoroo0pasus
U MIPOUCXOXKJIECHUS KyJIbTYpHBIX pacTenuii, yuenue A.H. CeBepuona
O MyTSAX M HaMpaBJICHUSAX 3BoJionuu, yuenue B.M. Bepnaackoro —
0 6uocdepe); 3aKOHBI (€TUHOOOPa3Us TOTOMKOB TIEPBOTO TTOKOJICHNUS,
pacIleIUICHNs] IPU3HAKOB, HE3aBUCUMOI'O HACJEAOBAHUS MPU3HAKOB
['. MeHnaenst; CUEIJIEHHOTO HACJIEAOBaHUs MPU3HAKOB U HAPYLICHUS
cueruiecHuss reHoB 1.  MopraHa; TOMOJOTHYECKHUX  PSAJIOB
B HacyeacTBeHHOM u3MeHunBocTu H.M. BaBunoBa; reHeTHyeckoro
paBHoBecus JIx. Xapau u B. BaitnOepra; 3apoapllieBOro cxXoicTBa
K. bapa; 6uorenernueckuii 3akoH 3. ['ekkensi, @. Mroepa);
MPUHITUIBI (YUCTOTHI TAMET, KOMIJIEMEHTAPHOCTH);

npasuia (MuaumyMa FO. JInbGuxa, sKoI0ornyeckoi nupamMuabl YUCell,
OMOMAacChl U SHEPTUN);

runote3bl  (koanepBatHo AWM. Omapuna, nepBUYHOrO OyIbOHA
JIx. Xonaeitna, mukpochep C. @oxkca, pudozuma T. Uek)

YMeHue pemath TOWUCKOBBIE OHOJIOTUYECKHE 3a/ladyM;, BBISBIATH
PUYHUHHO-CJICICTBCHHBIC CBSI3H MEX Ty UCCIIeTyeMBIMU
OMOIOTHYECKUMH OOBEKTaMH, TPOIECCAaMU W SBJICHHUSIMH, JIeJIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHUH ITOJTYYCHHBIX PE3yJIbTATOB;
COCTaBJISITh TEHOTHITMYCCKUE CXEMbI CKPEIIIMBAHMS JIJIS1 PA3HBIX THIIOB
HACJICIOBaHMsI TPU3HAKOB Y OPTraHW3MOB, COCTAaBJISITH CXEMBI
IEepeHoca BEIIECTB W DHEPrUM B JKocHcTeMax (LIEMd IUTaHHSA,
MTUIIEBBIE CETH)

YMeHHue  ycTaHaBiIMBaTh  B3aMMOCBSI3U  MEXAY  CTPOEHUEM
U (QyHKUMSMHU: OPraHoOMJIOB, KJIETOK pa3HbIX TKaHEH, opraHamu
U CUCTEMaMHU OpPraHOB Yy PACTEHM, KUBOTHBIX U YEIOBEKA; MEXKIY
JTanamMu OOMEHa BEUIECTB; 3TallaMu KJIETOYHOTO UK U AKU3HEHHBIX
IUKJIOB  OpPraHM3MOB; d3TalaMd  AMOpPHOHAIBHOTO  Pa3BUTHS,
TE€HOTUIIOM U (PEHOTUIOM, PEHOTUIIOM U (haKTOpaMu Cpeibl OOUTaHUS;
IPOLIECCAMH  3BOJIIOLIMM; ABWKYIIMMH CHJIAMH AHTPOIOTEHE3a;
KOMITOHEHTaMHU Pa3IuYHbIX HKOCUCTEM U MPHUCHOCOOJICHUSIMU K HUM
OpPraHHU3MOB

YMeHue BBIJICJIATDh CYHICCTBCHHBIC ITPU3HAKU!
CTPOCHHUS BUPYCOB, KIICTOK IIPOKAPHUOT U 3YKAPHUOT, OJHOKICTOYHBIX
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¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B, YKOCUCTEM
u Oumocepbl; CTPOCHHUS OPTaHOB M CHCTEM OPTaHOB pPACTEHUH,
YKUBOTHBIX, YeII0OBEKA, IPOIIECCOB KHU3HEACITEIbHOCTH,
MPOTEKAIONINX B OpPraHW3MaxX pACTCHHM, >KUBOTHBIX M YCIIOBEKA;
OMOJOTHYECKUX TPOIIECCOB: OOMEHa BeEmIeCTB (MeTaboIn3M),
uHGOpMAIIMU U TIPEBpAIICHUs SHEPTuH, OpOKeHUs, aBTOTPO(HOro
U TeTepoTpo(PHOro TUMOB MHUTaHUA, (HOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MEH03a, TaMETOTeHEe3a, SMOPHUOTEHEe3a, MOCTIMOPHOHAIBHOTO
pPa3BHUTHA, Pa3MHOXKCHUS, WHIUBUAYATHHOTO Pa3BUTUS OpTraHU3Ma
(oHTOrEHe3a), B3aWMOJICUCTBUS TEHOB, TE€TEpPO3UCa; JCUCTBUHN
UCKYCCTBEHHOTO  OTOOpa,  CTaOWIM3UPYIOIIETO,  JIBHXKYIIETO
W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa; aJlIONaTpPHYECKOro
U CHMITATPUYECKOTO BHUA000pa30BaHUS; BIHMSHUS JBIDKYIINX CHII
HBOJIIOIMM  HA  TEeHO(POHNI  TOMYJSIUU;  IPUCTOCOOJICEHHOCTH
OpraHU3MOB K Cpele OOWTaHWs, 4YepPEeIOBaHMUS HAIPABICHHUM
HBOJIIOIUU; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B DKOCHCTEMAaX

ChopMupoBaHHOCTh yYMEHUSI BBIICIATH CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KJETOK TMPOKAPUOT U  OYKAPUOT, OJHOKIECTOUYHBIX
W MHOTOKJIETOYHBIX  OPTaHW3MOB, BHAOB, OHOTEOIICHO30B
U DKOCUCTEM; OCOOCHHOCTHM TMpOIECCOB OOMEHa  BEIIECTB
U TIpeBpalleHUs] SHEPTUM B KIETKE, (OTOCHHTE3a, IJIACTHYECKOTO
W DHEPreTHYecKoro oOMeHa, XEeMOCHWHTEe3a, MHuTOo3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3BUTHUS M PA3MHOKEHUS, WHIUBUIYATBHOTO
pa3BuUTUsl opraHu3Ma (OHTOTE€He3a), OOphOBI 3a CYIIECTBOBAHUE,
€CTEeCTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCITOCOOICHHOCTH
OpraHU3MOB K cpejie OOMTaHus, BIUSHUS KOMIIOHEHTOB DKOCHCTEM,
AHTPOIIOTEHHBIX HW3MEHEHUW B DJKOCHUCTEMAX CBOEM MECTHOCTH,
KpyTrOBOPOTa BEIIECTB U MPEBPAIICHHS YHEPTUU B Onocdepe

VMmeHne HCIIOJIL30BaTh COOTBETCTBYIOIIIHE apTyYMCHTBHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHIO U CHMBOJIMKY JUJISl JOKAa3aTeIhCTBA
POJICTBA OPTaHW3MOB PA3HBIX CHCTEMATUUYECKHUX TPYII; B3aUMOCBSI3U
OpraHu3MOB W Cpeabl OOWTaHMs; EAMHCTBA YEJIIOBEUECKUX pac;
HEOOXOIUMOCTH 3JI0POBOTO obpaza JKU3HHU, COXpaHCHUS
pa3Hoo0Opasusi BUJIOB U DKOCHUCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS
MIPUPOBI U YSIIOBEUECTBA

YMeHHne KpUTHYECKH OLICHMBaTh HWHGMOpPMAIUI0 OHOJIOTrHYECKOro
COJEpKaHusl; MHTEPIPETUPOBATh STUUYECKHE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OHMOJOTMHM,  MEIOUIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh TII00ATBHBIE SKOJIOTMYECKUE IPOOIEMbl COBPEMEHHOCTH,
dbopMHpPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIUIO
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IlepeyeHb 3J1eMEeHTOB coAep:KaHusl, NpoBepsieMbIX Ha EI'D no OuoJsiorumn

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHMS

1

buonorus kak HayKa. JKuBbIe CUCTEMBI U UX N3Y4YCHUC

1.1

CoBpeMeHHass OWOJIOTUS — KOMIUIEKCHas Hayka. buojormyeckue Hayku
U w3ydaemple WMH TpoOiemMbl. (DyHIaMEHTAIbHBIE, MPUKIATHBIC
Y TIOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OMoJIoruu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccuu, cBsizanHbie ¢ Ononorueii. 3HaUeHHE OMOJIOTHH
B MPAKTUYECKOU JAESITEIIbHOCTH YeJIOBEKa: MEAUIIMHE, CEIBLCKOM X035UCTBE,
MIPOMBITIUICHHOCTH, OXPaHE MPUPOIBI

1.2

XKuBble cHCTEMBI KakK MpeAMET u3ydeHusi Ouosnoruu. CBOICTBA KHUBBIX
CUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJI0KHOCTD u YIOPSI0YEHHOCTh CTPYKTYPHI, OTKPBITOCTb,
caMOOpraHu3allysi, CaMOBOCIIPOM3BEICHHE, PA3IPAKUMOCTh, U3MEHUYHUBOCTD,
POCT U pa3BUTHE.

YpoBHM OpraHu3alvy >KUBBIX CHCTEM: MOJICKYJISIPHBIA, KIIETOUHBIM,
TKAQHEBbI, OPTraHU3MEHHBIN, MOMYJAIMOHHO-BUJIOBOM, SKOCUCTEMHBIN
(6uoreornenoTnueckuit), buocdepnsiit. [Iporeccrl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHBIE MPU3HAKU KUBOTO. JK13Hb Kak popMa CyIeCTBOBAHUS
MaTepuu

1.3

Mertoasl Ononornueckoi Hayku. HabmoneHue, uaMepeHue, SKCIIEpUMEHT,
cucTteMaTu3amnus, meraaHanu3. [loHATME O 3aBUCMMOM M HE3aBUCUMOMU
nepeMeHHou. lInanupoBanme skcnepumenta. I[locTaHoBka M TpoBEpKa
runote3. HyneBas rumore3a. IloHsTHe BBIOOPKM M €€ JIOCTOBEPHOCTD.
Pa3bpoc B Ouonornyeckux JaHHbIX. OLIEHKA JTOCTOBEPHOCTH IMOITYYEHHBIX
pe3ysbTaToB. [IpUUnMHBI UCKAXKEHUSI PE3YIbTATOB AKcIiepuMeHTa. [ToHsTHe
CTaTUCTUYECKOTO TECTa

Knerka kak Ononoruyeckasi cucremMa

2.1

Knerka — cTpykTypHO-(pyHKIIMOHaNbHAs €QuHULA >KuBOro. KMcropus
oTkpbiTus kietku. Paborer P. T'yka, A. JleBenryka. Knetounas teopus
(T. llIBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE IOJIOXKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPUH.

Meroapl  MOJEKYJISIPHOW M KJIETOYHOW  OMOJIOTMH: MHUKPOCKOIIHS,
xpomatorpadusl, anexkTpodopes, METO]T MEUEHBIX aTOMOB,
nuddepeHanbHoe HeHTpUPyrupoBaHme, KyJIbTUBUPOBAHHUE KIIETOK

2.2

XUMHYECKAN COCTaB KIJIETKU. Makpo-, MUKPO- U YJIbTPAMUKDPOIIIEMEHTHI.
Bopna u ee posb Kak pacTBOpUTEIIS, peareHra, y4acTue B CTPyKTypUPOBAaHUU
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KJIIETKH, TEIUIOpPEryysiiui. MuHepalbHble  BellecTBa  KJIETKH, HX
Ouonoruyeckas pojb. Pojab KaTHOHOB M AHHOHOB B KJIETKE.

buonornyeckue nomumepbl. benku. AMHHOKHCIOTHBIM COCTaB OEJIKOB.
Crpykrypbl 6e51k0BO# MoseKybl. [lepBudHas ctpykTypa Oeika, HenTHIHas
CBA3b. BTopuuHas, TpeTHuyHas, YETBEPTHYHAs CTPYKTYyphl. JleHaTypaums.
CpoiictBa OenkoB. Kmaccuduxamus OenkoB. buonorumueckue GyHKIUU
OeJKOB.

YrneBonsl. Momnocaxapunsl, JUCaxapuabl, OJINTOCaxapuabl
1 noaucaxapuabl. OOLuI IUIaH CTPOEHUsS U (PU3UKO-XUMUYECKUE CBOICTBA
yrieBoJ0B. buonornueckue QyHKIUU yIiIeBOIOB.

Jlumuael.  T'mapodunsHO-THApOPOOHEIE  cBoMicTBa.  Kiaccudbukamms

JUTUOB. Tpurnunepunsl,  pochomunuabl,  BOCKH,  CTEPOHUJIBI.
buonorudeckne ¢yHkuuu aunugoB. OOIIME CBOWCTBA OMOJOTMYECKUX
MeMOpaH  —  TEKYyYecTb, CIIOCOOHOCTH K CaMO3aMBbIKaHHUIO,
MOJIyITPOHHUIIAEMOCTb.

Hyxnennoseie kucnorel. [JHK n PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunmun xomruiemeHtapHoctd. IlpaBuiio Yapraddoa.
Crpyxrypa IHK — nBoiinas cnivpans. MecToHaxoXaeHue 1 ONOIOrH4ecKue
¢ynxuuu ITHK. Buast PHK. ®ynkuun PHK B knertke.

Crpoenue monekynsl AT®. Makposprudyeckue cBsizu B MoJiekyiie ATO.
buonornueckue dynkuuu AT®. BoccraHOBIECHHBIE NEPEHOCUMKU, HX
¢yukuuu B kierke. Cexkenuporanue JJHK.

CrpyktypHas OMOJIOTHS: OMOXUMHUUECKHE H OMO(PH3NICCKHUE UCCICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tumel KJIETOK: 3yKapHOTHYecKas W mpokapuoTudeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CtpoeHrue mNpOKApHOTHUECKOM KieTku. KierodHas cTeHKa OakTepuid
u apxeil. OCOOEHHOCTH CTpOEHHUS TeTepoTpodHOM H aBTOTPOGHOMU
MPOKAPUOTUYECKUX KIETOK. MECTO U POJIb MPOKAPUOT B OMOIIEHO3AX.
CrpoeHnue u GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Mnazmarnueckass memOpana (rasmanemMma). CTpykTypa IIa3MaTHueCKOn
MeMOpanbl. TpaHCHOpT BeIIECTB uYepe3 IJIa3MaTHYECKYI0 MeEeMOpaHy:
naccuBHbIN (Muddy3us, obneruennas auddysusi), aKTUBHBIN (TIEPBUIHBIN
U BTOPUYHBIM aKTUBHBIN TpaHcnopt). [lomynpoHunaeMocTs MeMOpaHBbI.
PabGoTta HaTpwmii-kanueBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (aroimTo3.
Ox3oumro3. Knerounas crenka. CTpykTypa U QyHKUHUN KIETOYHOM CTEHKH
pacTeHul, rpudoB.

[uromnna3ma. [{uto3oib. [{lutockeneT. JBuxenue muToraasMbl. OpraHou bl
kieTku. OqHOMEMOpPaHHBIE OPTAHOU Bl KJIETKH: SHIOTUIa3MaTHYECKasl CETh
(BIIC), ammapar Tombmxu, JIU30COMBI, WX CTpOEHUE U (DYHKIUW.
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B3aumocBsi3p oqHOMEMOpaHHBIX  OopraHouzoB  kieTku. CrTpoeHue
rpaHyssipHoro petukyinayma. CuHHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['maakuit (arpaHyssipHBII) 5SHIOMIIA3MAaTHYECKUI
petukynyMm. CekperopHas ¢QyHkuus anmapata [onpmku. TpaHcnopt
BEIIECTB B KIJIETKE. Bakyonum pacTUTENbHBIX KIETOK. KIEeTO4HBIA COK.
Typrop.

IToayaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHIPUU, TIJTACTUBI.
Crtpoenue u GyHKIIMH MUTOXOHAPUN U TiacTufl. [lepBuyHbIe, BTOPUYHBIC
U CIOXHBIE TUIACTUIBI (POTOCHHTE3UPYIOMIUX IYKAPUOT. XJIOPOILIACTHI,
XPOMOIUTACTBHI, JICUKOILIACTHI BBICIIMX PACTEHU.

HememOpanusie opranounas! kietku CtpoeHue U pyHKIMU HeMeMOpaHHbBIX
OpraHousioB kietku. Pubocombl. MukpodunamenTsl. MpllIeyHbIE€ KIETKH.
Muxkpotpy6ouku. Knerounslii nentp. CTpoeHHE U JABHKEHUE >KTYTHKOB
U pecHUYEK. MUKpOTpyOOUKHM uTOMmIa3Mbl. LleHTproIb.

Snpo. OGosnouka siApa, XpOMAaTHH, KApUOILIa3Ma, SAPBIIIKH, UX CTPOCHUE U
¢yHkuuud.  SnepHblii  OENKOBBIM  MAaTpHUKC. [IpocTpancTBeHHOE
pacrojoXXeHue XpoMocoM B uHTepda3zHOM sjape. benku xpomaTuHa —
TUCTOHBI.

Kiterounsle BkiroueHHs1. CpaBHUTENBHASI XapaKTEPUCTUKA KIIETOK 3YKAPHOT
(pacTuTeNBHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMWIALIMS W JUCCUMWIISALAS — JBE CTOPOHBI MeTabonu3Ma. Twurbl
oOMeHa BemiecTB: aBTOTPO(MHBIA U reTepoTpodHBI. YyacTue KuUcIopona
B OOMEHHBIX TMpoleccax. OHEpPreTMyeckoe obOecreyeHne KIIETKU:
npeBpamienne AT® B oOMeHHbIX Mpoueccax. DepMeHTaTUBHBINA XapakTep
peakuuii KietoyHoro meradonu3ma. MepMeHTHI, UX CTPOEHHUE, CBOMCTBA
u  mexanusm  jedctBusas.  Kodepmentsl.  Otnuuus  GepMEeHTOB
OT HEOpPraHWMYECKUX KaTajau3aTopoB. belku-akTuBaTOpbl U OENKU-
UHTUOUTOPBI.  3aBUCHMOCTb  CKOPOCTHM  (PEpMEHTAaTHUBHBIX  peaKLUui
OT pa3IMYHbIX (PaKTOPOB.

IlepBu4HBINM CHHTE3 OPraHUYECKUX BELIECTB B KieTke. PoTtocuHTe3. Poib
XJIOpOIUIacTOB B mpouecce (orocunre3a. CBeroBas M TeMHOBasi (hasbl.
[IponyktuBHOCTH  (OoTOCHHTE3a. BnusiHue  pa3nIuyHbBIX  (PAKTOPOB
Ha CKOpPOCTh poTocHHTE3a. 3HaUEeHUE (OTOCUHTE3A.

XeMOCHUHTE3. Paznoobpazue OpPraHn3MOB-X€MOCHHTETUKOB:
HUTpUUIUpYOIKEe  OakTepuu,  Kenezo0akTepu,  cepoOaKTepuu,
BOJIOPOJIHbIE OaKTepun. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxenus. IIpogykTel OpoxeHus u ux
HCIIOJIb30BaHUE YETOBEKOM. AHA3pOOHBIE MUKPOOPTAaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTETN OOJIe3HEH.

AspoOHBIe OpraHUu3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
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[ToaroToBuTenpHbIA 3Tam. [TUKOINM3 — OECKHUCIOPOAHOE PACIICTICHUE
TJIFOKO3BI.

buonornueckoe OKUCICHUE, WU KIETOYHOE JIbIXaHWE. PO MUTOXOHIpHUIA
B Imporeccax OHOJIOrMYecKoro okuciaeHus. Llukinueckue peakiuu.
OxucnutensHoe QochopunupoBanue. I[IpenmyiiectBa a’poOHOTO MyTH
oOMeHa BeIeCTB Tepen aHadpOOHBIM. I(HPEKTUBHOCTD IHEPTETUICCKOTO
obmeHa

2.5

Peakunn MatpuyHoro cuHrtesa. [I[pyuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHUHTe3a. Peanm3amusi HaclIeACTBEHHOM  WH(pOpMaIUU.
I'eneTnueckuil koA, €ro CBOWCTBA. TpPaHCKPUIILMS — MATPUYHBIM CHHTE3
PHK. [TpuHUHATBI TPAHCKPUIILUAHN: KOMILIEMEHTAPHOCTb,
AHTHUIAPAIJIENBHOCTh, ACHMMETPUYHOCTD. TpaHCIIALMSA U €€ dTalbl. Y YacTHe
tpancniopTHeix PHK B OuocunTeze Oenka. YcioBusi O6uocuHTe3a Oelka.
KoaunpoBanue amuHokucaot. Ponbs pubocom B OuocuHTe3e Oemka.
Opranuzanus reHOMa y IPOKAapUOT U JYKapHOT. Perymsmus akTMBHOCTH
reHoB y npokapuoT. ['unoresa onepona (@. XKakoo, XK. Mano). Perymnsuus
0OMEHHBIX MpOLECcCOB B KieTke. Kiletounslii romeocTas.

Bupycsl — HekneTounble (OpMBbI )KU3HU U 00JIUTraTHbIE apa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycubie 3a0oeBanus yeiaoBeka, >KuBoTHbIX, pactenuit. CITN/, COVID-
19, coumanbHble U METUIIMTHCKUE MPOOIEMBI

2.6

Knerounsii 1muki, ero mepuoiabl W peryisius. WHrepdaza u MuTO3.
OcobeHHOCTH TIPOLIECCOB, MTpoTekaronux B unTepdase. [loaroroBka kieTku
Kk geneHuto. IlpecuHTeTndeckuit (MOCTMUTOTHYECKHUM), CHHTETUYECKUN
Y TTOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IepUO/Ibl UHTEP(]a3bI.
Marpuunbii cunte3 [JHK-perumkanusa. Ilpuaouner perumkanuu JIHK:
KOMILJIEMEHTAPHOCTb, MOJTYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAJIJIEIbHOCTD.
Mexanuzm perukanuu  JIHK. Xpomocomsl. CTpoeHHE XpOMOCOM.
Tenomepsr u TenoMepaza. XpOMOCOMHBIA HAOOp KIETKM — KapUOTHIL.
JlunmonaHbIi W TarwioWJHBIA  HAOOpPBI  XpOMOCOM. ['OMOJIOTHYHBIE
XpOMOCOMBI. [10710BBIE XPOMOCOMBI.

lenenue kieTku — MuT03. CTaguum MHUTO3a W NPOUCXOISAIIUME B HUX
npoueccel. Tumbl muto3a. KapuokmHes u muTOKHMHE3. bHomormuyeckoe
3HAYEHWE  MHUTO3a. Perymsindss  MUTOTHYECKOrO  I[MKJIA  KJIETKH.
[Iporpammupyemast KieTouHasi THOEIb — armomnTo3.

O yHKIIMOHAIbHAA T€HOMUKA

Opranusm kak OMOJIOTHYECcKasi cucTeMa

3.1

O)IHOKJ'ICTO‘IHLIC, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHn3Mbl
U MHOI'OTKaAHCBLIC OPraHHU3MBl.
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®opmbl pa3MHOKEHHSI OPraHU3MOB: Oecrojioe (BKJIHOYas BEreTaTHBHOE)
U 1osioBoe. Buapl 6ecrnonoro pasMHOXKEHHS: MOYKOBAaHUE, CHOPYJISALIMS,
dbparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmuokenue. [lonoBble kneTku, ninm ramersl. Meno3. Craguu
Mmeiio3a. [loBenenue xpomocoM B Meiose. Kpoccunrosep. buonornyeckuit
CMBICII M€1103a M TMOJIOBOIO Mpouecca. Meno3 u ero Mecto B KU3HEHHOM
LUKJIE OPraHU3MOB.

IIpen3aponpieBoe pa3Butue. ['amerorenes y KuBOTHBIX. [10710BBIE XKENTE3HI.
OObpa3zoBanue W pa3BUTHE MOJOBBIX KieTOK. CriepMaToreHe3 M OOTEHE3.
Ctpoenue moyioBbIX KJIeToK. OMmI0I0TBOPEHUE U SMOPHUOHAILHOE Pa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOJJOTBOPEHUS:  HApy>XKHOE, BHYTPEHHEE.
[TapTeHorenes.

WupuBunyanbHOe  pa3BuTME  opranu3sMoB  (oHTOreHes).  Craguum
AMOpHOreHe3a KUBOTHBIX (HAa mpuMmepe JArymku). JpooOnenue. Tumsl
apoosenus. OcoGeHHOCTH APOOJECHUS MIIEKONUTAIOUIUX. 3apOAbIIIEBbIE
JUCTKU (racTpyisiius). 3akiajgka OpraHOB U TKaHEH W3 3apOJbIIIEBBIX
JUCTKOB. B3anMHOe BiMsAHME YacTed pPa3BUBAIOLIECTOCS 3apOJbIIIa
(omOpuoHabHAas MHAYKIMS). 3aKiajka IUIaHa CTPOEHHUS KUBOTHOTO Kak
pe3yabTar HEPAPXUYECKUX B3aNMOJICHCTBUI TE€HOB. Bnusinue
Ha SMOPHOHAJILHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOUIEH CPEIIbI.
Poct u pasButue xuBOoTHBIX. [locTamMOpuoHanbHBIM nepuon. Ilpsmoe
U Hempsimoe pas3BuTHe. PaszButue ¢ Meramopo3oMm y Oecro3BOHOYHBIX
M TI03BOHOYHBIX JKMBOTHBIX. bHOJOrMYyeckoe 3HA4YEHHE MPSAMOro
U HENpPSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHUE B NpUpoJe. Thmbl pocTa
KUBOTHBIX. DAKTOPBI PETYISIUUU POCTA KUBOTHBIX M yenoBeka. Craauu
MOCTAMOPUOHAIBHOTO PA3BUTHUSL Yy JKUBOTHBIX M uenoBeka. llepuoss
OHTOT'€HE3a YEIOBEKA.

PasmHoxeHne u pasButue pacrtenmil. I'amerodur m cmopodur. Meiio3
B JKM3HEHHOM Iukje pacteHuil. OOpa3zoBaHue CIOp B Mpoliecce Meinosa.
I'amerorene3 y pacteHuil. OnjaoAOTBOPEHHE U PAa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. [IBOWHOE OIUIONOTBOPEHHE Yy LBETKOBBIX PACTEHHIA.
OOpazoBaHue W pa3BUTHE CEMEHU. MexaHU3Mbl PEryJisilud OHTOT€He3a
Yy PaCTEHUH U KUBOTHBIX

3.2

HUctopuss  craHOBIIEHMST W DPa3BUTHS  TIE€HETMKM  KaK  HAyKW.
OcCHOBHBIE TCHETHMYECKHE TOHATHSI H CHMBOJBL. | OMOJIOrHYHBIC
XPOMOCOMBI, aJlIeIbHBIC I'CHBI, AJIbTEPHATUBHBIC MPU3HAKH,
JIOMUHAHTHBIN U PELECCUBHBIA MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAS
JIMHUS, TUOPUIBI, T'€HOTHII, dbeHoTurl. OcHOBHEBIE METObI
T'€HETHUKU: THOPHIOTOTHUCCKUHT, IIUTOJIOTUYCSCKHUM, MOJIEKYJISPHO-
re€HETUYECKUH
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3.3

Monorubpunnoe ckpenmBanue. IlepBeiii 3akoH MeHaens — 3akKoH
eauHooOpaszusi THOPUIOB MEepBOro MokoJjieHus. [IpaBuino JOMUHUPOBAHUS.
Bropoii 3akoH Menaenss — 3aKOH  paCIICIUIEHHAS  IPU3HAKOB.
[{utomornyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIlMBaHUA. [ umoresa
YHUCTOTHI FaMeT.

AHaIM3upyoliee CKpeEIlIUBaHUE. [TpoMexxyTOUHBII XapakTep
HacyienoBaHus. Pacuiennenre npu3HakoB MIPY HEMOJIHOM JOMUHUPOBAHUM.
JlurubpunHoe  ckpemmBaHue. Tpetuil 3akoH MeHnmenss —  3akOH
HE3aBUCUMOTO HACJIEIOBAHMUS IPU3HAKOB. [luTONOrMYeckue OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHUS.

CuerieHHOE HacienoBaHue npu3HakoB. Pa6oTel T. Moprana. CuerieHHoe
HACJICIOBAHUE TE€HOB, HAPYIIECHUE CLEIUICHUS MEXAY TeHaMHU. XPOMOCOMHAs
TEOpHUs HACIIEICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIM MEXaHU3M ONPEACICHUS T0Ja. AYTOCOMBI
W TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TE€TEpOraMETHBIM IOJ.
['eneTnueckasi CTpykTypa MOJIOBBIX XpoMocoMm. HaciienoBanue nmpu3HAKOB,
CLECIUICHHBIX C TMOJIOM. ['eHOTHII Kak 1enocTHas cucreMa. [lienorponus —
MHO>KECTBEHHOE JIEUCTBUEC reHa. MHOXeCTBEHHBIN aJICIIN3M.
B3auMogeiicTBUe HeaJUlebHBIX T'€HOB. KOMIIEMEHTapHOCTh. ODMHUCTA3.
[Tomumepus

3.4

B3aumMogeiictBue reHotuna u cpeasl npu  (GOPMHPOBAHMU (PEHOTHIA.
N3meHunBOCTh NpH3HAKOB. KaueCcTBEHHBIE U KOJIMYECTBEHHBIC ITPU3HAKMU.
Buapl ©3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
MoaudukanronHas u3MeHYMBOCTh. Poib cpeasl B (opMHpOBaHUU
MOJIU(PUKAIMOHHON  M3MEHYMBOCTH. Hopma  peakuuu  Npu3HaKa.
Bapuaunonnsiii psn u BapuanronHas kpuas (B. Moranncen). CpoiicTBa
MOAU(PUKALMOHHON U3MEHUHUBOCTH.

I'enoTunuueckas NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
W3MEHYUBOCTH. BHUABI I'€HOTHIIMYECKON H3MEHYMBOCTH: KOMOMHATHBHA,
MYyTalOHHAsI.

KomOunaTuBHass M3MeHYMBOCTh. Mel03 M MOJOBOM MpoliecC — OCHOBA
KOMOMHATUBHON H3MEHUYUBOCTH. PoJIb KOMOMHATUBHOM HM3MEHYHMBOCTHU
B CO3JIaHUH TCHETUYECKOT0 pa3HO00pa3us B IMpejieiax OJTHOrO BUA.
MyTanmoHHass W3MEHYMBOCTb. BuIbl MyTalnuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W WHAYUHUPOBAHHbICE MyTaluu. SAaepHbie
U [UTOIIa3MaThudyeckue mytauuv. COMaTUYE€CKHE W TOJIOBBIE MYTAllWH.
[IpyuriHbl BO3HUKHOBEHMS MyTanuid. MyTareHel M WX BJIUSHUE Ha
OpPTraHu3Mbl.  3aKOHOMEPHOCTHM  MYTAllMOHHOTO  Mpoliecca.  3aKOH
TOMOJIOTUYECKHX PsIZIOB B HacjeaAcTBeHHOW n3meHunBocty (H.M. BaBuios).
BHesimepHass ”3AMEHUMBOCTD U HACJIEACTBEHHOCTD
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3.5

Kapuorun uenoBexka. MexayHapoaHas mporpaMma MCCII€IOBaHUSI T€HOMa
yenoBeKa. MeToapl M3YyYEeHHUSI TE€HETHMKM YEJIOBEKA: TIE€HEATOTHYECKUM,
OJIM3HEIIOBBIM, LIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIpHO-TeHETUUEeCKU. COBpPEMEHHOE  ONpEeNeNICHue T'€HOTHUIIA:
MOJJTHOTEHOMHOE CEKBECHUPOBAHHUE, TEHOTUIIMPOBAHWE, B TOM YHUCIE
¢ momompio III[P-amanu3a. HacmencTBeHHble 3a00JIeBaHHMS YEIOBEKA.
['enHble 1 XpOMOCOMHBIE 00JIE3HH YeloBeKa. bojie3HU ¢ HacleICTBEHHOU
MPEIPACIOIOKEHHOCTHIO. 3HaucHUE MEJIUIIUHCKOMN TeHETUKHU
B TMPEJOTBPAIICHUH W JICYCHUU TECHETHYECKUX 3a00JICBAaHUM YeJIOBEKa.
CTBOIIOBBIC KJICTKH

3.6

JlomecThkanus M CeNeKUMs. 3apOoXkJACHHE CEJIEKUHH W JTOMECTUKALIHH.
Yyenne H.M. BaBwioBa o leHTpax NPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekiuuu B CO3JaHUM COPTOB PACTEHUMU
Y opoJ1 KUBOTHBIX. CopT, mopoaa, mTaMM. 3aKOH TOMOJIOTHYECKUX PSIJIOB
B HacleACTBEHHOW wu3meHunBocth H.M. BasuioBa, ero 3HauyeHue
JUTSI CEJIEKITMOHHON paOOTHI.

Meroabl cenekMOHHON paboThl. VMcKyccTBEHHBI OTOOp: MacCOBBIM
U UHIUBUIYAIbHBIM. OTanbl KOMOMHAIMOHHOW cenekiuu. Hcrnbitanue
IPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TMOMOIIBIO
OLICHKM (PEHOTHUIIa MOTOMCTBA U OTOOP MO T'€HOTHUITY C MOMOILIBIO aHAIHM3a
JTHK.

NckycCcTBeHHBIM  MyTareHe3 Kak METOJ  CEJICKIIMOHHOW  paboThI.
PamnanmoHHBII W XMMHYECKMHA MYTAreHe3 Kak MCTOYHUK MYTAIUi
y  KyIbTypHbIX ¢dopM  opranu3mMoB. Vcrmonb3oBaHHME T€HOMHOTO
penakTupoBaHusi U MeTo0B pekoMmOuHaHTHbIX JIHK nns momyuyenus
MCXOJHOI0 MaTepralia I CEIEKIUU.

[Tonmyuenue ITOJIUTLIIOUIOB. BryTtpuBnnoBas ruOpuIn3aIus.
bnuskopoacTBeHHOE cKpeniuBanue, win WHOpuauHr. HepoacTtBeHHOe
CKpenIMBaHue, WId ayTOpuaAuHr. [eTepo3suc u  ero  MIPHUYUHBIL.
Ucnonb3oBanue rerepo3uca B cenekuu. OTnalneHHas TUOpUAn3aIus.
[Ipeononenne Oecryions MEKBHIOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU
pPacTEHUN U JKUBOTHBIX

3.7

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBbIE W TKAHEBBIC
KyJbTYpbl, MHUKpPOOPIaHU3MbI, WX XapaKTepucTuka. TpaJuluOHHas
OMOTEXHOJIOTHS: XJeOoneueHrne, NojJyuyeHue KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIENHE. MukpoOuonoruyeckui CUHTES3. OOBeKTHI
MUKpoOuosiornyeckux TexHosnoruid. [IpousBoncTtBo Oenika, aMHUHOKHUCIIOT
U BUTaMHUHOB. HCKycCTBEHHOE  OIUIOJOTBOpEHHE. PeKoHCTpyKuus
SAUIIEKIETOK M KJIOHHMPOBAaHUE >KMBOTHBIX. METOJ| TpaHCIUIAaHTAlUU SIEP
KJIETOK.

73




denepanbhas padouas nporpamma | buonorus. 10-11 kiaccer (yriyOneHHBIH YPOBEHb)

XpoMOCOMHass M TE€HHas WHXEHEpUs. VICKYyCCTBEHHBI CHHTE3 TI€Ha
1 KoHcTpyupoBaHue pekomonHanTHbIX [JHK. JlocTrxkeHust 1 nepcrneKTUBbI
XpPOMOCOMHOW M TEHHOW WH)XEeHEepUH. MeIUIMHCKHE OHOTEXHOIOTHH.
Hcnonb30BaHNUE CTBOJIOBBIX KIIETOK

Cucremau MHOF006paBI/IC OpraHnu4cCKOro Mmmupa

4.1

buonoruueckoe pasHooOpaszue opranm3moB. CoBpeMeHHas CHCTeMa
opranudeckoro mupa. [IlpuHiuns! kinaccupukanuu opranu3MoB. OCHOBHbIE
CUCTEMAaTUYECKHUE IPYIIbI OPraHU3MOB.

OcoOeHHOCTH  CTPOCHHMSI M JKU3HENCATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKIECTOYHBIC
BOJIOpPOCHH, Jpyrue npoTucTbl. KonoHuanbHble OpraHusmsel. J[BuxkeHue
OJIHOKJIETOYHBIX OPraHU3MOB: aMeOOUJHOE, >KTYTUKOBOE, PECHUYHOE.
3amura y OJHOKJIETOUYHBIX OPraHu3MOB. Pa3pakuMoCTh y OJHOKJIETOUHBIX
OpraHu3MoOB. TakCHUCHI

4.2

MHOroKIeTOYHbIE pacTeHusd. B3auMOCBSI3b YacTE€d MHOTOKJIETOYHOIO
opranu3ma. TKaHW, OpraHbl M CHCTEMbl OPTraHOB MHOTOKJIETOYHOTO
opranuzma. OpraHu3m Kak eauHoe 1enoe. Tkanu pacteHuil. Tumsl
pacTUTENIbHBIX TKaHEH: oOpa3oBareNibHAsl, TMOKPOBHAsA, MPOBOIAIIAS,
OCHOBHad, MEXaHMYEeCKasl. OcobenHocT CTpOCHUH, byHKIIH
Y PACITOJIOKECHHS TKAaHEW B OpraHax pacTEHUN

4.3

BereratuBHble M T€HEpaTUBHBIE OpraHbl pacTeHnid. DYHKIHH OpPraHOB
u cucrem opradHoB. Kapkac pacrenuit. JIBUKE€HHME MHOTOKJIETOYHBIX
pacTeHMil: Tponu3Mbl U HacTuu. llormomieHue BOABI, YIIEKUCIOrO rasa
W MHUHEpaJbHBIX BeHIEeCTB pacTeHusMH. Jlpixanuwe pactenuid. Juddysus
ra3oB 4epe3 IOBEPXHOCTb KIETKH. TpaHCHOPTHBIE CHUCTEMBI DPACTCHUHU.
Brinenenne y pacteHuid. 3amunra y MHOTOKJIETOUHBIX pacTeHnid. KyTukyia.
CpencTBa nacCUBHOW U XUMUYECKOM 3alIUThl. OUTOHIIUABI.
PaznpaxumMoCTh 1 perynsuns y Opranu3MoB. Pa3npakuMocTs U peryisus
Y MHOTOKJIETOYHBIX PACTEHUN. POCTOBBIE BElllECTBA U X 3HAUYCHHE

4.5

MHOrok/IeTOUYHbIE >KMBOTHBIC. B3aMMOCBS3bp YacTell MHOTOKJIETOYHOIO
opranu3ma. TKaHW, OpraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm Kak eauHoe 1enoe. ['omeocra3. TkaHM KUBOTHBIX
1 YelioBeKa. THIIBI >KMBOTHBIX TKaHEM: 3MHUTEIUaIbHAsA, COCAUHUTEIILHAS,
MbIIIeuHast, HepBHast. OCOOEHHOCTH CTPOCHUS, QYHKIIUNA U PACTIOJIOKCHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA

4.6

Opranbl U CHUCTEMBI OPraHOB >KUBOTHBIX. (DYHKIIMM OpPraHOB M CHUCTEM
opraHoB. Omopa Tema  opraHu3moB. CkeneTbl  OJHOKJIECTOYHBIX
W MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbI1 ¥ BHYTPEHHHUM CKEJET.
CtpoeHue U TUIbI COEAUHEHUST KOCTEH.
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JIBU>KEHHE MHOTOKJIETOYHBIX XHUBOTHBIX. [IuTtanue xuBoTHbIX. [luTanue
NO3BOHOYHBIX JKMBOTHBIX. JlpIXaHWe JKHMBOTHBIX. KOXKHOE JbIXaHHE.
XKabepHoe 1 1eroyHoe JbIXaHue.

JIpIXaHHE MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOEHUS
JETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHUCTEMa YEJIOBEKA.
MexaHu3M BEHTWISIIIUU JIETKUX Y NTUIl U MJIEKOMUTAIMMX. TpaHcmopt
BEILIECTB Y OPraHu3MOB. TpaHCIOPT BEMIECTB y KUBOTHBIX. KpOBEHOCHAs
cuctema U ee opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX YKWBOTHBIX.
Kpyru kpoBooOpaiieHus. OBOMIOIUOHHBIE  YCIOXXHEHHUS  CTPOCHUS
KPOBEHOCHOW  CHCTEMBI  IO3BOHOYHBIX  JKMBOTHBIX.  BpiaeneHue
y opranu3moB. Bebinenenue y XKUBOTHBIX. COKpaTUTENbHBIE BaKyOJIU.
Opransl BeieneHns. CBA3b MOJOCTH TEIA C KPOBEHOCHOM U BBIIECIUTEILHON
cucteMamMu.  BpigeneHue y — TO3BOHOYHBIX — KMBOTHBIX.  3alllUTa
Yy MHOTOKJETOYHBIX JKUBOTHBIX. [IOKpOBBI W HMX MPOU3BOJIHBIC.
PazgpaxkumMocTe W perymanuss |y OpraHu3MoB. PaznpaxuMocTb
Yy OJIHOKJICTOUHBIX OpraHu3MoB. Takcuchel. Pa3znpakxuMocTh W peryssius
Yy MHOTOKJIETOUHBIX pacTeHUN. POCTOBBIE BellleCTBA U UX 3HAYCHHUE.
HepBHast cucrema u pediekTopHas peryasiuus y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cucteMa u ee oTnelbl. DBOIIOIMOHHOE YCIOXKHEHUE
CTPOCHUSI HEPBHOW CUCTEMBI Y ’KUBOTHBIX.

Pa3zpaboTka anroputmMoB u nporpamm i 3GHEeKTUBHON (PYHKITMOHATIBHON
AHHOTAIlMM T€HOMOB, TPAHCKPUITOMOB, IPOTEOMOB, METAa0OJIOMOB
MUKPOOPTaHU3MOB, PACTEHUHN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/II’)M 4CJIOBCKA U €T'0 310POBLC

5.1

Opranbl um cucTeMBl OpPraHoB uenoBeka. OTAensl TOJIOBHOIO Mo3ra
MMO3BOHOYHBIX >KUBOTHBIX. Pedniekc u peduiexkropHas nyra. bezycioBHbie
U yCIIOBHbIE peduieKkchl. ['ymMopasibHast perysiiuus U SHJOKPUHHAs CUCTEMa
KUBOTHBIX W 4YesioBeka. JKene3bl HIOKPUHHOM CUCTEMBI U UX TOPMOHBI.
JleficTBUE TOPMOHOB. B3aMMOCBSI3b HEPBHOW M SHIAOKPUHHOW CHCTEM.
I'mnoTtanmamo-runoduzapuas cucrema. Pednekc u pediaekTopHas myra.
be3ycioBHbIE U YCI0BHBIE pedhIeKChl

5.2

3amuTa opranusma ot 0osesneil. UMMyHHas cucrema yenoBeka. Kinetounsii
151 T'yMOpPaJIbHbIN MMMYHUTET. BpoxnenHsin, npUOOPETEHHBIN
crienupuyecKuit MMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
nmmynuteta (II. Dpnux, ®.M. bepuer, C. Tonerasa). BocnanurenabHbie
OTBETHl OPraHU3MOB. Polb BpOXKIEHHOIO HMMMYHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUN

5.3

Kposenocnas cucrema u ee opransl. Cepale, KPOBEHOCHBIE COCYbI U KPOBb.
Kpyru kpoBooOpamienusi. Pabora cepatia u ee peryisinus
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5.4

Hbixanue uyenoBeka. Juddysus ra30B uepe3 MNOBEPXHOCTh KIETKH.
JlpIxaTenpHasi cucTeMa 4ejoBeka. J[pixarenabHas MOBEPXHOCTb. Peryssimms
apIxaHus. J{pixatenbHbie 00bEeMBbI

5.5

HI/IIHGBapI/ITeJIBHaﬂ CHCTCMA 4YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIIBHOI'O TPAKTA.
HI/IHICBapI/ITCJ'II)HLIG KCJIC3HEI. BHYTpI/IHOJIOCTHOG N BHYTPHKIICTOYHOC
IMMIICBAPCHUC

5.6

[ToxpoBbl u ux mpousBogubie. Opransl BeigeneHus. [louku. Ctpoenue
u (GyHKIMOHHpOBaHHE HedpoHa. DuUIbTpalus, CeKpernuss U o0paTHOe
BCAChIBaHME KaK MEXaHHM3Mbl pabOThl OpraHoB BblaeieHHs. OOpa3zoBaHUe
MOYH y YeJIOBEKa

5.7

I{BI/DKCHI/IG yeJIoBeKa: MbIlieuHas cucreMa. CKeJIeTHbIS MBIIINOBI U UX pa60Ta.
CTpOGHI/IC X THUIIBI COCOMHCHU KOCTEM

Teopus 3Bosmronuu. Pazsutue xxu3Hu Ha 3emiie

6.1

OBomtonmonHass teopuss Y. JlapBuna. IIpeamocbuiki BO3HUKHOBEHMS
napBuHu3Ma. JKW3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JBrkymue cwibl dBoiouuu  BugoB 1o Y. JlapBuHy (BbIcOKas
UHTEHCHUBHOCTb pa3MHOKEHUS OpraHU3MOB, HacCIIeJICTBEHHAs
M3MEHYUBOCTh, O0pPH0OA 3a CYIIECTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
oT0op).

Odopmnenue cunterudyeckord Teopun sBosonuu (CT3I). HeitrpanbHas
Teopust 3Bodtounu. CoBpeMEHHas 3BOJIOLMOHHAS OHMOJOTUs. 3HAaYEHUE
ABOJIFOIIMOHHON TEOpUU B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa

6.2

[Tonynsauus Kak 3eMeHTapHas equHUIA 3BOIIOINN. COBpEMEHHBIE METObI
OLICHKM T€HETUYECKOT0 pa3HOO0pa3us U CTPYKTYphl nomysiuuid. 3mMenenue
reHo()oH/1a MOMYJISALNN KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBIEHUE. 3aKOH
reHeTudeckoro pasHosecus Jlx. Xapau, B. BaiinGepra.

DOnemeHTapHble (PAKTOPBI (IBMKYIIME CHJIBI) SBOMIONUHM. MyTallMOHHBINA
npouecc. KomOuHathBHas HW3MeHYMBOCTb. Jlpeld reHoB — ciydaiiHbie
HEHaNpaBJCHHbIE W3MEHEHHUs 4acTOT ajjened B momyisuusax. O¢gekt
ocHoBarenss. Murpauun. M3onmauus  nmomynauuii:  reorpaduueckas
(mpocTpaHcTBeHHAas1 ), Ononoruyeckas (penpoayKTHUBHAs).

EctecTBeHHbIit oTOOp — Hampamistomui ¢aktop dBomroiuu. Dopmbl
€CTECTBEHHOTO OTOOpa: NBIDKYIIWM, CTaOWIM3UPYIOMIHM, pa3pbIBAIOIINN
(mm3pyntuBHBIN). [lomoBoit oTOOP.

[IpucnocoOaeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT MHUKPOIBOJIOLUU.
Bo3HukHOBEHHE  TIPUCIIOCOOJIGHWM Yy OpraHu3MoB.  ApomMop¢o3bl
u  uavoamantanuu. llpumepbl  mpucnocoOiieHuid y  OpraHu3MOB.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kputrepum u cTpykTypa. BumooOpazoBaHue Kak pe3ysibTaT
MHUKPOIBOIOIUH. M30omsmms — kirodeBoit hakTop BuaooOpazoanus. [Iytu
U CcrmocoObl  BHA00Opa3oBaHUs: ajulonarpudeckoe (reorpadudeckoe),
CUMIIATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE» (TIOJUIUIIOUIU3ALINS,
rubpuan3anus). JJmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOTOTUIECKOTO Pa3HOOOPA3HSL.

Pons »BoMOIMOHHONW OWOJNOrMM B pa3pabOTKE Hay4YHBIX METOJ/IOB
COXpaHeHus1 Ouopa3zHo0Opaszusa. MUKPOIBOIOLNS U KOIBOIIOIHS Tapa3uTOB
U UX X035eB. MexaHu3Mbl (OpMHUPOBAHUS YCTOWYMBOCTU K aHTUOMOTUKAM
U CIocoObl OOpHOBI ¢ HE

6.3

Metonbsl wu3ydeHHsT MakpoldBodonuMu. [laneoHTONOrHYECKHE METOJbI
u3ydeHus: spoitouuu. llepexomnsie GopMbl U (UIOTEHETUYECKUE PSIIbI
OpTraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBoitouuu. CpaBHeHUE QIIOPHI
u ¢dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu.
Buapi-sHIEMHUKN U PETAKTHI.

OMOpPHOJIOTHUECKUE U CPAaBHUTEIbHO-MOP(POIOTHUYECKUE METOAbI U3yUEHUS
ABONIOIMH. [ eHeTHUECKE MEXaHU3MBbI BOJIIOIIMM OHTOTCHE3a U MOSBIICHUS
ABOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTUYHBIE W aHAJOTUYHBIE OpTaHbI.
PyaumenTtapaple opraHbl W aTaBU3MBL. MOJEKYJISIPHO-TCHETHUECKHE,
OMOXMMHUYECKHE ¢ MaTEMaTUYECKUE METOJbl HW3YYCHHUS OBOJIOIUU.
["'omonoruvnbIe TCHBI. CoBpeMeHHBIC METO/IbI MTOCTPOCHUS
(UITOTEHETHICCKUX JIEPEBBEB. XPOMOCOMHBIE MYTAallMM W  JBOJIFOIHUS
T€HOMOB.

OO61ue 3aKOHOMEPHOCTH (TIpaBuJIa) SBoJronuu. HeoOpaTHMOCTh IBOTIOIIHH.
AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJOLUA

6.4

Hayunbple rumore3bl NPOUCXOXKIACHHS KU3HM Ha 3emue. AOuoreHes
U na"cnepmud. JloHaydHble IIPEACTABICHUSA O 3apOKICHUM KU3HU
(kpearmoHu3M). I'MmoTe3a MOCTOSSHHOTO CaMO3apOXKIEHUS JKU3HU U €€
onpoBepkeHue oneitaMu @D. Penu, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxaeHne Ku3Hu U aCTPOOHOIOT U

OcHOBHBIE ~ JTambl ~ HEOPraHUYECKOW  DBOJIIOLUU. [InanerapHas
(reonoruveckast) BOJIONHS. XUMHUECKasi dBOTIONNsI. AOGUOTEHHBIN CHHTE3
OpraHUYeCcKuX BellecTB n3 Heopranndeckux. OnsiT C. Mumepa u I'. IOpu.
Obpa3zoBanue monuMepoB u3 MoHoMepoB. KoanepBarHas runoresa
AWM. Onapuna, runore3a mnepBuyHoro OynboHa JIx. XosjeiiHa,
reHeruueckas runotesa I'. Memnepa. Pu6ozumer (T. Uek) u runoresa «mupa
PHK» V. 'mnbepra. ®opmupoBanue MeMOpaH 1 BOSHUKHOBEHHUE TIPOTOKIICTKH.
HUctopusa 3emnm um MeTonbl ee u3ydeHHs. VckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonorust u ee meroabl. OTHOCUTENbHAs M a0COIIOTHAA
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reoXpOoHOJIOrus. [ €e0OXpoHOIOruuecKast Kaia: 30Hbl, 3pbl, HEPUOJIBI, STOXU.
HauvanbHble 3Tanel opranundecko sBomonuu. [losBienue u 3BOIONUA
NEPBBIX KJIETOK. OBOJIOLMSA MeTaboin3Ma. BO3HUKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbBIE OMOIJIEHKH KaK aHajor MEPBBIX Ha
3emiie coobmrecTB. CTpoMaTOIUTHI. [IpoKapuOTH U 3YKapHUOTHI.
[Ipoucxoxnenue YKapHuoT (cumOuorenes). DBOJIIOLIMOHHOE
IPOUCXOKIAECHUE BUPYCOB. [IponcX0okaeHne MHOTOKJIETOYHBIX OPIaHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX TPyl MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE 3Tanbl 3BOJIOIUHN BHICIIUX pacTeHud. OcHOBHBIE apoMOpP(O3bI
pacteHud. Bpixon pacrenuid Ha cymy. I[losiBlieHHWE CIIOPOBBIX PaCTEHUM
Y 3aBOeBaHue UMHU cyliu. CemeHHbIe pacTeHus. [Iponcxox1eHre HBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tallbl 3BOJIOLUU KMUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpulickuil B3pbIB — TMOSBIICHUE
COBpeMEHHBIX THUNOB. IlepBble XOpmoBblie >XHMBOTHbIE. JKU3HB B BOJE.
OBomiolMs MO3BOHOYHBIX. [Ipoucxoxknenue ampuOuil U penTUIui.
[IponcxoxneHHe MIIEKONMTAONIMX W OTUL. [IpuHOIMO — KIH0YEBOTO
apomop(o3a. OcBoeHue 0eCrioO3BOHOYHBIMU U MTO3BOHOYHBIMU JKUBOTHBIMU
CYILIN.

Pa3Butne xu3HM Ha 3emiie MO 3paM M MEPHOAAM: apXeu, MpOTEPO30H,
najgeo30i, Me3030i, KaitHO30iM. OOmas XapakTepUCTHKa KJIMMaTa
U TeoJlornyeckux rmporeccoB. [losBieHre H pacuBET XapaKTEepPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €ro yCJIOBHS U BIUSHUE HA ra30BbIi COCTAB
aTMoc(hephl.

MaccoBble BBIMUPaHHS — HKOJIOTMYECKUE KPU3UCHI Mpounuioro. [IpuduHb
U CIIEJICTBUSI MAaCCOBBIX BbIMUpaHUil. COBpEMEHHBIN SKOJIOTMYECKHUI KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznensl m 3amaun anTponosiornd. Metonbl aHTpornojaoruu. CTaHOBJIECHUE
MPEJCTABICHU O TMPOUCXOXKACHUU YesnoBeka. COBpEeMEHHbIE Hay4dHBIC
TEOPHH.

CxoncTtBO 4enoBeKa C  KUBOTHBIMH. (CHCTEMaTHYECKOE IOJI0KEHUE
yenoBeka.  CBUAETENbCTBA  CXOJCTBA  YEJIIOBEKA C  JKHUBOTHBIMU:
CpaBHUTEILHO-MOP(]OJTOTHUECKHUE, AMOPHOJIOTHYECKHE, dbuzuooro-
OnoxuMuyeckue, TmoBeaeHUeckrue. OTIUYHMS 4YelIOBeKa OT JKUBOTHBIX.
[IpssMoxoxkaeHHEe M KOMIUIEKC CBSI3aHHBIX C HHMM MpU3HAKOB. Pa3putue
TOJIOBHOI'O MO3ra U BTOPOUW CUTHAJIBHOU CUCTEMBI.

JIBvkymue criibl ((hakTOphl) aHTPOTIOTEHE3a: OMOJIOTUYECKHE, COIIMATILHBIE.
CooTHollleHne OMOJOTUYECKUX U COIMATIBHBIX (DAaKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIEC CTaUU aHTpONOreHe3a. ABCTPAJIONUTEKH — JIBYHOTHE TPEAKU
moaer. YenoBek yMelblid, NEPBbIC U3TOTOBJIEHUS OPYIHUM Tpyna. UemoBek

78




denepanbhas padouas nporpamma | buonorus. 10-11 kiaccer (yriyOneHHBIH YPOBEHb)

IPSAMOXOJISIINN ¥ TIEPBBINA BBIXOJ JItOJeH 3a mpeaensl Adpuku. Uenosek
reienp0eprekuii — 00Imii MpeIoK HeaH IePTaTbCKOTO YeIOBEKa U YeJIOBEeKa
pa3syMHOro. YemoBek HeaHIepTAbCKUN KaK BUJ JIFOJEH XOJIOJTHOTO KIMMAaTa.
YenoBek pa3yMHBIN COBPEMEHHOTO THUIIA, IECHUCOBCKUI YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 NpeaeaMu AQpuKy.

DBOJIOHUS COBPEMEHHOTO YeJoBeKka. EcTecTBEHHBIM O0TOOP B MOMYJISIIIUIX
yenoBeka. MyTalmoHHbIA Tporiecc W nonumopdusm. [lomynsiuoHHbie
BOJIHBI, JIpeii] reHoB, Murpanus u «3H(EeKT ocHOBATENS» B MOMYJISAIUIX
COBPEMEHHOTO YEeJIOBEKA.

Yenoseueckne pacel. llonstne o pace. bonpmme pacel: eBpomneouaHas
(eBpaswmiickas), aBCTpaJio-HErpOUJIHAS (PKBATOpHAJIbHAS), MOHTOJIOUJIHAS
(a3narcko-aMepukaHckasi). BpeMs u myTH paccesieHrs 4eI0BeKa 10 MIAHETE.
EnuncTBO uenoBedeckux pac. HaydHas HeECOCTOSITENBHOCTh pacu3Ma.
[TprcnocoOaeHHOCTh YeI0BEKa K pa3HbIM YCIOBUSAM OKpPYXarolle cpeabl.
Bnusinue reorpaduueckoit cpensl U gpelida reHoB Ha MOp(dOIOTHUIO
1 (PU3UOJIOTHIO YEJIOBEKA

7 DKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH
7.1 Paznensl u 3anaun 3xonorun. CBA3b S3KOJOTHH C IPYTUMU HAYKaMHU.
Mertonas! skosioruu. [loneBbie HAOMIOEHUS. DKCIIEPUMEHTHI B AKOJIOTHHU:
MPUPOJHBIE U JTabopaTopHble. MonenupoBaHue B 3KOJIOTMH. MOHUTOPHUHT
OKpY’Karolel cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN
7.2 Dkosornueckue (HakTopbl U 3aKOHOMEPHOCTH HX nericTBus. Kiaccudukanms

AKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTPOIIOTCHHBIE.
OO0mure 3aKOHOMEPHOCTH NEUCTBHS 3KoJoruueckux ¢akropos. IIpasuio
munumyma (K. [Inpenrens, FO. JInbux). ToaepaHTHOCTh. DBPUOMOHTHBIE
U CTEHOOMOHTHbBIE OPTaHU3MBI.

AbGuotnueckue Qakropsl. CBeT Kak sKkojormyeckuid (axrtop. JlericTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa HAa OpPraHU3MBbl. JKOJOTHUYECKHE
IPYNIbl PACTEHUH M )KUBOTHBIX IO OTHOLIEHUIO K cBeTy. CHUTHaNbHAs POJib
ceera. @otonepuoausM. Temmeparypa Kak 3KOJOTHYECKUU (aKTOp.
JelicTBue TEMIIEPATYpPhl Ha OpPraHU3MBlI. [TovikuorepmHbIe
Y TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.
Brnaxnocts kak sxonmormueckuit ¢akrop. IIpucrnocobnenuss pacTeHHit
K TMOJJepXKaHWIO BoaHOro OamaHca. Kiaccudukamuss — pacTeHH
0 OTHOLIEHUIO K Bojie. [Iprcnocobienrs sKUBOTHBIX K M3MEHEHUIO BOJAHOTO
pexuma.

Cpenpl 0OMTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, TTOYBEHHAs,
rIyOMHHas MOJMOYBEHHAsi, BHYTpUOpraHu3MeHHas. DU3UKO-XUMHYECKUE
0COOEHHOCTH cpejl oOuTaHusi opraHu3MoB. [IpucrnocoOiaeHus: opraHu3MOB
K KU3HH B Pa3HBIX Cpelax.
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buonornueckne putmpl. BuemmHme u BHyTpeHHHE puUTMBL. CyTOYHBIC
U TOAuYHble pPUTMBI. [IpUCOCOOIEHHOCT, OpPraHU3MOB K CE30HHBIM
U3MEHEHUSIM YCIIOBUN KU3HH.

XKuznennsie Gopmbl opraHuzmoB. [loHsiTHE O KU3HEHHOH (QopMme.
XKuzHennsie GOpMbI paCTEHUMN: JEpeBbsl, KYCTapHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJTHOJICTHHE TpaBbl. JKu3HEHHbIE ()OPMBI )KHBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTBI, a3pO0OUOHTHI. OCOOEHHOCTH CTPOCHMS U 00pas3a
KHU3HU.

buotnueckne  ¢akroppl.  Bugel  OMOTHUECKMX ~ B3aMMOJICHCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, cuUMOMO3 U ero ¢dopmbl. Ilapasutusm,
KooTieparus, MYTYyaJIu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxjeOHn4ecTBO). Herpoduueckue  B3ammoaeHcTBUS  (TONHUYECKHE,
dbopuueckue, ¢dabpudeckue). 3HaYeHUE OHOTHYECKUX B3aUMOCHCTBUIA
JUIA  CYIIECTBOBaHHWS OpraHu3MOB B cpeae obOurtanus. [IpuHiun
KOHKYPEHTHOTO UCKIIOYCHUS

7.3

OKOJIOTUYECKUE  XapaKTepUCTHKKM  nomyisaumu.  [lomymsmuss — kak
Ouonoruueckas cuctema. Poilb HEOJHOPOIHOCTH Cpelbl, (U3NYECKUX
OapbepoB M  OCOOEHHOCTEM OHOJOrMHM BUAOB B  (POPMHUPOBAHUU
IIPOCTPAHCTBEHHOW  CTPYKTYpbl monyysinuid. (OCHOBHBIE TIOKa3aTEIn
NONYJIALIMU: YUCIECHHOCTD, IUIOTHOCTh, BO3PACTHASA U II0JIOBAsl CTPYKTYpa,
POKIAEMOCTB, IPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALIUS.
OKoJiornueckas CTpykrypa nomyiassunn. OneHKka YUMCIEHHOCTH MOITYJISILUY.
JlnvHaMuKa TOMyJSAIMM W €€ peryiasauusa. buoTtuuecknii noTeHUuHan
nonyysiquui.  MozenupoBaHue JOWHAMMKHA Tonyisinud. KpuBele pocta
YUCJIEHHOCTU nonmyisuuu. KpuBble BpDKHMBaHMS. Perymnsuus 4MCIEHHOCTH
MOMYJISIUUNA: POJb (PAKTOPOB, 3ABUCSAIIMX U HE 3aBUCAUIMX OT IJIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUaIo0B (r- u K-ctparerun).

[TonsiTue 00 3KoJOTMUECKOW HUIIE BUJA. Mecroobutanue. MHoromepHas
Mozenb  dkonorndeckor — Humm k.M.  Xarumncona.  Pa3mepsl
JKOJIOTMYECKON HUIIM. [loTeHInanbpHas U peain30BaHHAas] HULIK.

Bun xak cucrema nomymnsuui. Apeanbl BUIOB. BUIIBI M MX JKU3HEHHBIC
CTpaTreruu. 3aKOHOMEPHOCTH IIOBEIECHHWSA M MUTPALMA  >KUBOTHBIX.
buonornyeckre MHBa3uM 4yKEPOIHBIX BUIOB

7.4

CooOmectBa opraHu3MoB. buonieHo3 U ero crTpykrypa. CBs3M MexIy
Oopranu3mMamMu B OHOIEHO3€. OKOCHCTEMa KaK OTKpbITas cHCTEMa
(A.JIx. Tencnu). DyHKIMOHATBHBIE OJOKKM OpPraHU3MOB B DKOCHUCTEME:
NPOAYIEHThl, KOHCYMEHTBI, PpEOyLUEeHTh.. Tpodudeckue  ypOBHHU.
Tpoduueckne menmu wu cetu. AOWOTHYECKHE OJIOKM DKOCHCTEM.
[TouBbl W unBl B 3KOCcHCcTeMax. KpyroBopoT BemecTB M MOTOK JHEPTUU
B DKOCHCTEME.
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OcHOBHBIE  TIOKa3aTeNIM  JIKOCUCTEMBI. buoMacca ¥ MPOMYKIIHSL.
DKOJIOTUYECKHE MPAMUIBI YUCEN, OMOMACCHI U DHEPTHH.

HampaBnenHneie  3aKOHOMEpPHBIE CMEHBI  COOOIIECTB —  CYKIIECCHHU.
[lepBu4HbIE M BTOPWUYHBIE CYKIIECCHM M WX NPUYUHBI. AHTPOIOTCHHBIC
BO3/€icTBUS Ha cykieccuu. KiimmakcHoe cooOiiectBo. buopasnoobpasue
Y TIOJTHOTa KPYrOBOPOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.
[TpupoaHbIE SKOCHCTEMBI. AHTPOTIOTCHHBIE YKOCHUCTEMBI. ATPO3KOCHCTEMA.
ArporieHo3. Pazmmumss MexIy aHTPOTNIOTCHHBIMH W TPUPOTHBIMH
HKOCUCTEMaMH.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOodkocuctem. ['oposackas
dnopa u dayna. Cura"Tponm3ammsi TOpojckor (ayHbl. bruomormdeckoe
U XO34HCTBEHHOE 3HAUEHUE AarpodKOCHUCTEM U  YPOOIKOCHCTEM.
3aKOHOMEPHOCTH (DOPMHPOBAHKSI OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB
B DKOCHCTEMaX.

[lepeHoC »SHEprUM ¥ BEMICCTB MEXKIY CMEKHBIMH 3KOCHCTEMaMHU.
YCTOWYMBOCTh OPTaHW3MOB, TMOMYJISAIMA W OKOCHCTEM B YCIOBHSIX
€CTECTBCHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUI

7.5

buochepa — oOumennanerapHas o000J04ka 3eMJIM, TJI€ CYIIECTBYET
WK CyliecTBoBaJia >ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe.
Oo6nactu OGuochepsl U ee coctaB. JKuBoe BemiecTBO Ouocdepsl U €ro
(YHKIIH.

3aKOHOMEpPHOCTH CyiecTBoBaHus 6nocdepbl. OcodbeHHOCTH Onochepsl Kak
ro0anbHOM  HdKOocucTeMbl. JlMHamuyeckoe paBHOBecHe B Ouocdepe.
KpyroBopoThl BemiecTB 1 OMOT€OXMMHUYECKHE ITUKIBI (yriaepoja, a3oTa).
PutmMugyHOCTS siBIICHHI B Onocdepe.

3oHasibHOCTE Ouochepsl. Ilonsitue o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJIpa, XBOWHBIC Jieca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, TIyCTBIHM, TPOMHUYECKHE Jieca, BBICOKOTOphsi. Kmmmar,
PACTUTENbHBIA U KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa v QYHKITUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAIA
u 6uochepHbIX QyHKIIHI

7.6

OKOJIOTMYECKHE KPU3UChl M MX MpUYMHBL. Bo3xelcTBue 4enoBeka
Ha Owuocdepy. 3arpsisHeHHE BO3AYIIHOM cpenpl. OxpaHa Bo3AyXa.
3arpssHeHre BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiiuMara.
AHTpOIIOT€HHOE BO3/ICMCTBHE HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
paCTUTEIIBHOTO M JKUBOTHOTO Mupa. OCHOBHBIE TPUHIMUIIBI OXPaHbI
npupoabl. Kpacueie kauru. Ocobo oxpaHsemble MPUPOJHBIE TEPPUTOPUU
(OOIIT).

Bboranunueckue caabl U 300J10THYECKUE TTAPKH.
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OCHOBHBIE TPUHITUIIBI YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA U TPUPO/IHL.
PammonanbHOE TPUPOIOIONB30BAaHHE M COXPAHEHUE OHOJIOTHYECKOTO
pazHooOpasus 3eMiu
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