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NHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (nmanee - Ouomorus) Ha
YpOBHE cpeqHero obiiero obOpa3zoBaHus pa3paboraHa Ha ocHOoBe (DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (enepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs u3yudenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepeniani  0O0y4eHUsT Ha YpPOBHE CpeaHero oOimiero oOpa3oBaHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01MM, cpeHUM NpodhecCHOHATBHBIM U BBICIIUM OoOpa3zoBaHueM. B To xe Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4armmuXcss M CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue o
eI M 3ajadax Mu3ydeHus ydeOHoro mpenvera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpPHpOBaHHE TO pa3jieliaM M TeMaM, paclpelesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BATEIbHOCTh U3YUYEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pPAaCTHBIX OCOOCHHOCTEM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu30BaH TMPUHIHUII TPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHwus, Oyaromaps 4YeMy MPOCMaTpUBaETCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJICTaBICHUA O 30pOBOM 00pa3e JKW3HM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
IIporpaMme Mo OHOJOrMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OOydYeHUS U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro o0pa3oBaHHs Ha
YPOBHE CpeIHEro 00I1Iero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeIHEro oOuiero oopa3zoBaHUs
3aBepiiaeT Ouosiornyeckoe oOpa3oBaHUME B IIKOJE M OpPUEHTUPOBAH Ha



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, FIBOTIOLIUOHHOTO YUEHHS U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro colep X aHUsl COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpamus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K H3yYeHHI0 OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYarOTCSi OCHOBBI MOJEKYJSIPHOW M KJIETOYHOM OHOJOTHH, SMOPHOJIOTHUU U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHe 0 Onocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0Opa3WM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOMYJISIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETHUUYECKOIO MaTepHaja B COJAEPKAHMM IPOrPaMMBbl
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHOro mpeameta «buosorus» Ha yriayOaéHHOM YpOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, uiu K BBIOODPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJIOTHUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh W OCOOCHHOCTSX OHOJIOTHYECKUX CHCTeM (KJICTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTHH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH M
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥  COIMAIBHO-D)KOHOMHUYECKUMU M  OIKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduakTuKi MHGEKITMOHHBIX 3a00J€BaHUi, TIPaBWIa TTOBEICHUS B MIPHUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YyYAIOMIMXCSA WHTEIUICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJIeIOBAHNM, PEIICHHs] OMOTOTHYECKUX 3a/1a49, MOJACIUPOBAHMS OMOTIOTHYECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYyXXaromux Jrojeid  (coOmrogeHuss Mep nOpouIakTuku — 3a00JieBaHUH,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPACKTOpUHU, CIIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopazoBanus, coctasisier 204 gaca: B 10 xiracce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OMOJIOTrMYEeCKOro Oo0pa3oBaHUsS B  OpPraHU3AlUSIX CPEIHETOo
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00ydJaromuXcs B BHINIOJIHEHUU MPOCKTHBIX W y4eOHO-HCCIIEOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpCu8oM, HE BXOAHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAIHBIE M TIOMCKOBBIE HAY4YHBIE HWCCIECAOBAHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHE MPUPOIBI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTraHU3aLIMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHdeckmii), OwmocdepHbiii. Ilporecchl, TPOMCXOIANINEC B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. [loHaTre o 3aBUCUMON U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKH», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHME pA3IUYHBIX METOHOB IpH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC TMOJOXXEHUSI COBPEMEHHOM KJIECTOUHOU
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpOIpEnapaThl PacTUTEIbHbIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benkwu.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauus. CpoiictBa ©OenkoB. Krnaccudukamuss  OeykoB.
buonornueckue Qynkuuu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdoOHBIE cBOMcTBa. Kilaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. JJHK n PHK. CtpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneotuasl. Ilpunmun kommuiementapuoctu. [IpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE TEPEHOCUMKH, UX (PYHKIUU B
Kietke. /[pyeue nykaieozuompugocpamor (HT®). CexpenupoBanue [JHK. Memoowv
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CMPYKMypvl U QYHKYULl 6UOMOAEKYN U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHre XUMUYECKHX 3JIEMEHTOB B  HEKHUBOMU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MoOJIeKybl  Oenka», «CTpyKTypbhl O€nKoBOM MoJeKynbl», «CTpoeHHe MOJEKy
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlabopaTopHass  padora  «lcciaemoBaHWe ~— HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crpoenue npokapuoTuyeckout kinetku. Kiaetounast creHka OakTepuil u apXew.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHIOLMTO3: MUHOUUTO3, (paromutos. Dk3ouuTo3. Knetounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHoOUJ0B KIETKH. CTpoeHHE TpaHyISIPHOTOPETUKYIIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame Ionvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenre u (GYyHKIMH MUTOXOHApPUW M 1actu. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl.  AkmunogvleMukpoguiamernmsi.  MBpIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnoie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 00010YKU 6 Mmumo3se. HoepHbviil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapHMOTHYECKOW KICTKH», «CTpocHHe
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

Jlaboparopnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreThdeckoe oOecrneueHrue KIeTku: mnpeBpamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CreroBas U TeMHOBas (pasbl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >Kele300aKTepuu, CepoOaKTEepUH, BOIOPOIHBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Oranbl HYHEPTreTHYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunnpoBanue. IHepeus membpanno2o 2epaouenma npomonos. Cuunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

[Toptpetsr: k. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHME TIpolleCCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTb, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmaeienus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pedepmasa, UHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYecKUx 0anHvlx. Hanomexunonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTHUECKHI) MepUO bl UHTEP(A3bI.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTui. JIUTUIOugHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuusa mutoTMdeckoro mukia kietku. [IporpamMmmupyemast KieToyHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMoOcOMBI, (DYHKIIMOHAbHAATEHOMUKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «OKU3HEHHBIM ITUKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpPOEHUS W JKU3HEACHTEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuid. Tunbel pacTUTENBHBIX TKaHEH: o0Opa3oBaTelibHAs,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEbHAsA, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHUs, (YHKIUN U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIETOYHBIX M
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MBI M HACTUU. J[BM)KEHHME MHOTIOKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KokHOe npIxaHue. J[pIxaTenbHas IOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIekonuTaommx. Perymsmus apixanus. JlpixaTenbHbie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyABbl M KpOoBb. Kpyru KpoBooOpamieHusi. DBOJIIOIMOHHbBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpenusi 1 00paTHOEe BCACHIBAHWE KaK MEXaHW3MBI PaOOThI OPTAHOB BBIJICIICHHSI.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3amura opraHusma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KiieTouHbI u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTHEeJbl. JBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HHOOKPUHHOM CUCTEMBI M MX TOPMOHBI. JleMcTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmuey, «OpraHbl IIBETKOBBIX PACTCHUM,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraroumxy», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE TNpenaparbl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
J€MOHCTPALMH OIBITOB 10 M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOO.IeM IMOPUOOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MJICKOIMTAIONINX. 3apOABIIICBBIC JIMCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUII TE€HOB. BiusHME Ha >MOPHUOHAIBHOE PA3BUTHE PA3IUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacteHuidt. (OOpa3oBaHue CIOp B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
ANIEKIIETKH U cnepmaro3onsa», «OCHOBHBIE CTaauu OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KuU3HEHHBIH LHUKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGopaTopHasi padora «l3ydyeHue CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopus craHOBIEHUS M pa3BUTHS TEHETUKH Kak Hayku. PaGoter T
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ T€HETUKH:  TUOPUIOJIOTUYECKUM,  I[UTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToAbl TeHETUKN Y, «CXEMbI CKPEIIUBAHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacUIeIUIeHUsT NPHU3HAaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHiens — 3aKOH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTpAllMd CLETUIEHHOTO HAcCJEJOBaHUsl IMPU3HAKOB, CBETOBON MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (OpMHUPOBAHUM
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAs.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTannroHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: XKUBbIE U TepOapHble SK3EMIUIIPbl KOMHATHBIX PacTeHH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C IMOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
0oJe3HH 4YenoBeKka. bolle3HM ¢ HAcHeICTBEHHOM MpeapacroyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmuner 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHHS] TCHETUKH
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax NpoOUCXOXKIEHUS © MHOro0Opas3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. M cKycCTBeHHBIM OTOOp: MAaCCOBBIA U
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paOoThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  YHpaeileHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSOB B HACJIEACTBEHHOW HW3MEHYHUBOCTHY,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXKEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHoJ10rusl ¥ CHHTEeTHYeCKAs OMOJIOT U

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHojorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas mnxenepus. MeTonsl KyJbTypbl KIETOK UM TKAaHEHW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocoMHasi W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaumnuna. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3aHHS KOMILIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTounas nunxkeHepusn», «l eHHass HHKEHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1.3apokaenue M pa3BUTHE IBOJILUNOHHBLIX NpeACTABJIEHUI B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHAs WM3MEHUYMBOCTb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpa3zue KyJIbTypHBIX (opM
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. JlapBuny)», «Cxema COOTHOIIEHUSI JBMXKYIIUX CHJI OSBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eAuHuIla 3BOJIOUUU. COBPEMEHHBIE METOBI
OIICHKM TEHETUYECKOr0 pa3sHOoOOpas3wsi W CTPYKTYphl momyssiuid. M3meHneHnue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPhl (ABUXKYIIKWE CHUJIbI) HBOJIONUU. MyTallMOHHBIH
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymismusx. O@dekr
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma Opetigha cenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTyYKTHBHAS).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3HPYIOMUK,  pa3pblBaIONINI
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl nmpucmnocoOaeHuit y opraHu3MoB: MOP(HOIOTHYECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHMUS: aJIJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIUIONAU3AIIMS,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BoMOnMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsimonnas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTHMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «llonmynsiroHHbIe BOJHBI YUCIEHHOCTH XUIIHUKOB U KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusmnonoruueckue anantanuny», «llpucrnocobmeHHOCT OpraHu3smMoB U eé
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«JTonurmonasl pacteHuit», «KamycTHo-penedHblii THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHEeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBoiouuu. llaneoHTonornueckue  MeTOBI
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomtonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumibi-
SHIEMUKHU U PEJIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
ABOMIIOIMHU. ['eHeTHuecKre MEXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opranbl M aTaBU3Mbl.  MOJEKYISpHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuuel 1 cxembl: «DuUmOreHeTHYECKU s JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Cteronedansy,  «Punmodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HA0Opbhl YEJOBEKa M IIKMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnanmnanuanu, JI. [lactepa. [Iporcxoxaenne >Ku3Hu 1 aCTPOOUOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas OBOJTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanue mnonmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoresa A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TuIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnn u Metonasl €€ wu3ydyeHus. lckomaemble OpraHu4ecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHOJIOTHs. ['e0XpOHOIOrHUYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
MEPBBIX KIETOK. DBOJIOIHUA MeTabonn3Ma. BO3ZHHUKHOBEHHE TMEPBBIX SKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
CrpomatonuTsl. [IpokapruoThl U 3yKapuOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. [IpoucCxoxIeHME MHOrOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIONMUM BBICIIUX pacTeHuil. OCHOBHBIE apoMOpGO3bI
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cylmu. CeMeHHble pacTteHusa. [IpoucxokaeHue I1BETKOBBIX
pacTeHU.

OCHOBHBIE ATalbl IBOJIONMH >KUBOTHOTO MHUpa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KUBOTHBIC. JKH3Hb B BOJIE. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. [IpoucxoxaeHue MIEKOMUTAIONIUX U
ntutl. [lpunmun ximodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIOrM4ecKuX mpoieccoB. [losiBIeHHe W pacuBET XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenust brnopasHooOpasus Ha 3emiie.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Hoptpertsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [{x. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYECcKOM 3BOMIOLUNY, «Cxema o0Opa3oBaHUsI FYKapUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdossl  pactrenuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pactenus», «OpraHbl I[BETKOBBIX pacTeHU», «Cxema pa3BUTUS >KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTue XKU3HU B MPOTEPO3OUCKON 3pey, «Pa3BuTue )XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIE MPENAPaThl KUBOTHBIX, PAKOBUHBI MOJLITIOCKOB, KOJJIEKIIUU
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yy4e€la NTULl WU 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHue — ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHune M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBPEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0kKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIC.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcCHOBHBIE CTaaAWM AHTPOIOTeHe3a. PaHHHME YenoBeKOOOpa3HbIe 00E3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK MPpsIMOXOISIIMN U MEPBBIN BBIXOJ JIFOAEHU
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a ImpenenamMu AQpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTaluuMoHHBIM mpouecc W noiaumopdusm. [lonmynsiuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  uyenmoBeueckux  pac.  HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOLUMOHHAS ~ aHTPOINOJOTHS U [aJ€OaHTPOMOJIOTHUs
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanne K03BOTOUUUONOIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUUY, «[ 0JTOBHON MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
npsAMOXOIAIIni», «JleHncoBckuii yenoek» «Heannepranbups», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MUA]OJIOTHYECKUMU U OUOJICHCKHMMHU CHOKETaMHU TPOUCXOXKICHMSI YeJIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
LIMMIIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass pabora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPTraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apoxaeHue U pa3BUTHE 3KoJoruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CesepioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJoruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpPOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPHHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennbie. O0ime
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasumino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CuUrHanbHas pojb CBETA.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3mebl. [loMKnIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
Mo/JIep ka0 BOJMHOTO Oananca. Knaccudukamnusi pacTeHUH MO OTHOIICHHIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, OYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpelnl oOuTaHus opraHu3mMoB. [IpucmocoOneHus OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer  opranusmoB. llonstTe o Ku3HeHHOUW (opme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Buner OMOTUYECKHX B3aUMOJICHCTBUN:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aMMOJICUCTBUU JIS CYIIECTBOBAHUS OPraHU3MOB B cCpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIE», «DU3MOIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHuit», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuszmy, «Koukypenuus», «CumOuosy,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JMYHBIX HKOJOTMYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIVBbIE KOMHATHBIE PACTeHUS, repOapuu U KOJUIEKIIMH TETIONI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuii, oTHOCSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUIEKIUU >KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpelax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICUCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOECHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixo10rusi BUA0B U NONMYJISAIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3HUECKUX OApbEPOB H
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCICHHOCTb, IUIOTHOCTb,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBaHue TMHAMHUKA NONYyJsiiud. KpuBbie pocTa YUCICHHOCTH MOMYJISIUN.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATEruu BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJorMUecKoil Hule Buaa. MectooOutanue. MHOTOMepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUTpallUi >KUBOTHBIX. buosormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisuuny, «CKOpPOCTh  3acelieHHsi TOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCEIICHUIO.

Tema 9. Dxkosiorusi cood61IECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MeEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kak OTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckne ypoBHu. Tpoduueckme nenu U cetn. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOpOIYKIMSL.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. Duyxmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUSA Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTH COOOIIECTR.



[Tpuponnbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAUYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoco 3ggexma u 6ud08-30upuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3aepASHeHUl  pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[optper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «Ctpykrypa  OMoueHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nutanus (macTOUIHASA, JETPUTHASA)», «IKOJIOTUUYECKAs] MUPAMUIA YUCEID,
«OKonoruyeckas nupamua OMoMacch», «IKOJOTHYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuE Jeca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
AHEPTUU B arporieHo3ey, «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydyenue paszHooOpa3us MEIKUX TOYBCHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WId B TEIJIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBasa kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6xactu duochepst u e€ coctas. XKupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOChepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUAJIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabnmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMOMBI cymmny, «Knumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannbiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBeKk U OKpy:Ka0OIIafA Cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KMBOTHBIM Mup. OXxpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO Pa3BUTHUSL YEJIOBEUECTBA U IPUPOIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHEe METOZOB MOHUTOPWUHTAa pA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPEeHmocnocoonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoaHuro omoenbHvlX 6uU008 U Ikocucmem. OcHogvl



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepb», «3arps3HeHue 1ouBbl», «llapHukoBwld  3pdexkT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OxXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COITMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ydbTaThl OCBOGHHUSA YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIUOHHBIM TIEHHOCTSIM POCCHUCKOTO OOIIECTBa, PaCIIUpPEHUE KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA M TIPaBOIIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOrMYECKUX HKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

FOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU I€STETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, UYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJOTWMH, TMOHUMAaHUS 3HAUYCHHUA OWOJOTMM B TO3HAHUM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHMUE JTYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasi ACTETUKY ObITa, HAYYHOIO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3nyeckoro BocnUTaHus, (GoOpMHUPOBAHMS KYJbTYPbI 310POBbSl U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATAA M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIINX 37]0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00U¢E;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIHLHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUHU BCEH KU3HH;

7) KOJI0THYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHWSI W YMEHUS TPU PEHICHUH MpoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHUE MPOTHO3UPOBATh HEOJArONpPUSTHBIE KOJIOTHYECKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUN U TIPEIOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO FKOJIOTMUYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeSATeTLHOCTH HKOJIOTUUECKOMN HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMHU B ITO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKON JMEATEIbHOCTH HKOJIOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEILCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

noHUMaHue crnenupuku OUOJOTHUM KaK HayKH, OCO3HaHHS €€ polu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUus 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodieM
COXpaHEHHs TPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTU OHWOJIOTHHU ISl COBPEMEHHOM IMBUIIU3AIUU:
oOecrieyeHUs] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHHUE TEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOIb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUH OKPYXAIOUIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIONINXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS TI0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHUE LEHHOCTH HAaYYHOH MESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NS TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAaHUW MO OHOJOTUU B
COOTBETCTBUH C KU3HEHHBIMU NMOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHayYHbIC MOHATHUS, OTpaXkalollue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCCIIEOBAHNUE, Ha0JI0/1eHKE, U3MEPEHHUE, DKCHEPUMEHT 17}
IpyTHe);YHUBEpCaIbHbIE yueOHbIe NENCTBUS (mo3HaBaTeNbHbIE,
KOMMYHHMKATHBHBIE, PETYJISITUBHBIE), o0ecreunBaroIme bopmupoBaHue

(GYHKIIMOHAIBHOW TPAaMOTHOCTH M COIMAJbHOW KOMIICTCHIIMM OO0 YyYarOIINXCS,
CIIOCOOHOCTh 00YYaIONUXCS WCIOJIb30BaTh OCBOCHHBIC MEXKIUCIUTLINHAPHEIC,
MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJIbHBIMH
NEeHCTBUSAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cUHTE3a, CpaBHEHMUSI, KiIacCHU(pUKaINA, 0000IIEHNS ), pACKPBIBATh CMBICI
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHaIM3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2)0a30Bble HcCIe0BATEIbLCKUE IEHCTBUS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUH YICOHBIX M COITUATBHBIX IIPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallu3UpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TMPAKTHYECKYIO 00JacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMaHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMALINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBATh KYJITYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHbBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KAdyeCTBE CpEJACTBA mpu pabore cC
Oouosiorndeckort mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pAacToO3HABaHUS W 3alUTel  WH(oOpMammw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOH TeMbl (YMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIui,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOM popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAsA 1eSITeJIbHOCTD:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI U perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAUHUPOBATH JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0l pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PeryJSSTUBHBIMU AeiiCTBUSIMH:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEUCTBUSIX M IMOCTYIKAX MO OTHOIIEHUWIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJILHO  COCTABJIATH IJIaH pEIICHUs M[poOieMbl € Yy4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O PELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYIUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYIHX I[pPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJAEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha obOecreyeHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3IMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUA O MECT€ W pOJM OHOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMON  OHWOJIOTMYECKMX 3HAHHMK, KOTOpas BKIIFOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(knmetounas Teopust T. [lIBanna, M. llletinena, P. BupxoBa, XxpoMocoMHast Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro  HacienoBanuss [.MeHnensi, TOMOJOTMYECKHX  pSAJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCJIEAOBAHUAX IKUBBIX OOBEKTOB (OMHUCAaHUE, HU3MEpPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUH, >XUBOTHBIX, YEJOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3a,
MHTO3a, M€il03a, raMmeToreHesa, SMOpUOreHe3a, MOCTAIMOPUOHAIBHOTOPA3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

yYMEHHE YCTaHABIMBATh B3aWMOCBS3M MEXKIY OpPraHOWJIAMHU KIETKH H UX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BelIEeCTB, dTallaMu KJIETOYHOTO IIMKJIA ¥ )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUME aAPTYMEHTHI, OHOJIOTHMYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIETYEMBIMH OMOJOTHYECKUMH MPOIIECCAMU U SIBICHUSIMU, JENaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpeacTBamMu, (GOpMyIupys LEedb HUCCIECJOBAHMS, AaHAJIU3UPOBATH IOJYUYECHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  pe3yNbTaThl HA  yYEHHYECKHX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUI B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMs B OpraHu3alUsax CpeaHero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJI, 3KOcUCTeMa, Ouocdepa), OHOJOTMYECKUE TEOpPUU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoactsa K. M. boapa), mpaBuna (muaumyma 1O. JluOuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOICHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISBICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBSI3M MEXIYy MPOLECCaMH 3BOJIIOLINH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUIIOB K Cpele OOMTaHMs, aOMOTHMYECKMX M OMOTHYECKHX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CIUHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBCHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, NMPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh TMO3HABATENbHBIM HWHTEpPEC, HaIpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
(uudgposbie)
n/m | TeMNporpaMmbl Bcero KonTtpoabubiepadorsl | [IpakTHuecknepadoTsl
o0pa3oBaTebHbIepecypchl
1 buonorusikakHayka 1
2 JKuBble cucTeMbl U UX U3Y4EHUE 2
3 BuonorusikneTkn 2
4 XHAMHUYECKassOPraHu3aUusAKIECTKH 10
5 Crpoenue U GyHKIHUUKIETKA 8 0.5
6 OOmeH BelecTB U MpeBpalicHue 9 1
SHEPIUH B KIIETKE
7 HacnencrBennas nnpopMmais u 9 1
peanu3anys e€ B KIeTKe
JKU3HEeHHBINITUKITKIICTKA 6 0,5
Crpoenue u GyHKIMHOPTaHU3MOB 17 1
10 PasmHoxkeHue n 8 1 05
pa3BUTHEOPraHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U 2
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH 10
HaCJIeICTBEHHOCTH
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 0,5
14 I'enernka yenoBeka 1
15 CenexuusiopraHusmMoB 4




buorexnonorus u

16 4
CHUHTETUYECKAIONOJIOT U
17 PesepBHOEBpEMs 1
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11 KVIACC

KonuyecrBouacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMepa3aeo0B U
(uu¢pposrIe)
n/n TeMIIPOIrpaMMbl Bcero KonTtpoabubiepadorsl | [IpakTnuecknepadoTsl
o0pa3oBaTe/bHbIEpeCyPChI
3apoK/IeHUE U pa3BUTHE
1 9BOJIIOIIMOHHBIX MPEICTABICHUN 4
B Ouosoruu
Mukpo3BOIIIONHUS U
2 P 14
e€pe3ynbTaThl
3 Makpo3Botonus u 6
€€pe3ynbTaThl
[IpoucxoxneHue u pa3BuTue
4 15 1 1
JKU3HU Ha 3emMie
IIpoucxoxaeHueueaoBeKa —
5 P 10 0.5
aHTPOIOTeHe3
DKOJIOTUSI — HayKa O
5 B3aMMOOTHOUICHHUSIX OPraHU3MOB 3 1
Y HAJIOPraHU3MEHHBIX CHCTEM C
OKpYyKarolen cpeon
Opranusmsl U cperaoduTanus 1
DKOJIOTUSIBUJIOB Y IOMYJISILIUI
9 DKOJOTUsCO0OIIECTB. 12
DKOJIOTUYECKHECUCTEMBI
buocdepa —
10 tbep 6 1
ro6anpHasIKOCHCTEMA
11 YenoBek u OKpyKaromascpeaa 6 1
12 PesepBHOEBpEMS 8




OBIIEE KOJIMYECTBO YACOB ITO
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne KoanuecTBouacoB
JIeKTPOHHbIENH
Jarauzyye
n | Temaypoka Beero Koutpoasn | IIpakTnueck st ¢ppoBbIcoOpasoBa
/ bIepadoThI uepadoThl TeJIbHbIEpeCcypChl
n
1 bronorus kak KOMIUIEKCHAsI HAyKa U Kak 1 01.09.2025 P
4aCTh COBPEMEHHOTO OOIIECTBA
JKuBBIe cucTEMBI U NX CBOWMCTBA 1 02.09.2025 POIII
YpoBHEBasOpraHN3ausKUBBIXCUCTEM 1 04.09.2025 | POII
4 HcTopust OTKPBITHS U U3YYCHUS KIICTKH. 1 08.09.2025 P
Knerounasiteopus
5 MeToapl MOJIEKYISIPHOHN U KIECTOYHOM 1 09.09.2025 POII
ouosIoTun
6 XUMHUUYECKUNCOCTABKIIETKI 1 11.09.2025 POIII
7 MuHepanbHbIC BEIIECTBA KICTKH, UX 1 15.09.2025 POII
OuoJsIoTHYecKas pojb
8 Opranndeckue BenecTBa KISTKH — OCJIKH. 1 16.09.2025 POIII
9 CoiicTBa, ki1accuduranus u QyHKIUU 1 18.09.2025 POII
0eIIKoB
10 Oprann4ecKeBeneCTBAKIETKH — YIIIE€BObI 1 22.09.2025 POII
11 OprannuecKkeBeeCTBAKIETKH — JTUIHUbI 1 23.09.2025 POIII
12 | Hyxkneunossle kucnotsl. JIHK u PHK. 1 25.09.2025 | POII
13 Crpoenue u ¢pyukiuu ATD. [pyrue 1 99.09.2025 POIII
Hykneosuarpudocdarsr (HTD)




CexBenupoBanue [JHK. Metoapl reHOMUKH,

14 1 30.09.2025 POIII
TPAHCKPUIITOMHKH, TPOTEOMHUKHU

15 MeToapl CTPYKTYpHO# OMOJIOTHI 1 02.10.2025 | POII

16 | Tumsl knetok. [IpokapuoTnyeckas KieTka 1 06.10.2025 | POl

17 CrtpoeHue sykapuoTHYECKON KIIETKH. 1 07.10.2025 | POII

18 [ToBepxHOCTHBIAAIIAPATKIETKH 1 09.10.2025 PO

19 OnHomMeMOpaHHBIE OPTaHOUIBI KIIETKH. 1 13.10.2025 | PDII
[TosryaBTOHOMHBIE OPTaHOU/IBI KIICTKH:

oo | MHTOXOHIDHH, ITACTHEL JlaGoparopHas 1 05 14102025 | POIII
pabota «/ccenoBanue mia3Momn3a u
JETIIa3MOJTN3a B PACTUTEIIBHBIX KIIETKAX)

21 | HemeMOpaHHBICOPTAHOUIBIKICTKH 1 16.10.2025 | POII

22 Crtpoenue u QyHKIIUUAIpA 1 20.10.2025 | POl

93 CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK 1 91.10.2025 | POIII
9yKapuoT.
AcCUMWIALINS U TUCCUMIISALUS — JBE

24 CTOpOHBI MeTaboIM3Ma. TuIbl 0OMeHa 1 23.10.2025 POII
BEIIECTB.

o5 DepMEeHTaTUBHBIN XapaKTep peakiuii 1 06.11.2025 POIII
KJIETOYHOTO METa00Iu3Ma.

26 benku-akTuBaToOphl ¥ OCIKU-UHTUOUTOPHI 1 10.11.2025 POl

27 ABTOTPO(GHBINTUIIOOMEHABEIIECTB 1 11.11.2025 | PDII

28 doTtocuHTE3 13.11.2025 | PDII
Xemocuntes. JlabopaTopHas paboTa

29 | «CpaBHeHue ImpolieccoB (pOTOCUHTE3A U 1 0.5 17.11.2025 | POLI
XEMOCHHTE3a»

30 | AmnaspoOGHble opranu3mbl. Buel 6poskeHus. 1 0,5 18.11.2025 | POLI




Jlaboparopuas pabota «CpaBHeHUE
MIPOLIECCOB OPOIKEHUS U IBIXaHUS)

AdpoOHBIC OpraHU3MBI. DTaIIbI

31 1 20.11.2025 | PDII
HHEPTEeTUIECKOTO 0OMEeHa
DHeprus MeMOpPaHHOTO IPaIueHTa MPOTOHOB.

32 Cunre3 AT®: pabota nmporoHHo AT®D- 1 24.11.2025 | PDII
CUHTA3bI

33 PeaknunmarpuyHorocuHTE3a 1 25.11.2025 | PDII

34 | Tpauckpumnus — MatpudabiiicuaTe3 PHK 1 27.11.2025 POIII

35 | Tpaucusaus u e€dTarbl 1 01.12.2025 POII

36 KomupoBanue amuHOKHCIOT. Posts pubocom B 1 02.12.2025 | POII
O6uocuHTe3e Oenka

37 Opranuzanus reHoMa y TpOKapuoT U 1 04.12.2025 | POIL
AYKapHOT

38 MonekymsipHbIe MEXaHU3MBbI SKCTIPECCHU 1 08.12.2025 | POIL
TCHOB Y DYKapuOT

39 Bupycsl — BHEKIIeTOUHBIE (POPMBI JKU3HU U 1 09.12.2025 | POIL
o0JIMTaTHBIC TAPA3UTHL

40 Bupycubie 3a6oneBa£m${ YeIoBeKa, 1 11122025 | POLI
KUBOTHBIX, PACTCHHI.

41 HanorexHonoruu B OMOJIOTUH U MEIULIMHE 1 15.12.2025 POII

42 JKU3HEHHBIN UK KIETKH 1 16.12.2025 POII

43 Martpuunsiiicuare3 JIHK 1 18.12.2025 | PDII

44 | XpoMOCOMBI. 1 22.12.2025 POIII

45 JleneHueKneTk — MHUTO3 1 23.12.2024 POII

46 Tuns! knetok. KapuoknHes 1 IUTOKKHES. 1 05 95,12 2025 POII

JlaGopaTopnas pabora «Habnronenue murosa




B KJIETKaX KOHUMKa KOpEIIKa JIyKa (Ha
rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsauuskn3HEHHOTOIIMKITAKICTOK 1 29.12.2025 POIII
48 | OpraHusM Kak eIuHOE [eI0e 1 30.12.2025 POIII
49 Tkanu pacTeHUN. 1 12.01.2026 POl
50 TkaHM )KUBOTHBIX U YEJIOBEKA. 1 13.01.2026 PO
o1 Opransl. CHUCTEMBI OPTaHOB. 1 15.01.2026 PO
52 | OmoparenaopraHu3mMoB 1 19.01.2026 POIII
53 JIBI>KEHHEOPraHU3MOB 1 20.01.2026 PO
54 | IlutanmeopraHU3MOB 1 22.01.2026 PO
55 [TuTaHue MO3BOHOYHBIX )KHBOTHBIX. 1 96.01.2026 P
[MumeBapuTenbHAs CHCTEMA YEIOBEKA
56 JIpIXaHHeOPraHNu3MOB 1 27.01.2026 PoOII
57 JIpIxaHue MO3BOHOYHBIX JKHBOTHBIX H 1 99.01.2026 P
9eoBeKa
58 TpancnopTBeIIEeCTB y OPraHu3MOB 1 02.02.2026 PoOII
59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX 1 03.02.2026 P
KHBOTHBIX U Y€JIOBEKa
60 Brinenenue y opranu3smMoB 1 05.02.2026 PoOII
61 3amuTa y OpraHu3MoB 1 09.02.2026 POII
62 | HmmyHHascucTeMayelnoBeKa 1 10.02.2026 POIII
63 PazgpaxkuMocTs U perynauus y opranu3sMoB 1 12.02.2026 POl
64 ['ymopaibHas peryasius 1 SHI0KPUHHAS 1 16.02.2026 LI
CHCTEeMa KUBOTHBIX U YEeIIOBEKa
65 | DopMBIPa3MHOKEHUSOPTaHU3MOB 17.02.2026 POIII
66 | IlomoBoepa3MHOKEHHE 19.02.2026 POIII




67 | Meiios 1 24.02.2026 POIII
I'amerorenes. OO0pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaboparopHas pabota 1 05 96.02.2026 POII
«M3y4yeHne cTpOCHHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpErapaTax»

69 NunuBuayabHOSPa3BUTHEOPTAaHU3MOB — 1 02.03.2026 P
OHTOTCHE3

70 3aKraika OpraHoB M TKaHEW U3 3aPOIbIIEBhIX 1 03.03.2026 P
JUCTKOB

71 | Poct u pa3BUTHE KHUBOTHBIX. 1 05.03.2026 POIII

72 | Pa3MHOXEHHE U pa3BUTHE PACTCHUH. 1 10.03.2026 POIII

73 HcTopus CTaHOBIICHUS M Pa3BUTHS TCHETUKH 1 12.03.2026 LI
KaK HayK{

74 OCHOBHBIE TIOHSTHS U1 CHMBOJIBI TCHETHKHU. 1 16.03.2026 PoOII

75 3aKOHOMEPHOCTH HACJICAOBAHUS MPHU3HAKOB. 1 17.03.2026 P
MoHOTHOPHUIHOE CKPEIIUBAHHE.

76 [{uToNnOrMYeCcKreoCHOBEIMOHOTHOPHTHOTOCK 1 19.03.2026 P
peIuBaHus

77 AHamM3upyroIeecKpenBaHue. 1 93.03.2026 P
HenonHoepoMuHUpOBaHUE

78 JluruOpuHOE CKpeIIBaHUE. 1 24.03.2026 POII

79 [{uTONOrMYECKMEeO CHOBBIIUTUOPUIHOTOCKPE 1 26.03.2026 PII
[IMBAHHS

80 CuermieHHOEHacIeJOBaHUETTPU3HAKOB 1 06.04.2026 POl

81 | XpoMOCOMHasTEOPHUSIHACIEICTBEHHOCTH 1 07.04.2026 POIII

82 I'eneTukamnona 1 09.04.2026 PolI

83 I'eHOTHIKAKIIEIOCTHAsICUCTEMA 1 13.04.2026 POIII




I'eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTCHU,

84 14.04.2026 POIII
’KMBOTHBIX U Y€JIOBEKA

85 N3MeHYnBOCTBIIPU3HAKOB. 16.04.2026 PO
BunpmmsMeHuYnBOCTH

86 Mo nudukannoHHATU3MEHINBOCTD 20.04.2026 POl
BaprannoHHBIN psii U BapUallMOHHAsl KpUBasl.
JlabopaTtopHas pabota «lccnenoBanue

87 3aKOHOMEPHOCTENH MOAU(PUKAITMOHHON 05 91.04.2026 POIII
A3MEHYNBOCTH.
[TocTpoeHneBapraiMOHHOTOPS A U
BAPUALIMOHHONKPUBOW»

88 I'eHOTHIINYECKATN3MEHYNBOCTD. 93.04.2026 P
KoMOnHaTHBHAIN3MEHYNBOCTD

89 MyrtanroHHas ”3MEHUHUBOCTb. 27.04.2026 POIII

90 3aKOHOMEPHOCTH MYTAITHOHHOTO TpoIecca. 98.04.2026 POII
OIUTreHETHKA U DITUTEHOMHUKA

91 I'eneTuka yemoBeka. 30.04.2026 POII

92 MetoapIMe IUIIUHCKONT€HETUKHA 07.05.2026 POIII
3HaueHne MEIUIIMHCKO T'€eHETHUKHU B

93 MPEAOTBPAIICHUN U JICYCHUH T€HETHUECKUX 12.05.2026 POIII
3a00JIeBaHUI YeJIOBEKA

94 OCHOBHBIE IIOHATHS CEJIEKIIUH. 14.05.2026

95 MeTopl CeIeKIIMOHHON pabOThI. 18.05.2026 POII

96 JIOCTDKEHHS CEJICKIIUU PACTCHHUH U 19.05.2026 POII
’KHBOTHBIX.

97 CoxpaHeHue, U3y4eHHEe U UCTIOTb30BAaHUE 91.05.2026 POII
TeHETUUYECKUX PECYPCOB

98 | buortexHonOTHUs KaKk HayKa M OTpaciib 21.05.2026 POIII




IIPOU3BOJCTBA.

OcHOBHBICHATIPABJICHUICHHTETUIECKOMONOII0

99 1 25.05.2026 POIII
THH

10

0 XpOMOCOMHAsl U TEHHAAUHKEHEPUSI 1 25.05.2026 POIII
10

1 MenuHCKIEONO TEXHOIOT NI 1 26.05.2026 POIII
10 PesepBHbIit ypok. HOBT?peHHe, 0000m1eHueE, 1 96.05.2026 | POILI
2 CUCTeMAaTH3aIs 3HAHUHA
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11 KVIACC

Ne KonuyecrBouacos
Jatausyse DJIeKTpOHHbIen U}
n Temaypoxa B Kourpoasn | IIpakTuuec st poBbIeoOpa3oBaTe
/ cero blepadoThI KHepadoThbl JIbHbIEPeCYPChI
n
1 OpouoronHasTeopus Y. lapsuna 1 01.09.2025 | POII
9 JIBroKylye CHIIbl SBOJIFOIMY BHIOB 110 Y. 1 02.09.2025 PO
JapBuny
3 Bboprba 3a CYHIECTBOBaHI/Ie, €CTECTBEHHBIN 1 1 05.09.2025 | POIII
HCKYCCTBEHHBIH 0TOOD
4 ®opMHPOBaHUECHHTETHYECKOUTEO PHUIBOITIOITUH 1 08.09.2025 | POl
5 DTansl 3BOIOIMOHHOTO Mpoliecca: 1 09.09.2025 POII
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIHS
6 [Tomynsanmst — sneMeHTapHas e IMHUITAIBOJTIOIINH 1 12.09.2025 | POl
7 3a1<“0H reserndeckoro pasHosecus Jx. Xapau, B. 1 15.09.2025 POIII
Baitn6epra.
8 DneMeHTapHbIEHAKTOPHIIBOJIOIUH 1 16.09.2025 | POII
9 Dddext ocHoBarens. IPdexT OyThUIOUHOTO 1 10.09.2025 | POII
TOPJIBIIIKA
10 Murpauyu. Y300 nonyssnui: 1 99 09.2025 POIII
reorpaduueckas, OHoJoruyecKas
1 EctectBennslit 0T00p — Hampasisitouil pakTop 1 93.092025 | POIII
ABOJTIOIIH
12 ITonoBoioT60p 1 26.09.2025 | POII
13 [Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ylbTaT 1 99.09.2025 PII
MUKPOIBOJIOIUH.




[Tpumepsl npucnocoOaeHU Y OpraHu3MOoB:

14 Mopdororudeckue, (PU3H0IOTHIECKHUE, 1 30.09.2025 POIII
OMOXMMUYECKHUE, ITOBEICHUECKHUE.
Bupn, ero xpurepun u ctpykrypa. JlabopatopHas

15 pabota «CpaBHEHHE BUIOB I10 1 03.10.2025 | POII
MOP(OTIOTHISCKOMY KPUTEPHIO)

16 CrpykTypaBuaa 1 06.10.2025 | POII

17 BunooOpa3oBaHnekakpe3yabTaTMUKPOIBOJIIOLNH 1 07.10.2025 | POII

18 CBSI3bMUKPO3BOJIIOLUY U SMTUAEMHOJIOT MU 1 10.10.2025 POIII

19 MakposBosmtonus. [TaneoHTon0rnyeckue MeToIbl 1 13.10.2025 POIII
W3YYCHHUS SBOJTFOIUH

20 buoreorpaduueckrnemMeTo IbIN3YISHUSIIBOTIOIUN 1 14.10.2025 | PDII

21 MounekynsapHo-reHeTHuecKrue, OMOXUMHUYECKUE U 1 17102025 | POII
MaTeMaTHYEeCKUE METO bl N3YUCHHUSI IBOJTIOIIHI

22 OO61mre3aK0OHOMEPHOCTHABOJTIOIIH 1 20.10.2025 POIII

93 OMOPHOIOTHYECKUE U CPAaBHUTEIBHO- 1 91.10.2025 | POIII
MOP(HOJIOTHYECKUE METOIBI M3YUEHHUS SBOJIOIIHHI

24 AnantuBHas panuanus. HepaBHOMEpHOCTh 1 94.10.2025 | POIII
TEMIIOB 3BOJIFOIIUH

o5 HaydHple THIIOTE3bI MPOUCXOKICHUS KU3HU Ha 1 07.11.2025 | POII
3emie

26 JloHay4Hble PEACTaBICHUS O 3aPOKIACHUU KU3HU 1 10.11.2025 POII

27 OCHOBHBIEATAIIBIHEOPraHUYECKOUIBOTIOIIUN 1 11.11.2025 POII

28 ['mnoTte3bI3apoKICHUSKU3HI 1 14.11.2025 POIII

29 Hcropus 3emin 1 METOABI €€ U3YUECHHUS. 1 17.11.2025 | POLI

30 HavanbHbleaTanblopraHnyecKONIBOIIOIUN 1 18.11.2025 POIII

31 OBOIIOLUADYKAPHOT 1 21.11.2025 POIII




OCHOBHBIE ATaIIbl 3BOJIIOLUU PACTUTEIBHOTO
mupa. [Ipaktudeckas padora «/3yuenue

32 . . 0.5 24.11.2025 | PDII
0COOEHHOCTEH CTPOCHHS PACTCHUN Pa3HBIX
OTJICIIOBY

33 OCHOBHBIE ATAITBI HBOJIOIUH KHBOTHOTO MHPa 25.11.2025 | PDII
DBouronus )KUBOTHBIX. [IpakTHueckas padboTa

34 «M3ydeHne 0coOEHHOCTEH CTpOeHUS 0.5 28.11.2025 | PODII
MMO3BOHOYHBIX JKHBOTHBIX)

35 PazButue xxu3HM Ha 3eMIiie IO 3paM U IIEproIaMm 01.12.2025 POl

36 MaccoBbie BEBIMUPaHHUST — YKOJIOTUIECKHE 02.12.2025 | POIL
KPHU3UCHI TIPOIILIOTO

37 CoBpeMeHHBIN HKOJIOTHYECKUI KPU3HUC, €TO 05.12.2025 POIII
0COOEHHOCTH

38 CoBpeMeHHasICUCTEMAOPTraHUYECKOTOIPOIIIIIOTO 08.12.2025 | POl

39 OCHOBHBIECUCTEMATHYECKUETPYIITTLIOPTaHU3MOB 09.12.2025 | POl

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe 12.12.2025 | POl

41 PasButune npencraBiieHU 0 MPOUCXOKICHUN 15122025 | POLI
YeoBeKa
MecTo yeoBeKa B CUCTEME OPraHUIeCKOT0 MUPA.

42 JlaGopaTtopHas paborta «3ydeHne ocoOeHHOCTEH 05 16.12.2025 | POII
CTPOCHUSI CKEJIeTa YeJIOBEKA, CBS3aHHBIX C
MPSIMOXOKICHHEM)

43 JIBUKYIIMECUIIBIaHTPOIIOT€HEe3a 19.12.2025 | POII

m CooTHolieHre OHOJIOTMYECKUX U COI[UATBHBIX 99 12,2025 LI
(akTOpOB B aHTPOIIOTEHE3E

45 OCHOBHBIECTAMMAHTPOIIOTCHE3A 23.12.2025 | PDII

46 [Taneorenerrka u najaeoreHOMHUKa 26.12.2025 | PDOII




29.12.2025

a7 DBOJIIOIUSICOBPEMEHHOT0YeJIOBEKA 1 POIII

48 | YeroBedecKue pachl. 1 30.12.2025 POIII

49 MexaucIiuIInHapHble METOAbl AaHTPOTIOJIOTUI 1 12.01.2026 POl

50 3apoKaeHue U Pa3BUTUEIKOJIOTUN 1 13.01.2026 POl

51 MeTo1bI DKOJIOTUH. 1 16.01.2026 POIII

52 3HayeHne YKOJOTUYECKUX 3HAHUHN IJIs1 YeJIOBEKA 1 19.01.2026 POIII

53 DKOJOTHIECKHEPAKTOPHI 1 20.01.2026 POII

54 A6H0TI/IquKI/Iev ¢akropsl. CBeT Kak 1 93.01.2026 POIII
IKOJIOTUYECKHUH (PaKTop.

55 A6H0TI/IquKI/Iev ¢akropsl. Temmneparypa Kak 1 96.01.2026 POIII
IKOJIOTUYECKHUH (PaKTop.

56 A6H0TI/IquKI/Iev (daktopsl. BaxxHOCTh Kak 1 97 01.2026 POII
AKOJIOTUYECKHUH (PaKTop.

57 CpenploOuTaHusIOPraHu3MOB 1 30.01.2026 PoOII

58 buonornueckuepuTmpl 1 02.02.2026 POII

59 KuznenHbsiehopMBIOPTraHU3MOB 1 03.02.2026 POII

60 buotnueckuedakTops 1 06.02.2026 POII

61 3HaueHue OMOTHYECKUX B3aUMOACUCTBUN IS 1 09.02.2026 PII
CYIIIECTBOBaHMS OPraHU3MOB B Cpe/ie OOUTaHUS

62 DKOJIOTMYECKUEXAaPAKTEPUCTUKUIIOMYIISIUN 1 10.02.2026 POl

63 OcHoBHBIE TIOKa3aTeNN MOMYIIALUN: YUCICHHOCTD, 1 13.02.2026 PII
IJIOTHOCTh, BO3pPACTHAS U TIOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKa3aTeNN MOMYJISIIHN:

64 | poxmaemMocTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb, 1 16.02.2026 POIII

MUrpanuu




65 DKOJIOTHUECKASICTPYKTYpaoNyIsIun 17.02.2026 PolI

66 JlunaMuka NOMyJISIUU U €€ perysiuus 20.02.2026 POl

67 Kpussie pocra uncnennoctu nonyssnuu. Kpusbie 24.02.2026 PO
BBDKHBAHMS

68 DKoyornvecKas HUIIa BUA. 27.02.2026 POIII

69 Bunkakcucremanomymsiui 02.03.2026 PO

70 3aKOHOMEPHOCTH TIOBEJICHHSI I MUTPAIIAN 03.03.2026 P3III
KUBOTHBIX

71 Coo0111ecTBOOPraHN3MOB — OHOTICHO3 06.03.2026 POIII

72 DKOCUCTEMAKaKOTKPBITAICHCTEMA 10.03.2026 PO

73 i(i)o};r;;oeiz BEILIECTB U ITOTOK YHEPTHUH B 13.03.2026 POIII

74 OCHOBHBIETIOKA3aTEITNIKOCUCTEMBI 16.03.2026 POIII

75 DKOJIOTHYECKUETTUPAMHUIBI 17.03.2026 POIII

76 N3menennscoo01ecTB — CyKIECCHH 20.03.2026 POIII

77 [Tpupoaueie BKOCI/ICTCMFI. DKOCHUCTEMBI 03€p U 93.03.2026 POII
peK. DKOCHUCTEMBIMOPEH U OKEaHOB

78 [Ipuponausie ?KOCI/ICTCMI:I. DKOCHUCTEMBI TYHJP, 94.03.2026 POII
JIECOB, CTENeH, MyCThIHb

79 AHTPOTIOT€HHBIEAKOCUCTEMBI 27.03.2026 POl

80 YpOoskocucTeMsl 06.04.2026 POl

81 3aK0H0MeE)HOCTfI (dbopMupOBaHUs OCHOBHBIX 07.04.2026 POII
B3aMMO/ICHCTBUI OPraHU3MOB B DKOCHCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUIN Pa3HbIX

82 TUIOB HA CyOOpraHU3MEHHOM, OPTaHU3MEHHOM, 10.04.2026 POIII
MOMYJISIITHOHHOM U SKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapHaso0oouka3eMin 13.04.2026 POIII




84 Yuenue B. U. Bepraackoro o 6uochepe 1 14.04.2026 POIII

85 3aKOHOMEPHOCTUCYIIECTBOBAHUSIONOCHEPHI 1 17.04.2026 POl

86 KpyroBopoThI BelIecTB 1 OMOTCOXUMHYSCKUC 1 90.04.2026 P3II
IIUAKITBI

87 3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH 1 21.04.2026 POl

88 YcTounBOCTHOMOCHEPHI 1 24.04.2026 POIII

89 DKOJIOTUYECKHE KPU3HUCHI U UX TPUYHHBI 1 27.04.2026 POIII

90 BosnetictBuedenoBexanadbrochepy 1 28.04.2026 POIII
A o .

01 HTpOHOlleHHOC BO3JICHICTBHE HA PACTUTEIHHBIN U 1 08.05.2026 LI
KHUBOTHBIN MHP

92 OxpaHarnpupo bl 1 12.05.2026 PO

93 OCHOBHBIE TIPUHIUITBI YCTOWYHBOTO PAa3BUTHS 1 15.05.2026 LI
YeJI0BEUECTBA U TIPUPOIBI
ParmonanbsHOE TPUPOIOTIONB30BAHHE U

94 COXpaHEeHHE OMOJIOTHYECKOTO pa3HOOOpa3us 1 18.04.2026 PO
3emn

95 O6006menue mo Teme «MUKPOIBOIIONHUS U €€ 1 19.05.2026 POII
pe3yIbTATHDY

96 O6006menue mo Teme «MaKkpodIBOIIONUS U €6 1 99 05.2026 POII
Pe3yabTATHDY

97 Oo6o6menne o Teme «IIpoucxoxaeHue u 1 92 05.2026 PO
pa3BUTHE KU3HHU HA 3EMIIC)

08 Oo6o6uienne o Teme «IIpoucxoxaeHue 4eaoBeka 1 25 05.2026 PII
— aHTPOTIOTEHE3»

99 O06o00611eHne o TemMe «KOJIOrUs — HayKa O 1 25 05.2026 PII
B3aMMOOTHOIIEHHUSIX OPTaHU3MOBY

10 O606mmeHue o TeMe «Opranu3Msl U cpea 1 26.05.2026 | PDOII




0 oOHUTaHUAY
1

0 OGOGHICHI/IUC 0 TeMe «DKOJIOTUS BUIOB U 1 96.05.2026 POII
1 MTOITYJILIAI
1 b -

0 O6o6mmenue o teme «brochepa — rmodanpHas 1 96.05.2026 | POIII
2 HKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 1,5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TPeOOBAHUSI K MPEIMETHBIM
pe3yJbTaTaM 0CBOEHHs OCHOBHOM
o0pa3oBaTe/IbHOIi MPOrPaMMBbI CpeIHEro 001ero
o0pa3zoBaHus

CpopMHpPOBAaHHOCT, 3HAHUW O MECT€ U POJIH
OMOJIOTMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(GbOpPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPUPOABI U
pelIeHNr KU3HEHHO BaXXHBIX COIMATBHO-ITUYECKHUX,
SKOHOMUYECKHX, IKOJIOTUYECKUX npoOieM
YEeIOBEYECTBA, a TaK)Ke€ B PEIICHWH BOIPOCOB
paIMOHATILHOTO MIPUPOIOTIONIB30BAHUS, B
(GhopMHUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPUPO/IE,
oOIIeCTBY, 4YeNOBEKY; O BKIAJE€ POCCHICKUX H
3apyOCKHBIX Yy4YEHBIX — OHOJIOTOB B Pa3BHUTHE

onoJsiornuu

Biagenue cucremoil 3HaHM 00 OCHOBHBIX METOHAX
HAy4IHOTO MMO3HAHUS, HCIIOJTb3YEMBIX B
OMOJIOTUYECKUX HCCIIEOBAHUAX >KHBBIX OOBEKTOB MU
9KOCUCTeM (OIMCaHWe, W3MEPEHHE, IPOBEICHUE
HaOJIOICHMH); CrmocoOaMH BBISBICHUS U OIICHKHU
AHTPOIIOTEHHBIX H3MEHEHHI B MPHPO/IC.

YMeHHEe BBIIBUTATh THUIOTE3bI, MPOBEPATH HUX
AKCIIEPUMEHTAIBHBIMU  CPEACTBaMH,  (HopMYIHpys
IeNlb  WCCIICAOBAHUS, AaHAIM3UPOBATh IOJyYCHHBIC
pE3yJbTaThI U JICNATh BBIBOJIBI.

BbIsiBlIeHHE 3aBUCHMOCTH MEXIY HCCICIyCMbIMU
BEJIMYUHAMHU, OOBSICHEHHE TOJTYYSHHBIX PEe3yIbTaTOB
U (GOpMyIUpPOBAHHE BBIBOJOB C HCIOJIb30BAHHEM

HAaYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BlIaJeTh CHUCTEMOI OHOJIOTHYCCKHX 3HaHPII>i,
KOTOpasn BKJIIHOYACT: OCHOBOIIOJIararoime
OMOJIOrMUCCKUE TCPMUHBI U TIOHATUA ()KI/ISHB, KJICTKA,

TKaHb, OpraH, OpraiHusm, BUJ, NOMIYJIANUS, S5KOCUCTEMA,




OuorieHo3,  Owocdepa;  MeTaboymM3M,  TOMEOCTa3,

KJICTOYHBIN UMMYHHUTET, OuocunTe3 Oernka,
OuornoImepsl, JIMCKPETHOCTb, CamMoperyJIsIus,
CaMOBOCIIPOM3BE/ICHHE, HAaCJIC/ICTBEHHOCTb,

M3MEHUYMBOCTb, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE);
OMoJIOTMYECKHE Teopuu: KierouHas Teopust T.
[[Banna, M. Illneiinena, P. BupxoBa; KJIOHaIbHO-
cesiekTuBHOoro  ummynurera Il Opmx, W.U.
Meunukosa, XpOMOCOMHast Teopus
HAaCJIE€ACTBEHHOCTH T. Moprana, 3aKOH
3apoabimieBoro cxoacrtsa K. bapa, sBomronuoHHas
teopuss Y. JlapBuHa, CHHTETHYECKas Teopus
3BOJIIOLMH, Teopust aHTponoreHeza Y. JlapBuha;
teopust 6moreonieHo3a B.H. Cykauépa; yuenune H.U.
BasuioBa 0 LIEHTpax MHOT000pa3us u
IIPOUCXO0KICHHS KYJIbTYPHBIX pacTeHul, yuenue A.H.
CeBeprioBa O MyTSX W HaNpaBIECHUAX HBOJIOINU,
yuenne B.U. Bepuaackoro — o 6uocdepe);

3aKOHBI  (€AMHOOOpa3usi  TOTOMKOB  IE€PBOTO
MTOKOJIEHUS], PACIIECIJICHUS] TPU3HAKOB, HE3aBUCUMOTO
HaclieJ0BaHus NMpu3HakoB I'. MeHaend; ClenjieHHoro
HACJIEe0BaHUsl NMPU3HAKOB M HAPYIIEHHUs CLEIICHUS
reHoB T. Moprana; TroMOJIOrMYECKUX pSAJIOB B
HacjencTBeHHoOM wm3MeHunmBocth H.J. Basuiosa;
remerudyeckoro pasHoBecus Jhk. Xapau u B.
Baitnb6epra; 3apopasimeBoro cxojactBa K. bopa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosuiepa);
MPUHIIMILI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);
npaBwia (MuHumyma FO. JIubuxa, 3KOJIOTHYECKOM
MUPAMHUJIBI YUCell, OMOMACCHI U DHEPTUH);

runoTe3bl (koauepBarnoit A.M. OnapuHa, MepBUYHOTO
oynbona Jx. Xomneitna, mukpochep C. Dokca,

pubozuma T. Yek)

YMmenue peuiaTb MOUCKOBBLIC OMOJIOTHYCCKHE 3aJa4u,
BBIABJEATE TMPUYUHHO-CIICACTBCHHBIC CBA3U MCKIAY
HCCIICAYCMbIMU OMOJIOTUYECKMMH O6’[>CKTaMI/I,
poneccamMmu U SBJICHUAMU; NCIIAaTh BBIBOJbI U ITPOTHO3bI
Ha OCHOBAHHWHU MOJIYUCHHBIX PE3YJILTATOB;

COCTAaBJIAThL TCHOTUIIMYCCKUC CXCMbI CKPCIIUBAHUS IJI




Pa3HbIX THUIIOB HaCJICI0BaHHUA IIPU3HAKOB y
OpraHnu3MoB, COCTAaBJIATH CXCMbI IICPCHOCA BCHICCTB U
SHCPrun B OSKOCHUCTCMaAx (I_IGHI/I IIMTaHus, IIUIICBBLIC

CETH)

YMeHue  ycTaHaBIMBaTh  B3aUMOCBSI3U  MEXIY
CTpoeHHEM U (QYHKIUSMH: OPraHOMIOB, KIIETOK
pa3HbIX TKAaHEW, OopraHaMH M CHCTEMAaMM OPraHoOB Y
pacTeHMi, KUBOTHBIX U YEJIOBEKA; MEXAY 3TanaMu
oOMeHa BEIECTB; JTamaMH KJIETOYHOIO LUKIA H
KU3HEHHBIX  IIMKJIOB  OpPraHW3MOB;  d3Tanamu
SMOPHOHAIIBHOTO pa3BUTHS; T€HOTUIIOM u
¢deHoTUnoM, (QEeHOTUIIOM U (QaKTopaMu  Cpelbl
o0WTaHUsA; NPOLECCAMHU SBOJIIOLMM; JBUKYIIMMU
CHWJIaMHU aHTpPOIOreHe3a; KOMIOHEHTAMHU Pa3InYHbIX

OKOCUCTEM U HpI/ICHOCO6J'IeHI/I5[MI/I K HUM OpPraHusmMoOB

YMeHue BhIICIATh CYIIeCTBEHHBIC PU3HAKH:

CTPOCHHUSI BHPYCOB, KIIETOK MPOKAPUOT U IYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKIIETOYHBIX OpraHU3MOB,
BHUJIOB, OHMOTEOIIEHO30B, AKOCHUCTEM U OHOChEpHI;
CTPOCHHSI OpPraHOB M CHCTEM OpPraHOB pacTEHHIA,
KUBOTHBIX, YeJI0BEKa; MPOIIECCOB
KHU3HEICATEIILHOCTH, TPOTEKAIUX B OpraHM3Max
pacTeHHid, >KUBOTHBIX M YEJIOBEKa; OMOJOTHYECKHX
mpoieccoB:  oOMeHa  BemecTB  (MeTaboJu3M),
UHPOpPMALIUKM ¥ TPEBPALICHHUS SHEPTHH, OpPOXKEHUS,
aBTOTPO(GHOTO W TeTepoTPO(HOrO THIIOB THTAHHUSA,
doTocHHTE3a W XEMOCHHTE3a, MHTO3a, Meko03a,
ramMeTroreHesa, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO
pa3BUTHS, Pa3MHOKCHUS, WH/IUBUYaJIbHOTO
pa3BUTHs OpraHu3Ma (OHTOTCHE3a), B3aMMOICHCTBHS
ICHOB, TETepO3Kca; JCWCTBUH  HCKYCCTBEHHOTO
oTOopa,  CTaOWUIM3UPYIOIIETO,  JBIXKYIIETO |
pa3phIBAOIIETO €CTECTBEHHOTO otbopa;
AITOTIATPUIECKOTO u CUMIMATPUIECKOTO
BU000pa30BaHUsA;  BIUSHUS  JBIDKYIIUX  CHII
SBOJTIOIUHT Ha reHooH MOTYJISIITNH;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpefie OOuTaHuUs,

qepcaO0BaHUA HaHpaBHeHI/Iﬁ 9BOJIIOLIMHU; KPYTrOBOPOTa




BCIICCTB U IMOTOKA SHCPIUH B SKOCUCTEMAX

CdopmupoBaHHOCTH YMEHUS BBIAENATD
CYIIECTBECHHBIC MIPU3HAKH BHUPYCOB, KJIETOK
[IPOKapuOT U  JYKApuOT, OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OpFaHI/I3MOB, BHUIOB,
OHMOTEOLIEHO30B u YKOCHUCTEM; 0COOEHHOCTH
MIPOIIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTHH
B KIeTke, (OTOCHHTE3a,  IUIACTHYECKOTO M|
JHEPreTUYEeCKOro OO0MEeHa, XEMOCHHTE3a, MHTO3a,

Mei03a, OIJIOIOTBOPEHUS], Pa3BUTUSL U Pa3MHOXKEHMUS,

WHIUWBUAYAJIBHOT'O Pa3BUTHA opraHusma
(oHTOTEHE3a), 60pHOBI 3a CYIIECTBOBAHHUE,
€CTECTBEHHOI'O otOopa, BHJI000pa30BaHus,

MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpezie OOuTaHus,
BIIUSIHUST KOMIIOHEHTOB SKOCHCTEM, aHTPOMOTE€HHBIX
W3MEHEHMH B DJKOCHCTEMax CBOE€H MECTHOCTH,
KpYroBOpOTa BEILIECTB W MPEBpPAIICHUS SHEPTrUd B

ouocdepe

Ymenue UCIIOJIb30BATh COOTBETCTBYIOIINE
apryMeHTbI, OHOJOTHYECKYI0O TEPMHUHOJIOTUIO U
CUMBOJIMKY JUIS I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB
pPa3HbIX CHUCTEMaTHMYECKUX TpYI; B3aUMOCBS3U
OpraHu3MOB M  Cpelbl  OOWTaHUs;  €JUHCTBA
YEeJIOBEYECKUX pac; HEoOXOIUMOCTH  3J0POBOTO
o0Opa3a KM3HH, COXpaHEHHUS pazHOOOpa3us BUIOB U
9KOCUCTEM KaK YCJIOBHS COCYIECTBOBAHUS MPHUPOJIbI

1 4€JIOBCYCCTBA

YMeHue KpUTHYECKH OLEHHMBAaTh  HH(pOPMALHUIO
OMOJIOTUYECKOTO  COJEpKAHUSA; HHTEPIPETHUPOBATH
9TUYECKHE aCHEeKThl COBPEMEHHBIX MCCIIEOBAaHUI B
6uosoruu, MeAULIUHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh rio0anbHbIe 9KOJIOTHUECKUE
npoOjaemMbl  COBpPEMEHHOCTH,  (opMupoBaTh IO

OTHOIICHHWIO K HUM CO6CTBCHHyIO ITO3HUIINTIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

Hp0BepﬂeMLIﬁaneMeHTcouepmaﬂuﬂ

Bbuomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OHMONOTHST — KOMIUIGKCHas HaykKa. bHoOJOTHMYecKne HAyKu W
u3ydaemble UMHU MpooOsieMbl. DyHIaMEHTaIbHbIC, TPHUKIAJHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3Hadyenne Owosioru B (GOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
kaptunbl mupa. [Ipodeccuu, cBs3anHbie ¢ Ouosiorneil. 3HadeHUE OWOJIOTHUU B
MPAKTUYECKOM JEATEIHHOCTH YeJIOBEKAa: MEAUIIMHE, CEeIhCKOM XO3SIMCTBE,

MIPOMBIIIJIEHHOCTH, OXPaHEe IIPUPO b

1.2

XKuBble cucteMbl Kak mpeaMer usydeHusi 6uosoruu. CBOMCTBa KHUBBIX CHCTEM:
€MHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIOKHOCTH U
YIOPSI0YCHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMOOpTraHU3aIlns,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YPpOBHM OpraHu3alfu KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIECTOYHBIM, TKAHEBBIM,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6uoreonieHoTHUeckmii), Ouochepubrit. Ilporecchl, MPOUCXOASIINE B IKHUBBIX
cucremax. OCHOBHbIE MpH3HAKU *XUBOro. JKu3Hb Kak (opma CYIIeCTBOBAHHS

MaTepuu

1.3

Metonel Ouosiornyeckoit Hayku. HaOmroneHue, H3MepeHHE, JKCIEPUMEHT,
cucreMmarusanus, MeraaHaius3. [loHsATHE O 3aBUCMMONl U  HE3aBHCUMOM
nepemenHoil. [InanupoBanue skcriepumenta. [loctaHOoBKa M MpoOBepKa TUIIOTES.
HyneBas runote3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTb. Pa3bpoc B
Oouonornueckux AaHHbIX. OIlEHKa JOCTOBEPHOCTH IOJYYEHHBIX pE3YJIbTaTOB.
[IpyurHBl HCKaXXEHUS PE3yAbTATOB JKcrepuMeHTa. [IoHSATHE CTaTUCTHYECKOTo

TCCTa

KnerkakakOnoaoruyeckascucTemMa

2.1

Knerka — cTpyKTypHO-(QYHKIMOHAIbHAS €JUHULA KUBOrO. MCTOPHS OTKPBHITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M.
HlIneiinen, P. BupxoB). OCHOBHBIE NOJI0KEHUSI COBPEMEHHON KJIETOYHONW TEOPHH.
MeToab! MOJEKYISPHON U KIETOUYHON OMOJIOTHU: MUKPOCKOTMHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBUPOBAHUC KIICTOK

2.2

XUMUYECKU cocTaB KJIETKU. Makpo-, MUKpO- U yJIbTpaMUKpOUIEMEHTHl. Bona n

et POJIb KaK PACTBOPUTCIIA, pPCearcHTa, y4aCTucC B CTPYKTYPUPOBAHUHN KIICTKH,




TETUIOPErysi. MuHEpaldbHbIE BEIIECTBA KJIETKHU, UX OHOJIOTHYECKas PpOJb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne mnonuMepsl. benku.  AMHHOKUCIOTHBIM  cOCTaB  OEJIKOB.
CtpykTypbl OenkoBOil Moiekynsl. llepBuuHasi CTpykTypa Oenika, MenTHIHAS
CBA3b. BropuuHas, TpeTuuyHas, 4YETBEPTUYHAs CTPYKTypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorndeckue QyHKIu OSIKOB.
VYrneBoasl. MoHocaxapuIpl, aucaxapujipl, OJMrocaxapujipl M IOJIHCAXapUIbl.
O6mwmii T1UIaH CTpOCHHS ©  (PU3UKO-XMMUYECKHME CBOWCTBA  YIJIEBOJIOB.
buonoruveckue pyHKIUU yrieBoJI0B.

Jlunuaet. T'mapodunbHO-THAPOGOOHBIE cBOMcTBa. Kiaccudukanus mumumos.
Tpurmuuepuapl, gochonunuasl, BOCKH, crepounsl. buonoruueckue (yHKIUU
munuaoB. OO0Iue CBOMCTBA OMOJIOTMYECKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JIHK n PHK. Crpoenne HYKIEHMHOBBIX KHCIIOT.
Hyxneotunst. [Ipuniun kommiementapuoctu. [IpaBmio Yapradda. Ctpykrypa
JHK — nBoiinas criupans. Mecronaxoxaenue u ouosorndeckue ¢pynkiuu JJHK.
Bunsl PHK. ®ynkuuu PHK B knetke.

Crpoenne ™ogekynbl AT®. Makpospruueckue cBsizu B Mojekyne ATO.
buonornueckue ¢pynkiuu AT®. BoccTraHOBIICHHBIE TEPEHOCUNKH, UX (PYHKIINH B
kietke. CekBenupoBanue JHK.

CtpykTypHass OWOJOTHsA: OHOXMMHYECKHE U OHO(U3MYECKHE WCCIIeTOBAHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKYJ

2.3

Tunel  kJIeToOK: dJyKapuoTuyeckas W npokapuorudeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHdeckod kieTku. KiieroyHas creHka OakTepuii u apxeil.
Oco0OeHHOCTH CTpOEHHUS TeTepoTpo(HOM M aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

Crpoenue u (yHKIMOHUPOBAHHE JyKapuoTHdecko kieTku. [lnmazmaTtuueckas
MeMmOpaHa (ruiazmanemMma). CTpykTypa mia3mMarudeckoil MemOpanbl. Tpancnopt
BEIIECTB 4Yepe3 IUIa3MaTHYeCKyl0o MeMOpaHy: maccuBHBIM  (muddy3us,
obneruénHas auddysus), aKTUBHBIA (NMEPBUYHBI M BTOPUYHBIA aAKTHUBHBIN
tpancnopt). Ilomynmponunaemoctr MemOpanbl. PabGoTa HaTpuii-kanneBoro
Hacoca. DHAOIMUTO3: MUHONUUTO3, (paronmrto3. Dx3o1uTo3. KierouHas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTEHHI, IrpuOOB.

Huromnasma. [urtozoms. Ilutockener. JIBmkenue uutomiaazMbel. OpraHousl
kiaeTku. OpHOMeMOpaHHBIE OpPraHOWIBI KJIETKH: DJHJOMIIa3MaTU4ecKas CeTh
(BIIC), anmapat ['onbmku, IM30COMBI, UX CTpoeHHE W (PYHKIUU. B3auMocCBs3b
OJTHOMEMOpAHHBIX OpraHou0B KJIeTKU. CTpoeHHe TpaHyIsIpHOTOPETUKYIyMa.

Cunre3 pacTtBopuMbIX OenkoB.CHHTE3  KIETOYHBIX MeMOpaH. [mamkwmii




(arpanynsipHBI) SHAOIMIa3MaTUYeckuid peTtukynyM. CekperopHas QYHKIUSL
annapara [onpxu. TpaHcnopr BemiecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Knerounsiid cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOM/BI KJIETKU: MUTOXOHIPUHU, ITACTUIBL.

Crpoenrie u QYHKIMM MHUTOXOHIpHWHA M miactuia. [lepBuuHBIe, BTOPHYHBIE U
CIIO)KHBIE  TUIACTHIBI  (DOTOCHHTE3UPYIOIIMX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranounapl kietku CrpoeHne M (QyHKIUM HeMEMOpaHHBIX
OpraHouJIoB KieTku. Pubocombl. MukpoduiameHTsl. MbplllleyHble  KIETKH.
MuxkpotpyOouku. Knerounsnii ueHrp. CTpoeHne M JBUKEHUE JKTYTUKOB H
pecanuek. MuUKpoTpyOouKkH nuToIuiasmsl. LleHTpuoss.

Anpo. O6Gonouka siapa, XpOMAaTHH, KapuoIUlazMa, SAPBIINIKKA, UX CTPOCHHUE U
¢byuknun. AnepHsiit OenkoBbld MaTpuKc. [IpocTpaHCTBEHHOE pacIOJIOKEHUE
XpoMocoM B uHTep(hazHOM sifipe. beiaku XxpoMaTrHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KJIETOK DJYKapHOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

2.4

AcCCUMMITALIASL ¥ JTUCCUMUJISIIIAS — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(MHBIN M TeTepOTPO(HBIA. YYacTHe KHUCIOpoJa B OOMEHHBIX
mporeccax. JHEpreTuueckoe oOecredeHue KIeTKu: mnpeBpamieHne ATD B
0oO0MeHHBIX mporeccaX. DEepMEHTATUBHBIA XapakTep peaknui KJICTOYHOTO
Metabonmmu3ma. DepMEeHTBI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JICUCTBUSI.
KodepmenTsl. Otiauuns GepMEHTOB OT HEOPTraHWIECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl U OENKU-MHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTU (PepMEHTATHUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbBIl CUHTE3 OpraHMYECKUX BellecTB B KieTke. PortocuHTe3. Poiib
xJioporiactoB B mponecce (¢oTtocuHTe3a. (CBeToBas W TeMHOBas  (asbl
[IponyktuBHOCTH (oTOCHHTE3a. BnusHue pa3auyHbix (aKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHue HoToCUHTE3A.

XeMmocunres. PazHooOpa3ue opraHu3MOB-XEeMOCUHTETUKOB: HUTpUDULIIHPYIOLTHE
OakTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOAHbIE OaKTepuH. 3HAUYCHUE
XEMOCHHTE3A.

AnaspoOHble opraHusmbl. Bunael Opoxenus. I[IpoaykTel OpokeHHsT U HX
UCTIOJIb30BAHUE YETOBEKOM. AHA’POOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONE3HEH.

AdpoOHBIE OpraHM3MBblL. JTambl dHEPreTHUECKOro oOmeHa. [loAroToBUTENHHBIN
stamn. [ uKoan3 — GECKUCIOPOTHOE PACIIEIIEHHUE TIFOKO3bI.

buonornueckoe oxkuciaeHUE, WM KIETOYHOE JbixaHue. Poiib MUTOXOHApPUI B
nporieccax omonoruyeckoro okucneHus. Lukmmueckue peakuu. OKUCIUTETHHOE

¢bochopumiposanue. IlpenmymiecTBa a’poOHOro MyTH OOMEHA BELIECTB IEpe.




aHadpOOHBIM. DPPEKTUBHOCTHIHEPTETUYECKOIO0OMEHA

2.5

Peakuuu MarpuuHoro cunres3a. [IpMHIMI KOMIUIEMEHTApHOCTH B PEAKLMIX
MaTpUYHOTO CHHTEe3a. Peanu3anus HaciencTBeHHoW nHpopmarun. [ eHeTrnueckuit
KOJ, ero cpoucrBa. Tpanckpunuus — marpuudblii cuHTe3 PHK. IIpmHnmmner
TPAHCKPUIILUU: KOMILJIEMEHTAPHOCTh, aHTUIAPaLIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnsamus n e€ sranbl. Yuactue tpancrnoptHeix PHK B OmocumHTese Oernka.
VYcnoBusi Ouocuntesa Oenka. KomupoBanume ammuokucior. Poms pubocom B
OnocuHTe3e Oenka.

Opranuzanys reHomMa y nNpoKapuoT U 3YKapHoT. Perynsius akTHBHOCTU I'€HOB Y
npokapuoT. ['unoresza onepona (P. XKakoO, K. Mano). Perynsius oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HeksieTouHble (OpMBI KU3HM W oOnMraTHele napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0osieBanms 4enoBeka, XKUBOTHBIX, pactenmit. CITN]], COVID-19,

COIMaJIbHbIC U MECAUITUHCKHUEC HpO6J’I€MBI

2.6

Kinerounsrit muki, ero nepuost u perymsmus. Uarepdasza u muto3. OcobeHHOCTH
mpoleccoB, MpoTekatomux B uHTepdaze. [loaroroBka KIETKM K JEJIEHUIO.
[IpecunTeTnyecknii (MOCTMUTOTUYECKUN), CHHTETUIECKUN W TIOCTCHHTETHYECKUI
(TpeMUTOTUYECKHI ) TIEpHUOABI HHTEP(A3HI.

Marpuunsiii cunte3 JHK — pennmukanus. I[lpunnunsr permukanun  JTHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN CHHTE3, aHTUNAPAJUIETBHOCTb.
Mexanusm perukanuu JJHK. Xpomocombl. CTpoenue xpomocom. TernoMepsl u
TeJaoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTull. JIUIIOMIHBIA U
rariouHbIl  Habopbl XpomocoM. [omonoruuneie xpomocoMsel. [losoBbie
XPOMOCOMBI.

Henenue xnerku — Muto3. CTaaud MHUTO3a U MPOUCXOMALIUE B HUX MPOLECCHI.
Tunel murto3a. Kapuokunes um uuTokuHe3. buonornuyeckoe 3HaueHHE MUTO3a.
Perymsimus MUTOTHYECKOTO IMKJIAa KIETKU. [IporpammupyeMaskieToqHasruoenns
— arfornTo3.

(DYHKLII/IOHaHBHaHFCHOMI/IKa

Opl"aHI/I3MKaK6I/IOJIOFI/I‘IeCKa${CI/ICTCMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJIETOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHsI OpraHU3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) W
noysioBoe. Buael  Oecnonoro  pa3MHOXKEHHS: TOYKOBAaHHE, CHOPYJSAIUS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxxenue. [losoBbie KieTkH, nan rameTsl. Meio3. Ctaguu Meiosa.

[ToBenenue xpomocom B Mero3e. Kpoccunrosep. buonorndeckuii cMbicn mMeiiosa




U IIOJIOBOTIO Iporecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHUu3MOB.
IIpensaponpiieBoe passutue. I'ameroreHe3 y KMBOTHBIX. [losoBBIE JKene3bl.
OOpazoBaHue M pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaroreHe3 W OOTCHE3.
Crpoenue noJyioBbIX KieTOK. OIUIOJOTBOpEHHE W 3MOPHOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTJIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapreHorenes.
WumuBunyansHOe pas3BUTHE OpraHu3MoB (oHTOoreHes). Cramuum sMOpuoreHesa
KUBOTHBIX (Ha npumepe Jsrymku). [podnenue. Tumnel gpobnenus. OcoOeHHOCTH
NpoOJeHNUsT MIIEKOIMTAIOUINX. 3apOoJbllIEBble JIMCTKHU (TacTpyssuus). 3akiajaka
OpraHoB M TKaHE W3 3apOJbIIIEBBIX JIMCTKOB. B3auMHOE BIMSHUE 4YacTed
pPa3BHBAIOIIETOCS 3apojipliia (dMOpUOHANIbHAS WHIYKIUS). 3akiajKa IIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yibTaT HEpapXUUECKUX B3aUMMOJCHCTBUM T'€HOB.
Brnusnue Ha SMOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX (DAKTOPOB OKpYXKaIOIIEH
Cpepl.

Poct u pa3ButHe xxuBoTHBIX. [locTamOpuonaneHeliil nepuosa. [Ipsmoe u Henpsimoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buojornyeckoe 3HaueHHWE MNPSMOTO U HEMPSIMOIO Pa3BUTHUS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocTa >KMBOTHBIX. DakTOpbl peryasiuuu
pocTta KHUBOTHBIX UM uenoBeka. CTaguu NOCTIMOPHOHATIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

PasmHoxkenne u pasputue pacreHuid. ['amerodputr m cnopodutr. Meio3 B
KU3HEHHOM IHMKie pacteHuid. (OOpazoBaHWe crmop B Mmpolecce Meio3sa.
l'amerorenes y pacrenuil. OIUIOJOTBOPEHUE M Pa3BUTHE PACTUTEIIbHBIX
opranu3MoB. J[BoHHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. O6pa3oBaHue u

Pa3sBUTUC CCMCHU. MexaHu3MBI perysnun OHTOICHE3a y paCTeHI/IfI N J)KUBOTHBIX

I/ICTOPI/Iﬂ CTaHOBJICHUA MW pPa3sBUTUA T'CHCTHUKHM KaK HAYKH. OcCHOBHBIC
TeHEeTHYECKHE IIOHATUS M CHMBOJLI. | OMOJIOrHMYHEBIC XpOMOCOMEI, aJlJICIbHBIC

T'CHBI, AJIbTCPHATUBHBLIC IIPHU3HAKH, HOMHHaHTHBIﬁ n peHCCCI/IBHHﬁ IMIPpHU3HAK,

32 TOMO3UTOTa, TETEPO3UrOTa, YHUCTas JMHHUS, THOPHIbBI, TEHOTHUII, (EHOTHII.
OCHOBHBIEMETO ABIT€HETUKH TUOPUI0JIOTHYCCKHH, LIUTOJIOTHYECKHH,
MOJIEKYJIIPHO-T€HETUYECKHI
Monorubpuanoe ckpermuBanue. [lepBpiii 3akoH MeHiens — 3aKOH €AMHO00pa3us
rubpusioB mepBoro mokoieHus. [IpaBuno gomuHUpoBaHusa. Bropoit 3akoH
Mengenss — 3aKOH pacleryieHusi Mpu3HakoB. LluTonormyeckue OCHOBBI

33 MOHOTHOPHUIHOTO CKpelIMBaHus. [ moTe3a 4ucToThl TaMer.

Ananmusupyroniee ckpemuBaHue. [IpoMexXyTOUHBIM XapakTep HacleI0BaHUS.
Pacuieruienne npru3HaKkoB IPU HETIOJTHOM JOMUHUPOBAHUH.
JurubpunHoe ckpeuiuBaHue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPHU3HAKOB. I_II/ITOHOFI/I‘-ICCKI/IC OCHOBBEI




TUTHOPUTHOTOCKPEIIBAHHUS.

CueruienHoe HacnenoBanue mpusHakoB. PaGoter T. Moprana. CueruienHoe
HACJIEIOBAaHUE T'€HOB, HAPYIICHUE CUCIUICHUS MEXKIYy TeHaMH. XPOMOCOMHAas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosa. XpoOMOCOMHBIM MEXaHU3M OIPEIECIECHUS MoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M reTeporaMeTHbId MoJ. ['eHeTnyeckas
CTPYKTypa IMOJIOBBIX XpomocoMm. HacinenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

l'enotun kak nenoctHas cucrema. llneiloTponus — MHOKECTBEHHOE NIEWCTBUE
reHa. MHokecTBEeHHBIAIUIEIN3M. B3auMonelicTBHEeHEeaIUICIILHBIXTCHOB.

Kommnnementaprocts. Onucras. [lomumepus

3.4

B3aumoneiicTBre reHotrna u cpepl npu GpopmupoBanuu GpeHoruna. MzsmenunBoctsb
npr3HaKoB. KauecTBeHHbIE M KOJMUYECTBEHHbIE NPU3HAKU. BUIbl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs Y HACJIECICTBEHHAS.

MomudukanmonHas ~ U3MeHYMBOCTh.  Ponb  cpemsl B (hopMHUpOBaHUM
MOIMpHUKAMOHHON n3MeHunBoCcTU. HopMa peakimu npusHaka. BapuaiioHHbIil psj
n BapuanuonHas kpuBas (B. Horanncen). CBoiictBa Moau(UKAIIMOHHOMN
M3MEHYUBOCTH.

I'enoTunmueckas u3MeHYNBOCTh. CBOMCTBA T€HOTUNNYECKOW U3MEHYMBOCTH. Buib
TEHOTUINYECKON N3MEHUYMBOCTU: KOMOMHATHBHAS, MyTAllHOHHASI.

KoMOnnaTtuBHasT W3MEHUMBOCTh. Mel03 W TIOJOBOM TIPOIlECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POjb KOMOMHAaTHBHOM M3MEHUMBOCTH B CO3/1aHUHU
TEHETUUECKOr0 pa3HOOOpa3us B Ipeiesiax 0JHOTrO BUJA.

MyTannoHHasi U3MEHUYMBOCTb. BUbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M WHIYLIMPOBAaHHBIE MYTAalUUH. SIAEepHbIE M LMTOIIA3MATHYECKUE
myrauud. COMaTH4YeCKUE U MOJIOBbIE MyTaluu. 1I[puunHbl BOSHUKHOBEHUS MYyTaLMH.
MyrareHbl ¥ MX BIMSHME Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO
nporecca. 3aKOH TOMOJIOTHUECKUX PsIIOB B HaceICTBeHHON n3meHunBoctu (H.M.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTDh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas mporpamMma HCCIEIOBaHUA TIE€HOMa
yenoBeka. Meroapl  M3y4eHHsT [EHETUKM  YeJOBEKAa: TI'€HEaIOrMYeCKui,
OJIM3HELIOBLIH, IIATOTCHETUUYECKHH, MONYJIALIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpeMeHHOE OIpeaeTIeHUE T€HOTHUIA:
IIOJIHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOUIBIO
III1P-ananu3a.HacnencTBeHHEIE 3a00J1€BaHUs 4eJI0BEKA. I'ennbie u
XpPOMOCOMHBIE 0oJ1e3HU YyeJI0BeKa. bone3nu C HacJIeACTBEHHOM
MPEeAPaCHOIOKEHHOCThIO. 3HAUEHUE MEUIIMHCKOM T€HETUKH B PEJOTBPAILICHUN U

JICYCHUY T€HETHUECKUX 3a00J1eBaHNH ueaoBeKa. CTBOJIOBBICKIICTKH




3.6

JlomecTrKaIus U CeNeKIusl. 3apoxKACHUE CEJIEKIIMU U JoMecTukanuu. Yuenue H.W.
BaBuioBa 0 1meHTpax MPOUCXOXKICHUS W MHOTO00pa3us KyJIbTYPHBIX PACTEHHIA.
Ponb cenexuuu B cO31aHUM COPTOB pacTEHUI U mopojl *KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHX DSJIOB B Hacle[CTBeHHOM u3meHunmBoctu H.U.
Basuiiosa, ero 3HaueHue IS CENCKIIMOHHON pabOTHI.

Metoapl  celeKIMOHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VH]IUBUyJIbHBIM. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnrbiTanue
npou3BogUTENIed MO MOTOMCTBY. OTOOp MO T€HOTUIY C IOMOIIBIO OLIEHKHU
(eHoTHIAa TOTOMCTBA U OTOOP 1O TEHOTHITY ¢ roMolbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/l CeNEKIIMOHHON paboThl. PamuannonueIil u
XUMUYECKUA MyTareHe3 Kak HWCTOYHUK MYyTalluid y KYJbTYpPHBIX (opm
opranu3moB. Vcmonp30BaHHEe TEHOMHOTO PpEJaKTUPOBAHUS W METOJOB
pexomOuHanTHEIX JIHK 1715 mosmydeHust uiCXoiHOTO MaTepuana Jyis CEeleKIUu.
[Tomydenne mommruionoB. BHyTpuBHIoOBas ruOpuam3anys. bIM3KOpoaCTBEHHOE
CKpelMBaHue, WM WHOpUIMHT. HepojcTBEHHOE CKpEIMBaHWEe, WM ayTOPWIMHT.
I'erepo3uc u ero mpuumuel. Vcnonb3oBanue rereposrca B cenekuuu. OTaanéHHast
rubpumzanus. [Ipeomonenne Oecrionusi MEXKBHUIOBBIX THOPHIOB. JlOCTYOKEHUS

CEJICKIIMY PACTeHUI U AKUBOTHBIX

3.7

OOBEeKTHI, UCTIONIb3yeMbIE B OMOTEXHOJIOTHH, — KIIETOYHBIE U TKaHEBbIE KYJIbTYPHI,
MUKpPOOPraHHW3MbI, HUX  XapakTepUCTHKa. TpaaulMOHHAas  OHOTEXHOJOTHS:
xjieboneueHne,  MOJTy4YE€HHE  KHUCIOMOJIOYHBIX  TPOAYKTOB,  BHHOJEIHE.
Mukpobuonorudeckuii  cuHTe3. OOBEKTHI MHKPOOMOJIOTHYECKUX TEXHOJIOTHH.
[IpousBoacTeo Oerka, AMHHOKHCIIOT u BUTaMHHOB.VIcKyccTBeHHOE
OIJIOJIOTBOpEHUE. PeKOHCTpyKIMs SHIEKIETOK M KIOHUPOBAHUE >KUBOTHBIX.
MeTo/ TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass ¥ TeHHas WHXeHepusa. VICKYCCTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTkeHHs ¥ TMEpCIIeKTHBBI
XpOMOCOMHOM W TEHHOW HWHXeHepuu. MeaunuHcKkue OUOTEXHOJIOTHH.

Hcnonn30BaHue CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OPraHu4cCKoOro Mupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpeMeHHaﬂ CHUCTEMaA
OpraHnu4eCcKkoro mmupa. HpI/IHI_II/IHBI KJIaCCI/I(l)I/IKaI_II/II/I OpraHU3MOB. OcHoBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KU3HCACATCIIbBHOCTH OIHOKJICTOYHBIX OPraHHU3MOB.
BaKTepI/II/I, apxeu, OAHOKIICTOYHBIC FpI/I6H, OJITHOKJICTOYHBIC BOAOPOCIIH, APYIrUc
ITPOTHUCTHI. KononuanbHeie OpraHu3MBlI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPIraHU3MOB!
aMéGOI/I,Z[HOC, KT'YTUKOBOC, pPCCHUYHOC. 3aII_II/ITa Y OAHOKIICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OJHOKJICTOYHBIXOPTaHHU3MOB. Takcucel




4.2

MHOroKJIeTOuHbIE pacTeHUs. B3auMOCBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opranbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusma. OpraHusm
Kak eIuMHoe 1enoe. TkaHu pacreHuil. Tumbl pacTUTENBHBIX TKAHEH:
oOpa3zoBaTeyibHas, TOKPOBHAs, IMPOBOJAIIASA, OCHOBHAs, MEXaHHUYECKas.

OcobenHoctrucTpoeHus, GYHKIUN U PACIIONIOKCHUIATKAHESH B OpraHaxpacTeHUN

4.3

BereratuBHble M reHepaTUBHBIE OpraHbl pacTeHUN. DYHKIIMM OPraHOB M CUCTEM
opranoB. Kapkac pacrenuil. [[Bm:keHrE€ MHOTOKJIETOUHBIX PACTEHUI: TPOTIU3MBI U
HacTtuu. llornomeHne BOJIBL, YITIEKACIOTO Ta3a M MMHEPAIBHBIX BEIIECTB
pactenusimu. [lpixanue pactenuil. {uddysus razo yepe3 MoBEPXHOCTh KIIETKH.
TpancnopTHbie cuctemMbl pacTeHuid. Beinenenue y pacreHui. 3ammura y
MHOTOKJIETOUHBIX pacTeHuid. Kyrtukyna. CpencrBa NMacCMBHOM M XMMHYECKOMN
3auTl. OUTOHIMIBL.

PasgpaxxumocTe M perynsnus y opraHu3MoB. Pa3ipaXuMoCTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHfI. POCTOBBIeBeH_[eCTBa N UX3HAYCHUC

4.5

MHOrOKJIETOUHbIE  UBOTHBIE. B3auMOCBSI3b  4YacTe€il  MHOTOKIETOYHOTO
oprann3ma. TkaHU, OPraHbl U CHCTEMBbI OPraHOB MHOTOKJIETOYHOTO OpraHHU3Ma.
OpranusM kak eauHoe 1enoe. 'omeocra3. TkaHU )KMBOTHBIX M 4YeIOBEKa. THIIBI
JKUBOTHBIX TKaHEW: JMNUTEIHANIbHASA, COCIUHUTENbHAs, MBIIICYHAs, HEpPBHAsi.
OcobenHocTn CTpoeHUs, (QYHKIMA ¥ pPACIHOJOXKEHHS TKAHEHM B oOpraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMbI OPraHOB XKUBOTHBIX. DYHKIIMN OPraHOB U CHUCTEM OPIaHOB.
Onopa Tena opraHu3MoB. CKeJeTbl OJHOKJIETOYHBIX W MHOTOKIETOYHBIX
JKUBOTHBIX. HapyxHblii 1 BHyTpeHHUM cKeyeT. CTpOCHHE M THUIIbl COCIUHEHUS
KOCTEH.

JIBuKeHHe MHOTOKJIETOYHBIX JKUBOTHBIX. Iluranume xuBoTHbIX. [IuTanue
MO3BOHOYHBIX KMBOTHBIX. JIpixanue xuBOTHBIX. KoxkHoe npixanue. YKabGepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€ TMO3BOHOYHBIX JKMBOTHBIX. ODBOJIIOIIMOHHOE YCIIOKHEHHUE CTPOCHUs
NErKUX MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHasl cucTeMa 4dejoBeka. MexaHu3m
BeHTWISIIMM JETKUX Yy NOTHI U MJICKOMHUTAOMUX. TpPaHCHOPT BEIIECTB Yy
opranu3MoB. TpaHCHOPT BelIeCTB y XUBOTHBIX. KpoBeHocHass cucrema u eé
opranbl.  KpoBeHocHass ~ cucTeMa  MO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DBONIOIMOHHBIE  YCIOKHEHUSI CTPOEHHS  KPOBEHOCHOM
CHUCTEMBbI MO3BOHOYHBIX XUBOTHBIX. BblaeneHue y opranu3sMoB. Beigenenue y
*KUBOTHBIX. COKpaTuTeNbHble Bakyoau. Opransl BelaeneHus. CBs3b MOJIOCTU Tea
C KpPOBEHOCHON U BBIIACIUTEIBbHON cUCTeMaMd. BrplieneHue y MNO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M HX

MIPOU3BOJIHBIC.




PaznpaxxuMoCTh U peryasiust y Opranu3mMoB. Pa3apakuMoCcTb y 0JTHOKIICTOYHBIX
opranu3MoB. Takcucel. PazipakumMocTe M perymasinusi y MHOTOKJIETOYHBIX
pactenuii. PocToBbie BemecTBa u MX 3HaUCHHE.

HepBHas cucrema u pedueKkTopHas Peryisiiisg y MHOTOKJIETOYHBIX YKHBOTHBIX.
HepBHast cuctema u e€ oTesbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOMN
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputMoB W mporpamm s 3(deKkTuBHOW (PYHKIMOHATBEHON
AQHHOTAllUd ~ TE€HOMOB,  TPAHCKPUITOMOB,  TIPOTEOMOB,  METabOJIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, dKUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

Opranbl U cucTeMbl OpraHoB 4enoBeka. OTeNbl roJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednexc u peduekropHas nayra. be3ycnoBHble U YCIOBHbBIE
pednexcsl. ['ymopanbHas peryiasiuss U SHIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yenoBeka. JKene3pl SHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. J[elicTBHE TOPMOHOB.
B3aumocBs3p HEpBHON M HHAOKPUHHON cucTeM. [ mnoranamo-runodusapHas

cuctema. Pediekc u pedrekropHast ayra. besycinoBHbie u yciioBHBIEC pedIeKCh

5.2

3amura opranu3ma oT Oonesnerd. MimmyHHast cucrema uenoBeka. KieTouHsrit u
TYMOpaJIbHBIN UMMYHHUTET. BpokaAEHHBINA, NpHOOpETEHHBIN crenuduaeckuit
UMMyHUTET. Teopus  KIOHAJIBbHO-celeKTuBHOro wuMmmyHutera  (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBETHI OpraHu3MoB. Poib

BpPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil

5.3

KpoBenocnas cuctema u e€ opranbl. Cepaie, KPOBEHOCHBIE COCYABI U KPOBb.

KpyrukposooOparienus. Pabotacepaua u e€perymnsmus

5.4

Jpixanue yenoseka. Juddysus ra3os uepes3 MoBEepXHOCTh KIETKH. JlpIxaTenbHas
cuctema  uenoBeka. JlpIxaTenbHas ~ MOBEPXHOCTb.  PerynsuusibIXaHus.

JIpixaTenbHbICOO0BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[GJ'IBI MUIICBAPUTCIIbBHOI'O TpakKTa.
HI/IH_ICBapI/ITCHLHLIe)KCJICSH. BHYTpI/IHOJ'IOCTHOC u

BHYTPHUKIICTOYHOCIIUIIICBAPCHUC

5.6

[TokpoBel M ux mnpousBoAnbie. Opranbsl BbineneHus. [louku. CrpoeHue u
¢dbyHkronupoBanue HeppoHa. OuibTpanus, ceKpeuus 1 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830BaHI/IeMO‘II/I Y 4CJIOBCKA

5.7

I[BI/I)KeHI/Ie yeJloBeKa: MblieuHas cucteMa. CKeJIeTHBIC MBIIINOBI W HUX pa60Ta.

CTpOGHI/Ie U TUMBICOECAMHEHUSAKOCTEH

Teopmi ABOIIOIMHU. Pa3BuTHE KU3HU Ha 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpCIlHOCBIJIKI/I BO3HUMKHOBCHHA

AapBUHH3MA. Kuznp n HaydHadA ACATCIIbHOCTb 4. I[apBI/IHa.




JBwxymue cuibl 3BojionMu BUa0B 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTH
Pa3MHOXEHHsSI OPraHM3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, Oopnba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmiienne cunaTeTHueckoir Teopun sBoironmu (CTD). HeirpambHast Teopus
IBOJIIOLUH. CoBpemeHHas ABOJIIOLIMOHHAS ouosorus.
3HAYEHUEBOJIOLIUOHHONTEOPUU B (bOopMHPOBAHNUECTECTBEHHO -

Hay4HOMKAapTUHBIMUPA

6.2

[Honynsinust kak 21eMeHTapHass eauHuLa 3BoJiouud. COBpEMEHHBIE METObI
OIICHKM T'E€HETHYECKOTro pa3HooOpa3us U CTPYKTYypbl monynasuuil. l3menenue
reHooHza MONYJISIIMM KaK 3JIEMEHTApHOE OHBOJIIOIIMOHHOE SIBIEHUE. 3aKOH
reHeruyeckoro paBHoBecus [[x. Xapnau, B. Baitn6epra.

OnemeHTapHbIe (PAKTOPHI (ABMKYILME CHIIBI) 3BOIIONMHK. MyTallMOHHBIN MpoLEecC.
KombOunatuBHass u3MeHYnMBOCTh. [lpeiid TeHOB — ciy4yaiiHble HEHalpaBIICHHbBIS
W3MEHEHHUS YacToT ajjiesie B momyisimusix. Dddext ocHoBarens. Mwurpamnuu.
W3onsauus nonynsiuuit: reorpaduueckas (IpocTpaHCTBEHHAas), OuoJiornyeckas
(permipotyKTUBHAs).

EcrtectBennsiii  orGop — HampaBistoumii  Qaktop aBomouud.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JABWXKYIIUH, CTaOMIM3HPYIONIUH, pa3phIBAIOIIHI
(mu3pyntuBHBIN). [TooBO# 0TOOD.

[IpucnocobneHHOCT, ~ OpPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLIMH.
Bo3nukHOBeHME — mpucnocoOneHWit y  opraHu3mMoB.  ApoMopdo3bl U
uauoagantanuu. [lpuMepbl mpucnocoOnennii y opranu3mMoB. OTHOCHTEILHOCTh
IPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero «xkpurepunm u cTpykTypa. BumooOpa3oBaHue Kak — pe3ylbTar
MUKpO3BOJIONUHN. M3omsaus — kiroueBoid (akrop BupooOpazoBanus. Ilytu u
CrocoObI BHJ1I000pa30BaHMS: AJUIONIATPHUYECKOE (reorpaduueckoe),
cuMnaTpuyeckoe  (PKOJOrHMYecKoe),  «MTHOBEHHOE»  (MOJIUIUIOMIU3aIus,
rubpuanzanys). JJITenbHOCTh BOTIOIMOHHBIX ITPOLIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp »BosOLIMOHHON OMONOTMH B pa3paOOTKEe HAYYHBIX METOJIOB COXpaHEHUS
O6unopa3zHooOpaszuss. MUKpPOAIBOIIOLUS U KOJBOIIOIMS MApa3sUTOB U HUX XO3SEB.
MexaHu3mbl GOPMUPOBAHUS YCTOWYMBOCTU K aHTUOMOTUKAM U CIOCOOBI OOPHOBI

Cc Hell

6.3

Metonapl M3yd4eHHMs] MakpolBoOJIOLMH. [laneoHTonormdyeckne MeTOAbl M3Yy4EHMS
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKHE PSAIbl OPTaHU3MOB.

buoreorpaduueckue metoap! u3ydeHus sBomonnu. CpaBHeHHe GuIopsl U hayHbI
MaTepUKOB U OCTpoBOB. buoreorpaduueckue odnactu 3eminu. Buap-sHIeMUKH U

PCIIMKTEIL.




DOMOPHONIOTUYECKHE W CPABHUTEIHHO-MOP(OJIOTUUECKHE METOABI HM3yYCHHS
IBOJIONMH. [ €HEeTHYEeCKHEe MEXaHW3Mbl 3BOJIOIUU OHTOTCHE3a W TIOSIBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  AHAJOTHUYHBIE  OpPraHbL
PynuveHnTapHbple  opraHbl W aTaBU3MBL. ~ MOJIEKYJISIPHO-TEHETHYCCKHUE,
OMOXMMHYECKHEe W  MareMaTH4YeCKHEe  METOJbl  W3YYEHHUS  SBOJIOIUH.
I'omonoruuneie TeHbl. COBpEMEHHBIE METOJBI IMOCTPOCHHS (PHIIOTSHETHICCKIX
JICPEBBEB.

XPOMOCOMHBIE MYTAIIMH W SBOJIFOIHS TEHOMOB.

OO6mue 3akOHOMEpPHOCTH (MpaBuiia) 3BOIONKU. HeoOpaTHMOCTh HBOJIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTHTEMITOBIBOIIOIUN

6.4

Hayunple rumore3sl NPOMCXOXKIEHUS JKM3HM Ha 3emie. AOuOreHe3 u
naHcnepmus. JloHaydHble MPEICTABICHUS O 3aPOXKICHUU KU3HU (KPEAIIMOHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOKIACHUS KU3HU U €€ ONPOBEP’KEHUE ONbITAMU
®. Pemn, JI. Cnamnannanu, JI. Tlacrepa. IlpoucxoxxaeHue IKU3HU |
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeopraHnuyeckoil spomtonuu. [lnanerapHas (reosiornyeckas)
IBOMIONMS. XHUMHYECKass »HBOJIOUMS. AOHOTEHHBIH CHHTE3 OpPraHUYECKUX
BemecTB n3 Heopranmdeckux. Ompir C. Mumrepa u I'. Opu. OOGpazoBanue
nojuMepoB M3 MoHoMmepoB. KoamepBatnas runore3a A.M. Omapuna, rumoresa
nepBuuHoro OynboHa Jk. XomaeiHa, reHernueckas runore3a [. Meémmepa.
Pu6oszumer (T. Uek) m rumoteza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Ucropusa 3emim u metonpl €€ u3ydyeHus. Vckomaemble OpraHUYECKUE OCTaTKU.
I'eoxpononorust u e€ meroapl. OTHOCUTENbHAsE U AOCOJIIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXH.

HauanbHble 3Tanbl opraHudeckoi 3Bosronuu. llosiBieHue u 3BOJIIOIUS NEPBBIX
KJIETOK. OBomonus MeTtabonu3ma. BoO3HUKHOBEHHE TEPBBIX  JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEepBBIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTEHE3). DBOIIOLMOHHOE MPOUCXOXKICHUE
BUpPYyCcOB. IIpoucxokeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE H3Talbl HBOJIONUM BbICHIMX pacTeHUd. OcHOBHBIE apoMOp(O3bI
pacteHui. Bbixon pacrenuii Ha cymy. [losBieHHEe CHOPOBBIX pacTEHUN U
3aBoeBaHMe MMM cymu. CeMeHHble pacTeHus. lIpoucxoskieHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE ATallbl 3BOJIIOLMHM KMUBOTHOTO MHpa. OCHOBHBIE apoMOpdO3bI
KUBOTHBIX. Benynckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX

THIIOB. HepBLIe XOPAOBLIC JKUBOTHBLIC. Kuzup B BOJC. 9BOJ'IIOI_II/I$I IIO3BOHOYHBIX.




[Mpoucxoxnenne ampubuii u pentunuii. [IponcxoxkaeHne MIICKOMUTAIONINX U
ntun. [lpuHmun ximoyeBoro apomopgosza. OcBoeHue O€CIO3BOHOUYHBIMU H
I103BOHOYHBIMH KUBOTHBIMH CYILU.

Pa3BuTHe xu3HM Ha 3emiie 10 3paM U NepuoaaM: apxel, MpoTepo30i, naneo3oi,
Me3030i, KaitHO30#. OOmas XapakTepuCTHKa KIMMaTa H T'eOJOTHYECKHX
nporeccoB. [losiBiIeHne U pacuBeT XapaKTEPHBIX OPraHU3MOB. YTiIeoOpa3oBaHue:
€ro YCIIOBHSI M BIHMSIHUE HA Ta30BbI cOCcTaB aTMOchepsl.

MaccoBble BBIMMPAHMS — 3KOJIOTMYECKHE KpHM3UChl IHpouuioro. I[IpmyuHel u
CIIEACTBUS  MaccoBbIX  BbIMHpaHHil. COBpEeMEHHBINIKOJIOTUUECKUHKPHU3UC,

€rooco0EHHOCTH

6.5

Paznenst u 3amaum antpomosiornu. Metoasl aHTpomnosiorud. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHIH YyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CxoacTBO 4yenoBeka € >KMBOTHBIMU. (CHCTEMAaTHYECKOE TOJIOKEHHE 4YeJIOBeKa.
CBuzeTenbcTBa  CXOJACTBA  4YENOBEKA € JKUBOTHBIMH:  CPaBHHUTEIIBHO-
MOp(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (U3HOIIOT0 -OMOXUMUYECKHE,
noBesieHYeckrue. OTINYUs YeI0BeKa OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JBwxkymue cwibl ((hakTopbl) aHTPOIOreHe3a: OMOJOTUYECKHE, COLHUAIbHBIC.
CooTHoleHne OMOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIMM AHTPOIIOTeHE3a. ABCTPAIIONMUTEKU — IBYHOTHE TIPEAKU JTIOJICH.
YenoBek  ymenblii, TMeEpBblE HW3TOTOBICHUS  opyauid  Tpyaa. UYenosek
NPSAMOXOJSIIUNA W TIEPBBIM BBIXOJ JrOACH 3a mipeaensl Adpuku. YemoBek
reiinenbOeprckuii — oOmMNA MpeloK HEeaHJePTalbCKOro 4ejoBeKa M 4eJoBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM Kak BUJ JIIOJEH XOJOJHOTO KIMMaTa.
YenoBeKk pa3yMHBII COBPEMEHHOTO THIIA, JCHHUCOBCKHUI 4YeJIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 mpenenamMmu AQpuku.

DBOJIOIUS COBPEMEHHOIO 4YeNoBeKa. EcTecTBeHHBI OTOOp B MOMYJSIUAX
yenoBeka. MyTalMoHHBIH mporiecc u nonumopdusm. IlomynsiuoHHble BOJHBI,
npeiid reHoB, murparus 1 «3¢HeKT oCHOBATENs» B MOMYISIHIX COBPEMEHHOTO
YyeloBeKa.

Yenoseueckue pacel. [lonstue o pace. bonpinme pacel: eBponeouHas
(eBpaswmiickasi), aBCTpajo-HerpouwaHas  (dKBaTOpUaiIbHasl),  MOHTOJOUIHAS
(a3maTcko-amMepuKaHcKkas). Bpemss u myTu pacceneHusi 4eloBeKa IO IUTAHETE.
EnuncTtBO  uenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTH — pacusMa.
[IpucnocobneHHOCTh YenoBeKa K Ppa3HBIM YCJIOBHUSM OKPYKAIOIIEH Cpeabl.
Bnusnue reorpaduyeckoit cpenpl u Apeiida TEHOB Ha MOPQOIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa




DKOCHUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJIOTUH C IPYTUMH HAyKaMU.
Meroast skonoruu. IloneBpie HaOMOACHUS. ODKCHEPUMEHTHI B  3KOJIOTHUH:
NpUpoAHble W JlabopartopHble. MojenupoBaHiue B 3KOJIOTMH. MOHHUTOPUHT

OKPYXaIOIeH cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (akTOpsl W 3aKOHOMEPHOCTH UX jaedcTBus. Knaccupukarmms
9KOJIOTUYECKUX (PAKTOPOB: aOMOTHUYECKHE, OHMOTHYECKHE, aHTPOIOTEHHBIE.
OOme 3aKOHOMEPHOCTH JCUCTBUSL AKoJormuecknx (akropos. IlpaBuio
munumyma (K. HInpenrens, 0. JIu6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue ¢aktopbl. CBeT Kak 3Kojorudyeckuil Qaxrop. [leiicTBue paszHbIX
YYaCTKOB COJIHEYHOI'O CHIEKTPa Ha OpraHU3Mbl. DKOJIOTMUECKHUE IPYIIbI PACTEHUN
1 ’KUBOTHBIX IO OTHOLIEHMIO K cBeTYy. CUTHaNIbHAs poJib cBeTa. DOTONepruoan3Mm.
Temneparypa kak oskosoruueckuid Qaxrop. JlelictBue Temmeparypbl Ha
opranu3msl. [[OMKWIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak skonormueckuidt  ¢axtop. IlpucnocoOnenuss pacteHuit K
NOoJIepXKaHN0 BoJHOro OanaHca. Kiaccu¢ukaims pacTeHMi 1O OTHOLIEHHIO K
BoJie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpenpl oOWTaHMsI OpraHU3MOB: BOJHAs, Ha3eMHO-BO3JYIIHAas, IOYBEHHas,
rNyOMHHAs ~ MOANOYBEHHAs, BHYTPHOpPraHu3MeHHas. DU3NKO-XUMHUYECKHUE
0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucmocoOneHuss OpraHU3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue purMel. Bueninue u BHyrpeHHue putMbl. CyTOUHbIE U TOJUYHBIE
putMbl. [IpHCrIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSM YCIOBHIi
AKHU3HU.

JKuznennsie ¢opmbl opranu3moB. IlorsTue o xuzHeHHOU (dopme. JKu3HEHHbIE
(GopMBl pacTeHUil: AepeBbs, KYCTapHMKH, KYCTAPHUYKHM, MHOTOJICTHUE TPaBBI,
oJlHoJIeTHHE TpaBbl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: THPOOUOHTHI, T€OOUOHTHI,
a3po0nOoHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a JKU3HH.

buotnueckue ¢aktopsl. Buasl OMOTHYECKHMX B3aUMOJEHCTBUIN: KOHKYpPEHILIHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. Ilapazutusm, koonepauus, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHPaHTCTBO, HaXJIeOHUYECTBO). Herpoduueckue
B3auMoOJieiicTBUs  (Tomuueckue, ¢opudeckue, (adpuueckue). 3HaUECHUE
OMOTHUYECKUX B3aUMOJEHCTBUM s CYIIECTBOBAHHS OPraHU3MOB B cpelie

oOuTaHUs. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTCPpUCTUKU MOIYJIAINHU. HOHYHHHI/IH Kak OMOJIOTHYeCKas

cucrema. Posb HEOJJHOPOAHOCTHU cpeabl, pruznyeckux 6apbepoB U 0COOCHHOCTEN




O6uosoruu BUJIOB B (DOPMUPOBAHUU TPOCTPAHCTBEHHON CTPYKTYpPBI MOMYJISLUH.
OcHoBHBIE TOKAa3aTENM MOMYJISUU: YHMCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M
[I0JI0Basi  CTPYKTYypa, pPOXKIAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLus.

DKojoryyeckasl CTpykrypa mnomyasauud. OILieHKa 4YHUCJIEHHOCTH MOIYJISILUH.
JluHaMuKa nomynsauuy U e€ peryisnus. bUoTHYecKnii MOTEHIMAN MOIYJIALMH.
MogenupoBanne JUHAMHUKM — nomnyisinud.  KpuBble  pocTa  YHMCIEHHOCTH
nonynsaund. Kpussle BbDKMBaHMs. Peryisnys 4MCICHHOCTH NONIYJSALHNA: pPOJb
(akToOpoB, 3aBUCALUIMX U HE 3aBUCIIIUX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUJ0B (- u K-ctparerun).

[TonsiTie 06 3konoruyeckoi Humie Buaa. Mectooouranue. MHoromepHasi MOJeIb
skonornueckod HumM k.M. XarunHcoHa. Pa3smepsl 3KOJIOTMYECKOW HUIIM.
[ToreHnmanpHas U pean30BaHHAsl HALLIN.

Bun kak cucrema momymsiui. Apeanbl BUIOB. Buabpl M MX SKU3HEHHBIS
CTPATETHH. 3aKOHOMEPHOCTUIIOBECHUS u MHUTPALUIHKUBOTHBIX.

BI/IOHOFI/I‘IGCKI/ICI/IHBaSI/II/I‘IY)KepO}IHLIXBI/UIOB

7.4

CooOmiectBa opranu3moB. buoneHos u ero crpykrypa. CBs3u Mexay
opraHu3Mamu B OHOIIeHO3€e. DKocrucTeMa Kak oTKpbiTas cuctema (A.Jlx. Tencnn).
OyHKIMOHAIbHBIE OJIOKH OPraHU3MOB B KOCHUCTEME: MPOIYIIEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHH. Tpodudueckue nenu u cetu. AOHOTHYECKHE
6moku 3xocucteM. [1ouBbl U Wbl B 3KOcHcTeMax. KpyroBopoT BelIeCcTB U MOTOK
SHEPTUU B IKOCHCTEME.

OcHoBHBIE MMOKa3aTeau SKOCUCTeMbl. bruomacca U mpoaykuus. DKOJOTHYECKHE
MUPAMHUJIBL YMcell, 0MOMAacChl U SHEPTUU.

HanpaBnenHnsle 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM M WX TNPUYUHBL. AHTPONOIEHHbIE BO3ACUCTBUS Ha
cykueccuu. Knumakcnoe coobiectBo. bropasnooOpasue u mojiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipupoansie >KOCHCTEMBI. AHTPONOTEHHBIE AKOCHCTEMBL. ATPOIKOCUCTEMA.
ArporeHo3s. Paznuuns Mexxay aHTPONOTeHHBIMU U TIPUPOTHBIMUA SKOCHCTEMAaMHU.
Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas diopa u
(ayna. CuHanTponu3anus ropojckoi dayHsl. buonornueckoe u X03sSHCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM U ypOOIKOcHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHUS
OCHOBHBIX B3aMMO/ICHICTBHI OPraHU3MOB B 9KOCHCTEMaX.

[lepeHoc »HEpPruM M BEIIECTB MEXKJY CMEXHBIMH 3KOCHCTEMaMH.Y CTOHYMBOCTh
OpraHW3MOB, TOMYASIUNA W OKOCHUCTEM B YCIOBUSAX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3ICUCTBUN

7.5

buocthepa — oOmermanerapHas oOojiouka 3emiH, TA€ CYIIECTBYET WIIU




cymiecTBoBayia km3Hb. Ydenue B.W. Bepnanckoro o ©Owuocdepe. Obnactu
o6uocdeps u e€ cocras. JKuBoe BerecTBo OHOCHEpHI U €ro (PyHKIIHH.
3aKOHOMEPHOCTH cymiecTBoBaHusi Ouocgepbl. OcobeHHOCTH OHOChEphl Kak
I0O0ATBHOW  3KOCHUCTeMBL.  JIMHaMHUYecKkoe  paBHOBecMe B Oumocdepe.
KpyroBopoTbl BemiecTB M OHOTCOXMMHUYECKHE IMKIBI (yrJiepoja, a3oTa).
PurmuuHOCTS siBeHMI B Onochepe.

3oHanpHOCTH OnMocheprl. [lonsiTne 0 6uome. OCHOBHBIC OMOMBI CYIIU: TYHAPA,
XBOWHBIC Jieca, CMCUIAHHBbIC M IIUPOKOJMCTBEHHBIC JieCa, CTENH, CABAHHBI,
MYCTBIHHM, TPOMHUYECKHE Jieca, BBICOKOTOpbs. Kiumar, pacTUTENbHBIA U
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS JKUBBIX CHCTEM, OIIEHKA MX PECYpCHOTO MOTEHIMANa M

ouochepHbIX QyHKINN

7.6

DKOJIOTHYECKHE KPU3UCHI M MX MpUYUHBI. Bo3nelicTBue uenoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpeabl. OXpaHa BO3/yXa. 3arpsA3HEHUE BOJHOW CpEIbI.
OxpaHa BOJHBIX pecypcoB. PaspymieHne nmoussl. OXpaHa IMOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTpPOTNIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA M KUBOTHBIM mup. OxpaHa
PaCTUTEIBHOTO M JKMBOTHOTO MHpa. OCHOBHBIE NMPUHLUIIBI OXPaHbl MPUPOJIBI.
Kpacupie kuurun. OcobGo oxpansemble mnpupognbie Tepputopuu (OOIIT).
borannueckue caspl U 300J0THYECKHE apKH.

OCHOBHBIE MNPHUHLHINBI YCTOMYMBOIO pa3BUTUSA YEJIOBEYECTBA W MPHUPOIBIL.
PannonanpHOe  MPUPOAONONB30BAaHME UM COXpaHEHHE  OHOJIOTMYECKOTO

paszHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kinacc/ 3axapos B.b., MamonTos C.T.,
Conun H.U., 3axaposa E.T.; non penakuueit 3axaposa B.b., O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHEepHOE 00IIECTBO
«M3parenscTBO «IIpocBenieHne

* buonorus. buonorudeckue cuctemsl u npoueccsl, 10 knacc/ Tepemon A.B.,

[Terpocora P.A., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO « MO1]

MHEMO3MHA)»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



