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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero obiiero obpa3zoBaHus pa3paboraHa Ha ocHOoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennpani  0O0y4eHUs] Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpPHpOBaHHE TO paszjieliaM M TeMaM, paclpelesieHne Io Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH TMPUHIHUII TPEEMCTBEHHOCTH C HM3y4eHHEM OWOJOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJICTaBICHUA O 30pOBOM 00pa3e JKHM3HM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEAMETHBIM U MpPEeIMETHBIM pe3yJbTaTaM OOy4YeHHUs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT 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, OMOTEXHOJIOTUHU, FIBOTIIOLIUOHHOTO YUYEHHS 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 colepX 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, >KMBOTHBIX,
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 H3YyYeHHI0 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
U3YyYarOTCSl OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OHMOJIOTHH, ASMOPHUOJIOTHU 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 J1eATebHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

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

OCBOCHHE OOYYAIOIIUMUCS CUCTEMbI OMOJIOTUYECKUX 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 OWOJOTUH, HSMOPHOJIOTMU W OHWOJOTHM Pa3BUTHS, TCHETUKH W
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
npoduakTuKki MHGEKIIMOHHBIX 3a00J€BaHUi, TIPaBWIa TTOBEJICHUS B TIPHUPOJE 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] OMOIOTHYECKUX 3a/1a49, MOJACIUPOBAHMS OMOIOTHUECKUX
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 Jojeid  (coOmrogeHuss Mep nOpoduiakTuku — 3a0o0JieBaHUMH,
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 oOpazoBaTeIbHON 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 OMOJIOTMYECKOro O00pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00ydJaromuXxcs B BBHIMOJHEHUN MPOCKTHBIX W y4eOHO-HCCIIEI0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU8oM, 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, NPUKIAJHBIE M TIOMCKOBBIE HAy4YHbIE HCCIEAOBAHHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IbI.

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.

Tabnuuel u cxembl: «CBsi3b OMOJOTMM C JPYrMMH Haykammy», «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 YHOPSAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTh, CaMOOPIraHU3aIMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHbrii. IIporecchl, TPOMCXOIANINE 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,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3yinbTaToB. [IprumHBI uWCKaxeHHWs pe3yJabTaToOB JKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



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

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

IIpakTnyeckas padora «lcnonp3oBaHME pPA3IUYHBIX 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). OCHOBHBIE TMOJOXKEHHUSI COBPEMEHHOM KIIETOUHOMU
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonus. 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: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl 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. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
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. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. Ilpunuun kommiementapHocTd. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE TEPEHOCUMKH, UX (PYHKIUU B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYull 6UOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin 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
MOJIeKyJbl  Oenka», «CTpyKTyphl O€NKOBOM MoOJeKylbl», «CTpoeHHe MOJEKyl
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 npokapuoTuyeckont kinetku. Kiaetounas creHka OakTepuil u apXew.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmaiemma). CTpykTypa IMIla3MaTHUYECKOU
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. Kiuetounas
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 CTpoeHuE U (yHKIMH. B3aumMocsss3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyukius anmnapara ['onsmku. Moougurayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CtpoeHne M (YHKIMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTUKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpoMOcoM B HHTephasHOM siape. Iyxpomamun u eemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

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

JdemoHcTpanumn



Ioptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OOopymoBaHre: CBETOBOW MHMKPOCKOII, MHKPOIIPENapaThl PacTUTEIBHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHass paGora «JVccienoBanue miasmoiiv3a W JIEIUIa3MOJIN3a 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(HBIM M TeTepOTPOMHBIA. YUYacTUE KHCIOPOJa B OOMECHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi GepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. beiku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
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. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucienue, Wiy KIETOYHOE JbIXaHHE. POb MUTOXOHAPHUN B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTh SHEPTeTUUECKOTO 0OMEHa.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, 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 «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakiiuu Marpuunoro cuHrtes3a. [IpuHIUMIT KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, 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 npeocmagnenus 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 KJIeTKe. KiIeTOuHbIN 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, pegepmasa, uHmezpasa.

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

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUOI02UYECKUX 0aHHbIX. Hanomexnonozuu 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. ZKusHeHHbIN HUKJI KJICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKHUM (TPEMUTOTHUECKHI) Tepruoabl UHTEP(ha3bI.

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

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOWJHBIA 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 mnukia kiueTku. [IporpamMmmupyemasi KieTO4yHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxeMbl: «OKU3HEHHBIN ITMKI KIETKH», «Murtos»n, «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «HabmoneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpPOEHUS W JKU3HEACHTEIIBHOCTH  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 pacteHuidd. Tumel pacTUTENbHBIX TKaHEH: oOpa3oBaTesbHAs,
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. OCOOCHHOCTH CTpoeHUus, (YHKIUNH 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.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OAHOKIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. JIBM)KEHHME MHOTIOKJIETOYHBIX J>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 TNuIIeBapeHue. [IuTaHrne MO3BOHOYHBIX >XUBOTHBIX. OTHEIbl
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB Uepe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTeiapHas HOBEPXHOCTD.
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
MJIEKONIUTAIOMUX. Perynsius apixanus. J[piIxaTeabHble 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
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 00paTHOE BCACHIBAHUE KaK MEXaHM3MbI paOOTHI OPTaHOB BBIJCIICHUSI.
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 OpraHu3mMoB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIOpPBI
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. IMMmyHHas cuctema yesnoBeka. KieTouHbll 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 3a00JI€BaHUM.

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 €€ OTIEJbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM 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 HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JleHCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociiny, «baktepun», «IIpocteiimue», «Opranbl IBETKOBBIX PACTECHUII»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbpHas

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

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUJIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, 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. PazmHoKeHHe 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. buonornueckuit cMsIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KieTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPODOIEM IMOPUOTOSUU.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIHUTAIONINX. 3apOJbIIICBbIC JIMCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BiusHHe Ha 3>MOPUOHAIBHOE pPA3BUTUE PATUUYHBIX
(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



pa3BUTHA, UX PACIPOCTPAHEHUE B MpUpoAe. TuIbl pocTa >KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHud. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHune ruapel», «Meio3», «Xpomocomel», «l'amerorenes», «CTpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOJOJBHBIX U JIBYJIOJBHBIX pAacTeHUN», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

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

JlaGoparopHasi padora «l3yuyeHue CTPOEHUS MOJIOBBIX 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 HaCJIE€ACTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
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, 0. A. ®ummuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS TUHUS, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
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.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokosieHus. [IpaBuno goMmuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIEI0BaHUE TI'EHOB, HApPYLICHWE CLEIUIEHUsS MEXAy TIeHamMu. XPOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

['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 (HU3UOIOTHUECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
W3MEHEHHS HACJICICTBEHHON MH(OPMAITUHU B TIOKOJICHUSAX KJIETOK U OPraHU3MOB.

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 denoseka», «Kapuotun npozodunbr»y, «Kapuotum OTULBDY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAllMd 3aKOHAa HE3aBUCMMOIO HACJIEAOBAaHMS TPU3HAKOB, MOMAEIbL A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

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

IIpakTnueckass  padora  «/M3ydeHue  pe3yabTaToOB  JUTHOPUIIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS 1 HACJICACTBCHHAS.

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

I'eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETUYECKOT0 pa3HO0Opa3us B Mpejesax oJJHOr0 BU/IA.

MyTanuoHHass 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 MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB ) OPESAHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnogoTBopeHue», «I eHeTnyeckue 3a00I€BaHMS YeI0BeKay, « Buasl MyTammiiy.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
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€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJIe3HM C HACIENCTBEHHON MpPeIpacroyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acCIEeKThl MCCJIEJOBaHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

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

JdeMoHCcTpamuun

Tabmumpl 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl M3YYCHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. . BaBumoBa o lleHTpax NpPOUCXOXIEHUS U MHOT000pa3us
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
CEJICKITMOHHON PabOTHI.

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

NckyccTBeHHBIM  MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paOoTHhl.
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 ITOJIUILIIONUIOB. BuyTtpusunosas 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
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
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.

JdemoHncTpanuu

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 TOMOJOTHYECKUX PSOB B HACJIEACTBEHHOW W3MEHUYHUBOCTHY,
«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. buoTexHoJI0TMs ¥ CHHTEeTHYeCKAs OMOJI0T 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 unxeHepus. MeTonsl KyJbTypbl KIETOK M TKAaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
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 WHXeHepus. 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 meaunuHa. [1LP-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX 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, ycraHoBieHne MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHass HHXKEHEPU.

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

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

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIIOIMOHHBIX MpeICTABJIEHHN B
Oonosnoruu

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 M3MEHYMBOCTh, OoOpnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI 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)»,
«Jlectnuna xuBbBIX cymectB (mo Jlamapky)», «Mexanusm GopmMupoBaHus
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «[1opoabl ToMaIHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUsI HOBBIX BHUJIOB
(mo Y. JlapBuny)», «Cxema COOTHOIIEHUSI JBMXKYIIUX CHJI OSBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHasl eauHuIa 3BOJOIUMUA. 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) ABOJIONUH. MyTallmOHHBIH
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymismusx. O@dekr
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasus: npuyunsl u cieocmsus. llposenenue s¢pgexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTyYKTHBHAS).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mm3pynTuBHbI). [lomoBoit oTO0p. BO3HUKHOBEHHE W HSBONIONUS COIUATBLHOTO
MOBEICHUS )KUBOTHBIX.

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

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONAaTPUUIECKOE (reorpaduyeckoe),



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

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMOMOHHOW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpasusi. MUKPOIBOJIOIUS U KOIBOJIOIUS 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, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTHMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XMUIHUKOB U XKEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3MoB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«ITonurmonasl pactenuity, «KamycTHO-penedHbIii THOPUITY.

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 «BpIsIBICHHE HW3MEHUYHMBOCTH 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 MakposBojouuu. llaneoHTonmornueckue  METObI
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

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



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
sBOMIONMK. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTEeMaTUYeCKHe  METOJbl  M3Y4YEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3Bostoniuu. AnantuBHas panuanus. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKNy», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPABJICHUS IBOJIOLNNY, «OO0IIME 3aKOHOMEPHOCTH IBOTIOIIUNY.

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

Tema 4. Ilpoucxoxaenne U pa3sBuTHE )KU3HU Ha 3em.ie

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. Cnannannanwu, JI. [lactepa. [Iporcxoxaenne sXuU3HN U aCTPOOMOIIOTHA.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas OBOJTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanue mnonuMepoB 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 Metonpl €€ wu3ydeHusi. lckomaemble OpraHMYecKHe
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHOJIOTHs. ['e0XpOHOIOrHUYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
MEPBBIX KIETOK. DBOMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tambl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuniun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIorueckux mpoueccoB. llosiBaeHMe M pacuBeT XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus: buopazHooOpasusi Ha 3emiie.

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

JdeMoHCcTpamuu

[Hoptpertsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOpPraHWYECKOW  3Bomouun», «l'eoxpoHosormueckas  mIKaaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoMOLMNY, «CxeMa 00pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdossl  pactrenuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKkneTouHble  Boaopocian», «Mxu», «llanopoTHukn», «l 0Jl0OCEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lltune», «Muekonuraromue», «Pa3Butne KU3HU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre )XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
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 «M3ydeHwe 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTHEIIOBY.

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

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEICTABICHUN O TMPOUCXOXKICHUU 4YeloBeKa. Pennrunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0I0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIC.
CooTHoIeHNe OMOJIOTUYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK NMPSIMOXOISIIUMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJI JIOJEH XOJIOJHOTO KiauMaTa. YelnoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTaluuMoHHBIM mpouecc W noiaumopdusm. [lonmynsiuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3PEGEeKT OCHOBATENS» B MOMYJSLUIX 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  4yenoBeueckux — pac. HaydHas  HECOCTOSATENBHOCTh  pacH3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexIuCUUIUIMHAPHBIE ~ METOAbl B (u3MuUecKoid  (OMOJIOTHYECKON)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. dapsun, JI. Jluku, 4. . Porunckun, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4YeJoBEKa», «ABcTpanonutek», «YenoBek  ymenslid», «YenoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4ENOBeKa, penpoaykiuu (dororpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
LIMMITaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKA.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPTraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY Kalole cpeaou

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, 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 HaOMOIEHHS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEJICHMUS.

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
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennbie. O0ime
3aKOHOMEPHOCTH JEHCTBUS 3Kojornueckux ¢akropos. IIpasuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOIO CIIEKTpa HAa OpPraHU3Mbl. DKOJIOTUYECKUE T'PYMIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

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

Brnaxnocte kak skosiormdeckuit ¢aktop. IlpucmocobieHus pacTeHHR K
noJ/Iep ka0 BomHOTO Oanmanca. Knaccudukamuss pacTeHUI MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, OYBEHHAs,
ryOMHHAasT ~ TOMAMOYBEHHAs, BHYTpUOpPraHuU3MEHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
rofnyHbie pUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a3pOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJielcTBUsL  (Tommueckue,  (opuueckue, ¢adpudeckue). 3HAUCHHE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TenoKpOBHbBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHuit», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «Llenun
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JMYHBIX HKOJOTMYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBHIC, TEHENIOOUBHIE WU
TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEII0TI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuii, oTHOCSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJJICKIIMUA KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
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 PA3JIUYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass pabdora «AHAaTOMHYECKHE OCOOEHHOCTM pACTEHU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, GU3HMUECKHX OApbEepOB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALTUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBanue TMHAMUKY NONyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH MOMYJSIUNA: posib (aKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATEruu BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbsHas U peaau30BaHHAS HUIIIM.

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

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumel W cXeMbl: «ODKOJOTHYECKHE XApPaKTCPUCTUKU  TOIMYJISIIHI,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapun pacTEHUN, KOJIJIEKITUU KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

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

OkocucteMa Kak OoTKpbiTas cucreMma (A. JIx. Tencnn). @yHKUHOHAIbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
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.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCHM W WX NPUYHUHBL. AHTPOINOTreHHBIE BO3JICHCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€co8, Cmenel, nyCmbitb.

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
X0341CTBEHHOE 3HAYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoco 3ggexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUA ~ AHMPONO2EHHO20  8030€lCMBUSL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

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

MIUPOKOJIMCTBEHHOTO JIeca», «DKOCUCTEMA XBOMHOro Jieca», «DyHKIIMOHATbHbBIE
IpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKonoruyeckas nupamua OMoMacch», «IKOJOTHYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIIeHHE Jieca MOcie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBAPUYM KaK MOJIEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenune paszHooOpasus MEJIKUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKYypcHusi «IKCKypCHsl B TUITMYHBIA OMOreorieHo3 (B ayOpaBy, Oepes3HSsiK,
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 — oOmemnnanerapHas o0Oojouyka 3eMJIM, TJ€ CYIIECTBYET WM
cylllecTBOBasa kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

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

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

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnuuer u cxembl: «['eocdepnr 3emnny», «KpyroBopor azora B mpupojae»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emnmy», «Tynapay, «Taitra», «CMmemannasii jecy», «IIIUpOKOIMCTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AYIIHOM cpenabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIIUIBI OXPaHBI MPHUPOIBL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiu. OOmME 3aKOHOMEPHOCTH TJI00ABHBIX SKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPEHmMOcnocobHoll sanepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHbIX IKOCUCTIEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu oxpaHseMbIX pacTeHU 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 ycranaBnuBaeT TpeOOBaHUSA K peE3yibTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
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 CBOECH
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 COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBWJIaMH W HOpPMaMU
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACICAUI0 U
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBaHHOKW BHYTPEHHEW TMO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATEJIbHOU I€SITENHbHOCTH, B TOM YKCJI€ B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

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

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
yuyeOHBIX, T[IO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 3a/1ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN WUJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MMAaMATHUKAM IIPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEMHOM JKU3HM B COOTBETCTBUHU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHHUMAaHHUE SMOLMOHAIIBHOTO BO3JICUCTBHS KUBOW NPUPOJIBI U €€ IEHHOCTH;



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

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHUMAHWE U peanu3alus 3J0pOBOTO M 0Oe3omacHOro o0pasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

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

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

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

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTENIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBPHOTO XapakTepa 3KOJOTHMUECKHX MpoOJeM W IMyTedl X
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXpPaHEHUWE PABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN NMEATCTLHOCTH YKOJIOTHUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBIICHUsT 00 OKPYKAIOIIeM MHpE KaK O €AMHCTBE INMPHUPOJBI, YCIOBEKA U
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIECKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIE 3aKIIOYEHHS HAa OCHOBE HAY4YHBIX (PAKTOB W
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO AESTENHbHOCTh MHIUBUIYAIBHO U B TPYIITIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHMSI y4eOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUs, SBJICHHUE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
JEUCTBHS, PETYISTUBHBIC YyHHUBEpCaJbHbIC Y4YeOHBIC JCHCTBUS, COBMECTHAas
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEILHO  (DOPMYJNIMPOBaTH W aKTyallu3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C JIPYTUMH ITIOHIATHSIMH);

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;

CTPOHUTH JIOTHUECKHWE pacCyXJICeHHS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
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 OMOJIOTHYCCKHX OOBEKTax, a



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

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBUS:

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 BHUABI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TOHITUSIMU U METO/IaMH;

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

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CUTYAaIIUsIM, OIICHHUBATh IPUOOPETEHHBIN OTIBIT;

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

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJjiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCcOOMsl, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKHX CIIOBapsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHMaNbHYHO  (OpPMY  TPEACTABIICHHS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU W CUMBOJIBI, (DOPMYJIbI, abO0peBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JeHCTBUSMM:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMHA APYTUX YYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMH OOIICHUS U B3aUMOJICHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJIBI COBMECTHBIX NEUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pPE3YIbTAaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

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

OCYLIECTBJIAITh TMO3UTUBHOE CTPATErMYECKOE TOBEACHHWE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATENbHYIO NI€SITEJIBbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, 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 CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  [O3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHMS
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;



IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTUX IIPU aHaJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunpHOro  oOyueHus  oOydawomuxcs  Ouonmorud. OHHM  BKJIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3yiabTaThl MPEACTABICHBI IO
rojiaMm U3y4eHHUs.

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

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OUOIOTUYECKHEe TEPMHUHBI W TOHSATHS (KW3Hb, KIETKA,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHoct T. Moprana), yuenuss (H. WM. BaBumoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Basunoga), IIPUHLATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKHU: BUPYCOB, KIETOK MPOKApUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pa3sMHOXEHUS,  MHIUBUAYAIbHOTO  pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaMH OpPraHOB y pAaCTCHH, XMBOTHBIX W YEJIOBEKa M HUX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamMu cpeapl OOUTAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TPaKTUYECKue padoThl, COOJIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  MOJNYYCHHBIC  Pe3ylbTaThl HAa  yUYEHUUYECKUX
KOH(DEpEeHIHSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  Ouomormu ¥ MEAUIMHBI  (KJIOHUPOBaHME,  HCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE M3MEHEHHWE T€HOMa M CO3JaHHME TPAaHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEeSATENbHOCTH B 00JacTH OMOJIOTMH, MEAMLMHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MUUIEBON MPOMBIIIJIEHHOCTH, YIAyOasTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynabTaThl OCBOCHUS yueOHOoro mpeameta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAay4YHOH
KapTUHBl MHUpPA, B TO3HAHWUU 3aKOHOB MPUPOJBI U PEIICHUU IKOJIOTHYECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
OPUPOIOIONIH30BAHUSA, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUSI K MPHUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CegeprioBa — 0 nyTsSX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTUYECKON MHUpaMUJbl SHEpPruM), rumote3bl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE NPU3HAKH: BUIOB, OHOT€OICHO30B,
HKOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO U CUMITIaTPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Ccpejie 0OMTaHMs, YepeIOBaHUs HAIPaBICHUI
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLEcCaMU HBOJIIOLNUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B AKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOTOOOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJYYCHHBIX PE3yIbTaTOB;

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

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpencTBamu, QGOpPMYyIHpPYS I1eNb HCCIEAOBAaHUS, AaHATU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
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
JESTEIHHOCTU B 00JaCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OPTaHU3AIMUAX CPEIHETO MPOQPECCUOHATBHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BelllecTB U MpeBpallleHue YHEPTHU B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIEeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 bruoTexHonorHs U CHHTETHYECKass OUOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYyKarollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKoJoTUsl COOOIIECTB. DKOIOTHYECKUE
9 12 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

WcTtopus OTKPBITHS U U3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOUYHOM
ounonoruun. [IpakTuueckas padota
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHUH COCTAaB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

OpraHquCKHe BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyxeHHE
OEITKOB C TIOMOIIIbIO KaY€CTBEHHBIX
peaxkuuin

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Oprannydeckue BenecTBa KIeTKH —

JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccnenoanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
Hykieozunrpudocdarer (HTD)

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMHUKH, TIPOTEOMHKH

15 MeTo1bl CTPYKTYpHOM OHONOTHH

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune s3yKapuoTHYECKON KIIETKH.

17 [IpakTrueckas padota «3ydueHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [IpakTuueckas padota «3ydeHue 05
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKax»

[TomyaBTOHOMHBIE OPTaHOU B! KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05
pabota «/ccrnenoBanue mia3mMosnsa u '
JIeTINIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpaHHbIe OpraHou/Ibl KIETKU

22 Crpoenue u GyHKIUH s7pa




23

CpaBHHTENIbHAS XapPAKTEPUCTUKA KIIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHUu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

25

@epMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyenue pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOI0OpoJia B
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHe mpo1ieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHaspoOHbIe OpraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AdpoOHBIE OpTaHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DOHeprust MeMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opraau3anys TeHOMa y IPOKapUoOT U
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBbI SKCTIPECCHU
TeHOB y DYKapHOT
Bupycsl — HeksieTouHbIe POPMBI KU3IHU U
39 obOnuratHelie napasuTsl. [IpakTuueckas 0.5
pabota «Co3iaHre MoJIeNI BUPYCa
40 BupycHble 3a0601eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHomgornu B OMOJIOTUN U MEIUIINHE
42 ’Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 JleneHue KICTKH — MHTO3
Tuns! knetok. KapuokuHes u HUTOKUHES.
46 JlaGopatopHas pabota «HaGmoneHue 05
MHUTO3a B KJIE€TKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsus )KxM3HEHHOTO IIUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Tkanu pacrenuii. JlaboparopHas padora

49 . - 0.5
«M3yueHne TKaHEeH pacTCHUIDY
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 0.5
YKHUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

o1 pabota «3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB

55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cCCTEMA YEIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcnopT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas crcTema Mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amura y OpraHu3MoB

62 NMMmyHHas cuctema yenoBeka

63 PaznpaxkxumocTs 1 perynsnus y
OpraHU3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHast pabota
«M3yueHue cTpoeHus MOJIOBBIX KIETOK HA
TOTOBBIX MHKpOIIpEIapaTax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrisiBeHne
MIPHU3HAKOB CXOJCTBA 3apO/IbIIIECH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHuE 1 pa3BUTHE pACTCHUH.
JlabopaTtopHnas pabora «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTHUA
T'CHCTUKH KaK HaAYKH

74

OcCHOBHBIE TIOHATHS U CUMBOJIbI T€HETHKH.
JlaGopaTtopHnas pabota «JIlpo3odruiia kak
00BEKT F€HETUYCCKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAaHUSA
pU3HAKOB. MoOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaToB MOHOIMOPUIHOTO
CKpelIMBaHus y Apo30¢uisr"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIINBAHUS
77 Ananusupyroiee ckpeniuBanue. HemomaHoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIIBaHue.
78 [TpakTuaeckas pabora «/3ydcHne 1 05
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y ApO30(HIIBI
79 [{uToIOTHYECKHE OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CueruieHHOE HaclleJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 1
82 I'eneTnka moia 1
83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHui, )KUBOTHBIX U YeJIOBEKA
85 MN3MeHYnBOCTh NMpU3HAKOB. Bribl 1
H3MEHYHBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh 1
BapuannoHHbIN psia 1 BapUaIlMOHHAS
kpuBas. JlaboparopHas padota
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOIU(DUKAITMOHHOW U3MEHYHBOCTH. '
[TocTpoenre BapHalMOHHOTO Psaa U
BAPUALIMOHHON KPUBON»
88 I'eHOoTHIIMYECKAST H3MEHUYHUBOCTD. 1
KoMOuHaTuBHasT H3MEHYHUBOCTE
89 MyranroHHas U3BMEHUYUBOCTbD. 1 0.5




[Ipaktuyeckas pabora «MyTtanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpolecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enernka yenoBeka. [IpakTuyeckas pabora
«CocTaBiieHHE U aHATTU3 POJIOCTIOBHOI»

0.5

92

Metoapl MEAUIIMHCKOI TE€HETUKH

93

3Ha‘~ICHI/Ie MGHHHHHCKOﬁ TCHCTHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas pabota «3y4yenne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKHUBOTHBIX)»

0.5

95

MeTomp! ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnast pabota «/3ydeHre MeToa0B
CEJIEKIIMH PAaCTCHUID»

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHUI 1
)KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHHI»

97

COXpaHCHI/Ie, HU3YUYCHHEC U NCII0JIb30BAHNC
TCHCTUYCCKUX PECCYPCOB

98

buortexnonorus kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHBIC HANPaBJICHUS] CHHTECTHYECKOMH
OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAs HH)KEHEPHUs

101 Megunuackue OMOTEXHOIOTHI
Pesepsubiit ypok. IloBTOpeHue,
102 y 1
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO YACOB I10
1 102 135

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
Y UCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHnil y OpraHu3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE BUIOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHNYECKOM
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnas padota «M3ydenue u 05
OTIMCAHUE NCKOIIAeMbIX OCTATKOB APEBHUX
OPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
9BOJIOLIUU
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIBI 3BOJIIOIHH
39 pactutenbHoro Mupa. [Ipakrndeckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIIOBY
33 OCHOBHBIE ATaIbl BOJIIOIMH )KUBOTHOTO
MHUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MHupa

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHnue ocobeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsl. [IpakTrdeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTaiui 4eJI0BeKay

49 MeX TUCIUTUTMHAPHBIE METOIbI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTHH 1
Mertoap! skosoruu. JlabopatopHas padora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

52 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeJoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopuas 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPATypbI»
AbGuoTtndeckue (haxkTopsl. BiaxxHOCTh Kak

56 skosioruueckuii akrop. Jlaboparopuas 1 05
paboTa «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotndeckue GpakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIraHU3MOB B cpejie 1
obuTaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIINAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKHBAHHS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrmocoOneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BelecTB U MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 5KOCUCTEMBI. DKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«M3ydenue u onrcaHue ypooIKOCHUCTEMBD) '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIUOHHOM 1
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuieranerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
orocdepsl

86 KpyrosopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIH

88 YcToitunBoCcTh OMOChepsl

89 DKOJOTUYECKHE KPUZHUCHI U UX TPUYHHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpONIOTeHHOE BO3/IEHCTBHE Ha
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIMIIBI YCTOHYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IG 1o TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o01menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpena 1
oOuTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ryio0abHast 3KOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHWUKW O MECTE W POJHM OWOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOJIBI U
pelIeHNH KU3HEHHO BAXKHBIX COIUATBLHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoOHAIBHOTO PUPOAOTIONH30BAHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIa/Ie POCCUMCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremolt 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHMSIX JKHUBBIX
00OBEKTOB W DJKOCHCTEM (OMHCaHWe, HW3MEPEHHE, TMPOBEICHUE
HaONIOZICHUIT); CITOCOOaMHU BBISBIICHUS W OIICHKHA aHTPOIOTCHHBIX
W3MEHEHUU B MPUPO/IE.

YMeHue BbIIBUTaTh TMIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTATBLHBIMU
cpeacTBamu, QOpMyNIHpys Ledb HCCIEAOBaHUS, AaHaJIU3UPOBATH
MOJIy4YEHHbBIE PE3YIbTAThl U JA€TIaTh BHIBOIbI.

BoisiBneHue 3aBUCMMOCTH  MEXIY HUCCIEAyeMbIMU BeJIMYHMHAMU,
00BsICHEHUE TIOJYYCHHBIX PE3yIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHHne BiIaleTh CHCTEMOW OHOJIOTMYECKHMX 3HAHWUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIie OWOJIOTHYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OPraH, OPraHu3M, BHUJI, TMOMYJSIHS, SKOCHCTEMA,
OuotieHo3, O6uocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBI WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMOJIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLIKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHBOCTB,
SHEPro3aBHCUMOCTh, POCT U Pa3BUTHE);

Ouonorudeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsieBoro cxojactsa K. bapa, sBosonnonHas

TCOpHUA 4. I[apBI/IHa, CHUHTCTHYCCKAA TCEOpUSA HSBOJIIOLIUH, TCOPUI




antponoreneza Y. Jlapsuna; Teopus Ouoreonenosza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOKIACHUS
KyIbTypHbIX pacreHud, yuenne A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsX 3BoJroIMH, yaueHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPA3Us IOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus MpusHakoB ['. Mennens;
CLICTUIEHHOTO HACJEI0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIUICHUs
resoB T. Moprana; roMOJOrMYeCKHX psSIOB B HAaCIEACTBEHHOU
n3MeHunBoct H.M. BaBumiioBa; reHermueckoro pasHoBecus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. bapa;
ouorenernyeckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MuHuMyMa lO. JIubuxa, sK0NOrMueckoil MUpaMuIbl YHUCET,
OroOMacchl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHoro OyipoHa J[k.

Xomnneitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenune peiiatb IOUCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYUHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’beKTaMI/I, ompooeccaMm W ABJIICHUAMU, OCIIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JId PAa3HbBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DOHEPIHUH B SKOCUCTEMAX (HCHI/I IIUTaHWs, ITUIICBHIC CCTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJIETOK pa3HBIX TKaHEHW, OpraHaMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIECTB; TAllaMU KJIIETOYHOTO IUKJIA U JKU3HEHHBIX
IIUKJIOB OPTraHU3MOB; dTallaMi AIMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurnoM, QeHoTunmoM U ¢pakTopamMu Cpeabl OOMTaHUS;
nporeccaMy  ABOJIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OpraHnu3MOB

YMeHue BhIIETATh CYIIECTBEHHBIE PU3HAKHU:

CTPOEHHMS BUPYCOB, KJIIETOK POKAPUOT U SYKAPUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHS OpPraHoB W CHUCTEM OpPraHOB pacTeHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOLECCOB JKU3HEACATENHHOCTH, TPOTEKAIOIIUX

B OpraHu3smax paCTCHI/Iﬁ, JKHBOTHBIX H 4YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonu3Mm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTUH, OpOKEHHUs, aBTOTPOPHOTO U TeTEpPOTPOPHOTO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeTroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBFHOTO  PAa3BHUTHS,
Pa3MHOXEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aUMOJCUCTBUS TI'€HOB, TETEepO3UCa; JEHUCTBUM MCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO O0TOOpa; aJJIONAaTPUYECKOTO M CHMIATPUYECKOTO
BHUJI000pa30BaHus; BIUSHHS JBWKYIIUX CHJI BOJIOIUN HA TEHO(POH
MOTYJISIIUM; TIPUCIIOCOOJICHHOCTH OPTraHM3MOB K cpefe OOWTaHus,
YepeoBaHMs HAINPaBICHUH SBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPI'r B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHMSI BBLAEIATh CYIIECTBEHHBIE INPU3HAKU
BHPYCOB, KIIETOK TIPOKAPHOT W OYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B M IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BELIECTB U MPEBPALIECHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pBOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHUs,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX M3MEHEHHH B AKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUH B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBECTCTBYIOIIIHE APTr'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OOKa3aTC/IbCTBA
pPOoACTBa OPraHU3MOB PA3HBIX CUCTEMATHUUYCCKHUX T'PYIII, B3aUMOCBA3HU
OpPraHusMoB H CpCIbl O6I/IT8.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
HCO6XOI[I/IMOCTI/I 3A0POBOI'O 06pa3a JKHU3HH, COXPAHCHUA p33H006paSI/I5I
BUJOB MU DKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OHOJIOTHYECKOTO
COJACPpKaHUA;, UHTCPHPCTUPOBATH ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpuBaThb r00aIbHBIE 9KOJOTHUYCCKHUEC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HUIIHIO




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

buomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YyUYCHHUC

1.1

CoBpemeHHasi OHMOJOTHST — KOMIUICKCHAsT Hayka. bBHOJOrMYeckne HayKd W
u3ydaembie UMHU TpoOsiembl. DyHpamMeHTaNbHbIC, MPUKIAJHBIE W TOUCKOBHIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHble ¢ Ouosiorueil. 3HaueHHEe OWOJIOTHH B
MPAKTUYECKOW JCSITEIIbHOCTH YeNOBEKAa: MEIUIIMHE, CEeJIbCKOM XO3SICTBE,

MIPOMBIILIJIEHHOCTH, OXPaHE IIPUPOIbI

1.2

KuBble cuctembl Kak npeaMmer uzydeHus Ouosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XHMHUYECKOTO COCTaBa, MUCKPETHOCTh W IE€JIOCTHOCTH, CIOKHOCTH H
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEIEHNE, PA3APAKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3alvul >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBINA, TKaAaHEBbIM,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6buoreonieHoTHUECKHi), OnocdepHsbIid. [Iporieccel, MPOUCXOIANINE B KUBBIX
cucremax. OCHOBHbIE TpHU3HAKH >XMBOTO. JKM3Hb Kak (opMa CyIIECTBOBAaHUS

MaTepuu

1.3

Metonsl Ouonormyeckoit Hayku. Habmionenwe, wusMmepeHue, SKCIEPUMEHT,
cucremarusanus, MeraaHanus. [loHsThe o 3aBUCUMONM U  HE3aBHUCUMOMN
nepemenHoil. [IlnanupoBanue sxcnepumMenTa. [loctaHoBka U mpoBepka TUIIOTES.
HyneBas runorte3a. Ilonsitue BbIOOpKM uM €€ JOCTOBEpPHOCTh. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OlLEHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTaTOB.
[IpuunHBI HCKaXXKEHUs PE3YyNbTAaTOB AIKCHepuMeHTa. [IoHSATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Ononoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €IMHHIA KHBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HlIneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOYHONW TEOPHH.
Metoap! MOJEKYIIIPHON M KJIETOYHOIH OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

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

2.2

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JeMEHThL. Bona u

et POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TeIIoperyasiuuu. MuHepaiabHble BEIECTBA KIETKH, WX OHMOJIOrvyYeckas poJib.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue momuMmepbl. benku. AMHUHOKHCIOTHBIM  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAs
CBsA3b. BTOpuuHasg, TpeTuyHas, 4YeTBEpTUYHas CTPYKTypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaxapuibl M IOJIMCAXAPUIBI.
O6mwmit miaH cTpoeHus W  (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriIeBOJIOB.

Jlunuaet. T'uapodunsHO-THAPOGOOHBIE cBolicTBa. Kiaccudukanus mumnumaos.
Tpurmuuepuasl, ¢ochonunuasl, BockH, crepouabl. buonormueckue GyHKIUN
munuaoB. OO0IMe cBOKWCTBA OMOJIOTUYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyknennosbie kucnotel. JIHK wm PHK. Crpoenne HyKIEHMHOBBIX KHUCIOT.
Hyxneotuast. [Mpunmun xkomrmmementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekynsl AT®. Makposprudyeckue cBsizu B MolJiekyie ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBIECHHBIC IEPEHOCUYHKH, WX (DYHKITUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass Ouoyiorusi: OHMOXMMHUYECKHEe U Ouodu3MdyecKkue WCCIeTOBaHM

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKYJT

2.3

Tunel  KieTok: dSykapuoTudeckas U  Ipokapuoruyeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoOTHYECKON KieTKH. KieTouHass cTeHka OakTepwii M apXei.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpOoPHON U aBTOTPOGHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

CrpoeHue u (GyHKIMOHUPOBAHUE SyKapUOTHYECKOW kieTku. [lmasmarmyeckas
MeMOpaHa (Tuazmanemma). CTpykTypa Ia3MaTudeckoid MeMmOpanbl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: maccuBHBIM  (auddysus,
obneruénnas auddysus), akTUBHbINA (MEPBUYHBIA W BTOPUYHBIM aAKTUBHBIM
tpancnopt). Ilomynponunaemocts MemOpanbel. Pabora HaTpuii-KanneBoro
Hacoca. DHJOIMTO3: MHHOIUTO3, ¢aronuto3. Dk3ouuTo3. KnetouyHas cTeHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTEHH, rpUOOB.

Huromnasma. Ilutozomp. IurTockener. JIBwkeHue nuroruiasmbl. OpraHOUIBI
kineTku. OmHoMeMOpaHHBIE OPraHOWIbl KIETKU: JHJIOIUIa3MAaTUYEeCKash CeTh
(BIIC), anmapat ['onbmkH, TU30COMBI, UX CTpOoeHHE U (QYHKIUU. B3anmMocBs3b
OJIHOMEMOpAHHBIX OpPraHOUJOB KJIeTKH. CTpOEHHE TPaHYISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbiX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuii




(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTHKyiayM. CekpeTopHas (QyHKUIUSA
annapara [onpmku. TpaHcmopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Knerounsiid cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenne u (QyHKIMM MUTOXOHIAPUN W TulacTH. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABl  (POTOCHHTE3UPYIOUMIUX  JDYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranouzpl kiaerku CrpoeHue U (QYHKUUMM HeMeMOpaHHBIX
OpraHoMJIOB KJIEeTKH. Pubocombl. MukpoduiaameHTsl. MBpllIeUHbIE KIETKH.
MuxkpotpyOouku. Knerounslii nenrp. CrpoeHHe U [BWKEHUE JKTYTHKOB U
pecaruek. MUKpoTpyOoUKH HuTOILIa3Mbl. LleHTpros.

Anpo. ObGonouka spa, XpOMaTHH, KapHOIUIa3Mma, SAPBIIIKH, UX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMOcoM B uHTep(hazHOM sifjpe. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounbsie BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOI)

2.4

AccUMMIIALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepoTpo(dHBIA. YuacTue Kucaopoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecrnedeHne KieTku: mnpepamenne ATD B
oO0MeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakIuil KJIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnnunst pepMEHTOB OT HEOPraHMYECKHX KaTaanu3aTopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (epMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKHX BelIeCTB B KieTke. PotocuHTe3. Pomb
xJloporiactoB B mpoiecce ¢orocuHTe3a. CBeroBas u TeMHOBas (a3bl.
[IponyktuBHOCTH oTOCHHTE3a. BiusiHME pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMmocunres. PazHooOpasue opraHn3MoB-XeMOCHUHTETHUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKkTepuH, cepoOAKTepUHU, BOJAOPOIHbIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnHaspoOHble opraHusMbl. Buasl Oposkenusi. IIpoaykTel OpoxeHHS U HX
UCTIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBUTENHHBIN
stamn. [ uKoan3 — GECKUCIOPOTHOE PACIEIIEHHE TIIOKO3bI.

buonornueckoe OkuCIeHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHApPUN B
npoiieccax OMOJOTUYECKOTO OKHCIICHUS. Huknuueckue peaKium.

OxucnutensHoe (ochopunuposanue. [Ipeumymiectsa a’poOHOro myTH oOMeHa




BEIIECTB Iepes aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MarpuuyHoro cuHrtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnueckuit
KOoJ, ero cpoucrBa. Tpanckpumnuusa — Marpuusblid cuHTe3 PHK. IIpnHnmmnsr
TPAHCKPUIILHU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIJIEIbHOCTh, ACHMMETPUYHOCTb.
Tpancnsamus u e€ srambl. Yyactue Tpancnoptaeix PHK B OmocunTtese Oernka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pons pubocom B
OnocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuus akTHUBHOCTH T'€HOB Y
npokapuoT. ['unore3a omepona (. XKaxob, XK. Mano). Perymsauust oOMeHHBIX
nporeccoB B kieTke. Kiletounslii romeocras.

Bupycbl — HekseTouHble (OpMBI KM3HM M OOJMMratHele napa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0oiieBaHMs deoOBeKa, XHBOTHBIX, pactenuid. CITNJ], COVID-19,

COIMaJIbHbIC U MCAUITUHCKUEC HpO6J’I€MBI

2.6

Knerounwrii mwkn, ero mnepuoabl W perymsamusa. HWatepdaza wu  MuUTOS3.
Oco0eHHOCTH TpOIIECCOB, MpOTEKamUX B HHTepdaze. [loaroToBka KIETKH K
nenennto.  [IpecuHTeTnyecknii  (MMOCTMUTOTHYECKHH), CHHTETHYCCKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — pernukanus. Ilpunumnsr penmukanuun  JIHK:
KOMILJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm pernkanuu JJHK. Xpomocombr. Ctpoenune xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTHIl. JIUIjIowmHbld u
rariouaHbll  Habopbl XpoMocoM. ['omonorumynsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHL
Tunsel mMuto3a. Kapuokunes u nurokunes. buonorumueckoe 3HaueHHe MHTO3a.
Perymnsmus mutoTryeckoro nukia kiuetku. [Iporpammupyemast kiierounas ruoennb
— arfornTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OMOJOoruyecKkas cCucTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOUYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTaHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BET€TaTUBHOE) U
noyioBoe. Buasl 0ecrnonoro  pa3sMHOXKEHHs: [OYKOBAHHWE, CIHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. IlonoBbie kieTku, win ramersl. Meio3. Ctaauu meno3sa.

[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonorudeckuii cmbicn mMeiiosa




U IIOJIOBOTO Iporecca. Melo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpa3oBaHnue W pa3BUTHE TOJOBBIX KIeTOK. CrepMaroreHes W OOTEHEs.
Crpoenue mnojoBbIX KiIeTOK. OIUIOJIOTBOpPEHHME U AMOPUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyansHOe pa3BuTue oOpraHu3moB (oHroreHes3). Craauu >smMOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpoonenue. Tunsl apobnenus. OcoObeHHOCTH
NpoOJIeHNsT MJICKONUTAIOIIUX. 3apOJbIIIEBbIE JIMCTKU (TacTpyisuus). 3akiajgka
OpraHoB M TKAaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHUBAIOIIErOCs 3apojpiiia (3MOpHOHANBHAST WHAYKIMS). 3akiaJka TUIaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEpPApXUUYECKHX B3aUMOJECWCTBUII T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Pocrt u pa3zsurtue xuBoTHbIX. [locTaMOpuonanbHbIil nepuoa. [Ipsmoe u Henpsimoe
pazButue. PasButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHONOrmyeckoe 3HaueHHWE MPSIMOTO M HENPSAMOTO pPAa3BUTHS, HX
pacnpocTpaHeHue B mpupojge. Tumbl pocta XUBOTHBIX. DaKTOPHI peryiasiuuu
pocTta >KMBOTHBIX M 4yesoBeka. CTaauu TOCTIMOPHOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

PasmHoxkenne u pasButHe pacteHuid. ['ameroputr u crnopodur. Meiioz B
JKU3HEHHOM I1MKie pacteHui. OOpa3oBaHme cmop B TIpolecce Meiosa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOHHOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHU. MexaHHu3MBI PEryIdanuu OHTOICHE3A Y paCTeHI/Iﬁ N JKUBOTHBIX

3.2

HCTOpI/Iﬂ CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMoOJIOTHMYHEIE XpOMOCOMBI, AJUICIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKH, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, IreTrepo3urora, 4YucCTad JIMHHA, FI/I6pI/II[BI, I'CHOTHUII, (beHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pH,HOHOFquCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISIPHO -TeHETHYECKUH

3.3

Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aK0H eAMHO00pa3us
rubpusoB mepBoro mokosieHus. I[IpaBuno mgomuHupoBaHus. Bropoit 3akoH
MeHngenss — 3akOH pacllelUieHHs Npu3HakoB. LluTtonormuyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ uoTe3a YuCTOThI TaMeT.

AHanmuzupyrolee ckpemuBaHue. [IpoMexyTouHbIl XapakTep HaciaeAOBaHUS.
Pacuiennenue npu3HakoB NpU HETIOJIHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTwii 3akoH MeHenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHUEC OCHOBBEI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILMBAaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotsr T. Moprana. CuerieHHOe
HACJIEIOBAaHUE T€HOB, HAPYLICHHE CUEIUICHUS MEXAY TIeHaMHu. XpOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHH3M OIIPEACIICHHs IoJ1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbII M reTeporaMeTHbiil noJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBaHue mNpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

l'enotun kak nemoctHas cucrema. lInedoTponusi — MHOKXECTBEHHOE JICWCTBUE
reHa. MHOXeCTBEHHBINM auienn3M. BzamMoaelcTBHe HeEaIeIbHBIX TI'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus

3.4

BsaumoneiicTBre reHotuna u cpesl mpu popMupoBaHuu ¢peHotumna. i3MeHunBoCTb
npru3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs Y HACJIEICTBEHHAS.

MomudukanmonHas ~ M3MEHUYMBOCTh.  Pomb  cpeapl B (opMHpOBaHHU
MoIMpHKaMOHHON n3MeHunBoCcTU. Hopma peakiiuu npusHaka. BapranmoHHbIN psij
n BapuanuoHHas kpuBas (B. HWoranncen). CpoiictBa MOAM(HUKALMOHHON
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUYMBOCTH. Buibl
TEHOTHINYECKON N3MEHUYMBOCTU: KOMOMHATUBHASA, MyTAIl[IOHHASL.

KoMOnnaTtuBHAsT W3MEHUMBOCTh. Mel03 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POb KOMOMHATUBHOW M3MEHUMBOCTU B CO3/1aHUU
TEHETUUECKOr0 pa3HOOOpa3us B Ipeiesiax 0JHOTrO BUJA.

MyTannoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SIEpHBIE M LUTOIUIA3MAaTHUYECKUE
Mmyrauud. CoMaTu4ecKue U MojoBble MyTauyd. [ IpuunHbl BOSHUKHOBEHUS MyTaLUH.
MyrareHsl M UX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B Hacye[cTBeHHON n3MenunBoctu (H.M.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas M[porpaMMa MCCIEJOBAaHUA T'€HOMaA
yenoBeka. MeToAbl  HU3y4eHUsT TE€HETUKM YeJOBEKa: TI'€HEaIOrMYecKui,
OJIM3HELIOBLIH, LATOTEHETUUECKUH, MOIYJISI{UOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHMCIIE C IOMOLIBIO
[111P-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4eloBeKa. [ e€HHbIE U
XpPOMOCOMHBIE 0o01e3HU YyeJoBeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACHONIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T€HETUKU B MPEAOTBPAILEHUU

U JICUCHUH T'€HETHUECKHUX 3a001eBaHmi YenoBeka. CTBOJIOBEBIC KIETKH




3.6

JlomecTuKanus v ceneKIus. 3apoxkKIeHue CeeKIUU U jomecTukanuu. Yuenue H.W.
BaBuioBa 0 1meHTpax MPOMCXOXACHUS W MHOTO00pas3usi KyJIbTYPHBIX PaCTCHHIA.
Ponb cenexumu B co3qaHuy COPTOB PaCTEHUN M MOPOJ KUBOTHBIX. COpT, mopo/a,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
Basuiiosa, ero 3HaueHue IS CETCKIIMOHHON pabOTHI.

Metonpl  ceneKUMOHHOM  paboTbl. MckyccTBeHHBIH OTOOp: MaccCoBBIE U
VH]IUBUy JIbHBIM. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnrbiTanue
IPOU3BOJUTENIEH MO MOTOMCTBY. OTOOp IO TE€HOTHUIy C IOMOUIBIO OLEHKHU
(eHoTHIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbto aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CeJIEKIIMOHHOW paboThl. Pannannonuslil u
XUMUYECKUA MYyTareHe3 KaK MCTOYHUK MYTalluid y KYJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO PENAKTHPOBAaHUS HW  METOJOB
pexomOuHanTHEIX JIHK 1715 momydeHust uiCXoIHOTO MaTepuaina Jyis CEeleKIUu.
[Tomydenne monmmionaoB. BHyTpuBMmoBas rubpummzamms. bam3kopoacTBEHHOE
CKpelmBaHue, Wi UHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. HMcnons3oBaHue retepos3uca B cenekiuu. OtnanéHHas
rubpumzanus. [Ipeomonenne Oecruionnsi MEXBHIOBBIX THOPHIOB. JlocTrkeHHs

CEJIEKIIMY PACTEHU Y AKUBOTHBIX

3.7

OOBEeKThI, HCIIONIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYIbTYPHI,
MUKpPOOPTaHMW3MbI, HMX  XapakTepucTuKa. TpaaulMOHHAas  OWOTEXHOJOTHS:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TEXHOJIOTHM.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M BHUTAaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEKOHCTpYKIUS SHMIEKIEeTOK W KJIOHMPOBAHWE >KHUBOTHBIX.
MeTto/ TpaHCIUTaHTAIIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCcTBEHHBIM CHHTE3 TeHa U
KOHCTpyupoBanue pexkomOMHaHTHRIX JIHK. JlocTmkeHus W MEepCreKTHBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHckue OUOTEXHOJOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTCMa
OpraHnu4eCcKoro mwupa. HpI/IHI_[I/IHLI KJ'IaCCI/I(I)I/IKaI_[I/II/I OpPraHu3MoOB. OcHOBHBIC
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC FpI/I6BI, OJIHOKJICTOYHBIC BOJOPOCIH, NPYIUC
ITPOTHUCTHI. Kononunanbabie OpraHU3MBlI. I[BI/IX(GHI/IC OJIHOKJICTOYHBIX OPIraHU3MOB!
aMéGOI/I,Z[HOC, KTYTUKOBOC, PCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OTHOKJICTOYHBIX OPraHu3MOB. Takcucel




4.2

MHorokierounbie pacTeHus. B3anMoCBs3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusma. OpraHuszm
Kak enumHoe wnenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX TKAHEM:
oOpa3zoBaTenibHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocta cTpoeHus, PYHKINN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHM

4.3

BereraruBHble U reHepaTUBHBIE OPTraHbl pacTeHU. OyHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomenne BOABI, YIVIEKMCIONO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimMu. [[pixanue pacteHuil. Auddy3ust ra3oB yepe3 NOBEPXHOCTb KIETKH.
TpancnoptHeie cuctembl pacTeHuil. Boigenenwe y pacrenuid. 3ammra  y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa mMacCUBHOM M XMMHMUYECKOH
3amuThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3MoOB. PasgpakmMocTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHfI. PocrtoBrie BC€IIECTBA U UX 3HAYCHUC

4.5

MHOroKJI€TOYHbIE  KMBOTHbIE. B3anMMOCBsA3b  YacT€d  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEH: OSIUTENWalIbHAs, COCAMHUTENIbHAs, MbIIIECYHAsl, HEpPBHAs.
OcobeHHocTH CcTpoeHUs, (GYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbili 1 BHYTpeHHUN ckeseT. CTpOCHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [lutanue >xuBOoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xkuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€e IT03BOHOYHBIX >KMBOTHBIX. DBOJIOLHMOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTelbHas cUcTeMa 4eloBeKa. MexaHu3M
BEHTWISIIIMKM JIETKUX Yy MNTUL U MIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Y
opranu3MoB. TpaHCHOPT BelIeCTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass ~ cucTeMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIleHHs.. DBOJIIOIIMOHHBIC  YCIIOKHEHHSI CTPOEHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BhineneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTUTeNbHbIE BakyosH. OpraHsl BeleneHus. CBsA3b MOJOCTH Tea
C KPOBEHOCHOW M BBIIEIUTENBHON cHcTeMamMu. BplaeneHne y MO3BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uHX

MIPOU3BOJIHBIC.




PaznpaxxuMoCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXUMOCTh W pEryisuusi y MHOTOKIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pedneKTopHas peryisiius Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHaas cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anropuTMOB M mporpamMm Uit S(PQPEKTHUBHON (QYHKIIMOHAIBHOMN
AQHHOTAllUM  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, dKUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexropHas nyra. be3ycioBHblE U  yCIOBHBIE
pednexcol. ['ymopanbHas perymsiuust M SHIOKPHHHAs CHCTEMa KUBOTHBIX M
yenoseka. JKene3pl SJHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIOKpUHHOM cucteM. [ 'umoTamamo-runoduzapHas

cucrema. Peduiexc u pedriekropHas nyra. besycnoBHbIE U YCIOBHBIE pedieKch

5.2

3amurta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TYMOpaJbHBIA HMMYHHUTET. BpOoXIEHHBIN, NpUOOpeTEHHBIN crienuduaecKuit
UMMYyHUTET. Teopusi KJIOHAJIbHO-CENEKTUBHOTO wmMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Tonerasa). BocmanmutenpHble OTBETHl OpraHm3mMoB. Poib

BpPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil

5.3

KpoBenocnas cuctema u e€ opranbl. Ceplie, KpOBEHOCHBIE COCYIBl U KpPOBb.

Kpyru xpoBoobparmienus. Paborta cepana u e€ perymsus

5.4

Jpixanue uenoBeka. [{uddys3us razoB uepe3 moBepXHOCTh KIETKHU. [lpixarenpHas
cuctema 4yenoBeka. JIpixaTenmpHas TMOBEPXHOCTh. Perymsmust  IbIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIIbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBApPCHUC

5.6

[TokpoBsl u wux mnpousBojaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢byHkronupoanue HegpoHa. OunbTpanus, cekperus U 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830BaHI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie yeJlIoBeKa: MblieuHas cucteMa. CKeJIeTHBIC MBIIIIBI U1 HX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOIMHU. Pa3BuTHE KU3HU Ha 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUKHOBCHUA

AapBUHH3MA. Kuzub n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JBuxymue cuiibl 3Bojouuu BUIoB 1o Y. JlapBuHY (BbICOKas MHTEHCHUBHOCTH
pa3MHOXEHHST OpPraHW3MOB, HACJEICTBEHHas WM3MEHYMBOCTh, OOprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTHuecko teopun 3Bosroruu (CTD). HedttpanpHas Teopus
sBosonnu. COBpEMEHHAsl HBOJIIOIMOHHAS OMOJIOTHsA. 3HAYCHHE 3BOJIIOIIMOHHON

Teopur B GOPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KaPTHHBI MUPA

6.2

[Honynsinust kak »yeMeHTapHas enuHuia 3BoyoluUd. COBpEMEHHBIE METOJbI
OLICHKM T'E€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomynsuuid. M3menenue
reHooHa MOMYJISIMM Kak 3JIEMEHTapHOE D3BOJIIOLIMOHHOE SBJIEHHE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (PakTOpbl (ABWKYIIME CHUJIBI) OBOJIONUUA. MyTalmOHHBIN
npouecc. KomOunaTtuBHas wu3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHble
HEHAIPaBJICHHbIE HW3MEHEHUS 4YacToT ajulesell B momymsauuax. OQQexT
OCHOBATEJI. Murpanuum. N3omsus MO YJISALIAN: reorpaduyeckas
(pocTpaHcTBEeHHAs ), OHMoJIoTHYecKast (PernpoyKTHBHAS).

EctectBennsiii  oTOOp — HampaBisiomuii  gaktop aBosouuud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIKYIIUH, CTAaOMIM3UPYIOLIUH, Pa3pbIBAIOLINI
(mu3pyntuBHBIN). [TonoBoit 0TOOD.

[IpucnocobneHHOCT,  OpraHU3MOB  Kak  pe3yiabTaT  MHMKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHIOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uauoanantanuu. [Ipumepsr npucrnocobiaeHui y opranu3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm U cTpykTypa. BumooOpasoBaHue Kak —pe3yiabTaT
MUKpO3BOJtoNuU. M3omsuus — kitoueBoil daktop BupooOpazoBanus. Ilytu u
CrocoObI BHI000pa30BaHMS: aJUIONIaTPUIECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOMIU3aIus,
rubpuanzanys). [ JIuTenbHOCTh BOIIONUOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp sBosonMOHHON OMoOJIOTUH B pa3paboTKe HAyYHBIX METOAOB COXpaHEHUSs
O6unopa3zHooOpaszus. MUKpPOIBOIIOLKS U KOABOJIOLHMS IMApa3UTOB U HMX XO3SEB.
MexaHnu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI

Cc Hell

6.3

Metonpl u3ydeHHs MakpolBoJirouuu. [laneoHTosmornyeckue MeTonsl M3y4EHHs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbI OPTAHU3MOB.
Bbuoreorpaduueckue meroap! n3ydeHus sBosorun. CpaBHeHue (Gaopsl U payHbl
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue odnactu 3eminn. Buasi-sHneMuKku u
PEJUKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITeJ'IBHO-MOp(I)OHOl"I/ILIeCKI/IC MCTOABI H3YUYCHHA




OBOJIFOIINH. I'eneTndeckue MexXaHHU3MBI OBOJJIOIMU OHTOICHEC3a M IIOSABIICHUA
OBOJIFOIITMOHHBIX HOBIICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PymumenTtapuele  opramsl M araBu3Mbl.  MOJIEKYISIPHO-T€HETUYECKHUE,
OMOXUMHYECKUE u MaTeMaTU4YCCKUEC METOAbI N3Y4YCHUA OBOJIFOIIHNHU.
T'omosmoru4ueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHUA q)HHOFGHeTI/I‘ICCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu U 3BOJIFOIHUA T'CHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBuia) sBojonud. HeoOpaTumocTh 3BOIIOIHUM.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB DBOJIIOIIUU

6.4

Hayunple rumoTe3pl NpPOMCXOXKIACHUS KU3HU Ha 3emie. AOuOreHe3 U
naHcnepmus. JloHaydHbIe NMPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAIlMOHU3M).
'unoTe3a MOCTOSIHHOTO CaMO3apOXACHUS KU3HU U €€ ONPOBEPKEHHUE OIbITAMU
®. Pemu, JI. Cnamwranmanum, JI. Tlactepa. IlpoucxoxnaeHue XKU3HU €
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBoitouuu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHUYecKas »5BOJIOUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Ombit C. Mumtepa u I'. FOpu. O6pazoBanue
nojmMepoB U3 MoHoMepoB. KoanepsatHas runore3a A.M. OnapunHa, rumoresa
nepBuuHoro OynmboHa Jk. XosmeliHa, reHeTwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbGepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emin u meronpl €€ u3ydeHus. Vickomaemble OpraHuyeCcKHE OCTaTKHU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUO/IbI, STOXH.

HavanbHble 3Tanel opranndeckoi 3Boitouud. [losiBieHrne u 3BOJIIOIUS MEPBBIX
KJIETOK. OBoyonus Merabonu3Ma. BoO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJor MEePBbIX Ha 3eMJjie COOOLIECTB.
Crpomaronutsl. [IpokapuoThl ¥ 3yKapHOTBHI.

[IpoucxoxaeHne sSykapuoT (cUMOHOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpPYyCOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl 5SBOJIONUHM BBICHIMX pacTeHud. OCHOBHBIE apoOMOP(O3bI
pacteHuii. Bbixonx pacrenuii Ha cymy. IlosBineHue CHoOpoBBIX pacTeHUR U
3aBoeBaHne uMH cymu. CeMeHHble pacTeHHs. IIpomcxoxneHne IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl 3BOJIONMHU SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TunoB. IlepBrie XOproBbIe )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS T03BOHOYHBIX.

[Ipoucxoxaenne ampubuii 1 pentwmii. IIporcxoxaeHne MIEKOMUTAOUINX U




ntun. [IpuHmun kmodeBoro apomopdosa. OcBoeHne OeCro3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILU.

Pa3BuTHe xu3HM Ha 3eMJie [0 3paM U NEepHoJaM: apXeil, IpoTepo30H, Maaeo3oHu,
Me30301, KaifHOo30#. OOmas XapakTepuUCTHKa KIUMaTa W TeOJOrHYECKHX
npoueccoB. [losiBIeHne 1 paclBET XapaKTEPHBIX OPraHU3MOB. YTi1eo0pa3oBaHue:
€ro YCIIOBHSI M BIMSIHUE HA Ta30BBI cOCcTaB aTMOchepshl.

MaccoBble BBIMHUpaHHUsSI — 3KOJOTMYECKHE KpHU3UChl mpouwioro. Ilpuumssl u
CJIEICTBUSL MacCOBBIX BbIMUpaHuN. COBpEMEHHBIN IKOJIOTMUECKUN KpU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomnosioruu. Metonel anTpornoniorud. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH YyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
Cxo/CcTBO 4YelioBeKa C XKUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa  CXOJICTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOp(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (hU3H0IIOT0 -OMOXUMUYECKHE,
noBesieHYeckre. OTINYHUS YeIOBEKa OT JKUBOTHBIX. [IpSIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. PazBUTHE TOJOBHOIO MO3ra U BTOPOMl CUTHAJIbHOMU
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOINOTreHe3a: OWOJOTHYECKHE, COIMAIbHBIC.
CooTHolIeHne OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUM AHTPOTIOT€HE3A. ABCTPAIIONUTEKN — IBYHOTHE MIPEIKH JIFOJEH.
UenoBek  ymenblil, TepBbIe  M3rOTOBJIEHUS Opyaud Tpyna. YemnoBek
MPSMOXOJISAIIMA W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. YenmoBek
reiinenpOeprekuii — oOIMH MpeloK HEaHAEPTANbCKOrO YeJOBEKa M 4YelOBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIIOJEH XOJIOJAHOTO KJMMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOIO THIA, JCHHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS. COBPEMEHHOI0 4ejioBeka. EcTecTBeHHbIH OTOOpP B MOMYISALUAX
yenoBeka. MyTalMoOHHBINA mpouecc U nomuMmopdusMm. [lomynsaunoHHbIe BOJHBI,
npeiid reHoB, Murpanus u «d3PQPeKT OCHOBATENSH B MOMYJISAIUSIX COBPEMEHHOI'O
YyelnoBeKa.

Yenoseueckue pacel. llonsatue o pace. bonbiime pacel:  eBponeouHas
(eBpaswmiickasi), aBcTpajJo-HerpoujHas  (9KBaTOpUAIbHAs),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHCKasi). Bpemss M myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HayuHas  HecCOCTOSITENIBHOCTh  pacu3Ma.
[IpucnocobneHHOCTh YenoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduveckoid cpensl W apeiia TeHOB Ha MOpQOIOTHIO U

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

OKOCHUCTEMEI U MMpuCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJOTUU C IPYTUMHU HAyKaMU.
Metonpl skonoruu. IloneBele HaOMOAEHMS. OKCHEPUMEHTBl B  AKOJOTHU:
NpUpPOJHBIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKPYXaIOIEeH cpeibl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Dkonornyeckue (GakTopsl M 3aKOHOMEPHOCTH WX aercTBus. Kitaccuduxanms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, AHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHSL JKOJOTHYECKUX (akTopoB. [IpaBuio
muaumyma (K. Ilnpenrens, 0. JIu6ux). TosiepaHTHOCTh. DBPUOMOHTHBIC U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopsl. CBeT Kak skonoruueckui ¢akrop. JlelcTBue pasHbIX
YY4aCTKOB COJIHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEPHOAN3M.

Temnepatypa kak dkojorumdeckuii dakrop. JlelicTBue TeMmieparypel Ha
opranu3msl. [IoMKWIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBbI.

Bnaxnocts kak akojoruueckuil Qakrop. IlpucmocoGnenuss pacteHuil K
nojanepkaHrio BojgHoro Oamanca. Knaccudukanus pacTeHuii MO OTHOIIEHHIO K
Boze. [IpucrnocoGnenus >KUBOTHBIX K H3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYILIHAs, IOYBEHHAs,
ryOWHHAs — TMOAMNOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3NKO-XUMHYECKHE
0COOEHHOCTH cpell oO0uTaHus OpraHu3MoB. [IpucmocoOiieHHs OpraHu3MOB K
YKU3HU B Pa3HBIX Cpeax.

buonoruueckue putmbl. Buennue u BHyrpeHHre puTMbl. CyTOUHBIE U TOJIUYHbBIC
putMbl. [Iprcnoco0aeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBUMN
KU3HU.

JKuznennsie dopmbl opranu3moB. [loHsarue o >xu3HeHHOH (dopme. Ku3HEHHBIE
(dbopMbl pacTeHuil: AepeBbs, KYCTapHUKH, KYCTAPHUYKHU, MHOTOJICTHUE TpPAaBBHI,
oHoJIeTHUE TpaBbl. JKu3HeHHbIe (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI,
a’po6uoHTHl. OCOOEHHOCTH CTPOESHHS 1 00pa3a KHU3HU.

buotnyeckue ¢dakropbl. Buapl OMOTHUECKHX B3aMMOJICHCTBUIN: KOHKYPEHLIHUS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusMm, koomepamus, MyTyaau3M,
KOMMEHCAIIU3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (¢opuueckue, ¢abpudeckue). 3HAUCHUE
OMOTHUYECKUX B3aMMOJAEHCTBMM JUIS CYyLIECTBOBAaHUS OPraHU3MOB B cpejie

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

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TOITYJIALHH. HOHyJISII_[I/ISI Kak OHOJIOTrHYecKas

cucrema. Posib HEOAHOPOIHOCTH Cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




O6uooTMM BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHA.
OcHOBHBIE TOKa3aTeJIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas U
[I0JI0Basi  CTPYKTYpPa, pOXKIAAEMOCTb, IIPUPOCT, TEMII pPOCTa, CMEPTHOCTD,
MHUTpaLMs.

Okojoryyeckasi CcTpykrypa mnomyasuuu. OIleHKa YHCIEHHOCTH MOIYJISILUH.
JluHaMuKa nomyisiquu U €€ peryisiuusa. bHOTMYeCKui NMOTeHUManl MOIYJIALMH.
MogenupoBanne AuMHaAMUKM —nonyiasuud.  KpuBble  pocTa  YMCIEHHOCTH
nonynsaunnd. Kpusble BbDKMBaHUA. Perymnsuus 4YUCIEHHOCTH IMONIYJISALUNA: POJIb
(akTOpoB, 3aBUCALIMX M HE 3aBUCALUIMX OT IUIOTHOCTU. OKOJIOTUYECKHE
cTpareruu BUJoB (- u K-ctparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MHoromepHas
MoJenb dKojormyeckor HumM Jx.M. XatumHCcOHa. Pa3sMepsl 5KOJIOrMyecKkon
Huwu. [loTeHnuanbHas U peann3oBaHHas HUIIH.

Buxg kak cucrema mnomynsmuii. Apeanbl BUIOB. BuIBI M HX JKH3HEHHBIE
CTpaTerHH.  3aKOHOMEPHOCTH  IOBEACHUS W MUTPAlUd  KUBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3MamMu B OHOIlEHO3e. DKOCHCTeMa Kak OTKpbITas cucrema (A.J[xk.
Tencnu). @OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B HKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, penyueHTol. Tpoduueckue ypoBHH. Tpoduueckue Henu U CETH.
AbGuotnyeckue 010ku skocucteM. [louBbl M Wbl B 3KOCHcTeMax. Kpyrosopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca U mpoayKiusi. DKOJIOTUYECKUE
MUPAMHU/JIBL YMCell, DMOMAaCChl U SHEPTUU.

HanpaBnennele 3akOHOMEpHbBIE CMEHBI COOOILIECTB — cyKueccuu. [lepBuunbie U
BTOPUYHBIE CYKIECCHMM M HX MPUYUHBL. AHTPONOreHHbIE BO3ACUCTBUS Ha
cykueccuu. KimimakcHoe coobuiectso. buopaznoobpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIIECTB.

[Ipupoansie 3KOCHCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznuuns Mexxay aHTpONOTEHHBIMU U TIPUPOTHBIMUA SKOCHCTEMAaMHU.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI yYpOoakocucteM. ['opoackas ¢nopa u
(dayna. CuHaHTpomnu3anusa ropoackoil gaynsl. bruonoruueckoe u xo3sHUCTBEHHOE
3Ha4YeHHUE arpo’KOCUCTEM M ypOO3KOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB B DKOCHCTEMAX.

IlepeHoc sHEPruM U BELMIECTB MEXKIY CMEXHBIMA DKOCUCTEMaMHU. Y CTOMUMBOCTD
OpPraHM3MOB, TOMYJSIIUA U DKOCUCTEM B  YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006o0m04Yka 3eMiM, TA€ CYIIECTBYET WU




cymiectBoBayia Jku3Hb. Yuenue B.W. Bepuaackoro o Owmocdepe. OOmactu
o6uocdeps u e€ cocras. JKuBoe BerecTBo OHOCHEpHI U €ro (PyHKIHH.
3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcobeHHocTn OHoOchepsl Kak
rnofanbHOM  3KOCUCTEMBI.  Jl[MHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BeliecTB M OHOT€OXMMHYECKHME LUKIbI (yriaepoja, as3ora).
PurmuuHOCTS siBNeHMI B Onochepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOWHBIC Jieca, CMEIIAHHBIC W NIMPOKOJHMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE Jieca, BBICOKOTOphs. KimMMaT, pacTHTENbHBIH U
KUBOTHBIA MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIHMS JKHBBIX CHCTEM, OIICHKa MX PECYPCHOTO MOTEHIMANa M

ouochepHbIX QyHKINN

7.6

DKOJIOTHYECKHE KPU3HUCHI U UX MpUYHMHBL. Bo3nelicTBue venoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Pazpymienue nmousel. OXpaHa ITOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICMCTBHE HA PAaCTUTEIbHBIM M JKMBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M JKUBOTHOTO MHUpPA. OCHOBHBIE NPUHIMIBI OXPAHBI TPUPOIBL.
Kpacupie kaurun. Ocobo oxpansembie mpupoanbie Ttepputopun (OOIIT).
borannueckue casibl U 300J0THYECKHE MapKH.

OCHOBHBIE TPUHLHUIIBI YCTOWYMBOTO PAa3BUTHS YEJIIOBEUECTBA U IPUPOJIBI.
PannonanbHOe  mpUPONOMNOIB30BAHUE U COXpaHEHHE  OHOJOTHYECKOTrO

pa3zHooOpa3us 3emiu




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

TepemoB A.B., IletpocoBa P.A. buonorus. buojornyeckue cucteMsl U MPOIECCHI;
yriayonennoe odyuenue 10 knace, uznarenberBo «IIpocBemenuey, 2024
TepemoB A.B., IletpocoBa P.A. buonorus. buojornyeckue cucteMsl U MPOIECCHI;

yriyonennoe ooydyenue 11 knmace, uznarensctBo «lIpocsemenuey, 2024

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






		2026-02-19T09:58:44+0300
	Чемлыкова Людмила Владимировна




