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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuyHble mnpenMerbl». CornacHo mnonoxenusm OI'OC COO npoduibHbie
yueOHbIe MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeHuM NpodecCHOHANbHBIM U BhICIIUM 0oOpa3zoBaHueM. B To xe Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0yJarommuxcs U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh Hay4yHOTO 3HAHHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buosorus" naér mpeacraBieHue O
Henu M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeenseT o0s13aTeIbHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, ETO
CTPYKTYpPHpOBaHHE TIO pa3jieliaM UM TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BATeIbHOCTh W3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4YeOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEW oOydaromuxcs. B mporpamme mo Ouonoruu
peanu3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHmus, Oiaromaps 4YeMy MpPOCMAaTpUBaeTCA
HaIlpaBJICHHOCTh HA  MOCJIEAYIOIIEeEe pPa3BUTHE OHMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHWE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoit cpeae. B
IIporpaMme IO OHOJOTMU TaKKe IMOKa3aHbl BO3MOXXHOCTH Y4YEOHOro mpeaMera
«buonorus» B peamuzanuu  TpedboBaHuit PI'OC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEeIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBAaHMU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMS OMOJOTHYEeCKOro oOpa3oBaHHsS Ha
YPOBHE CpeHero o01ero oopa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBeplIaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha



pacmivpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOM OWOJIOrMHU, 3MOPHOJIOTUM M OHOJIOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOIO YYEHHSI U SKOJIOTUH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHUIO
OmoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpTaHU3alMSAX  CPEIHErO
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHMS MOJIy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS PUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMHUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpapuu U MaTeMaTHKH.

CtpykTypa mnporpammbl 1o yueOHOMy mnpenmery "buonorusa" otpaxkaet
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MOAXOAbl K H3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIIOIMHA OPTraHMYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus 1utaHetsl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH |
OMONOTUN PA3BUTHUSA, TEHETHUKUA U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXxcs IO OOTaHWKE, 300JIOTHH,
aHatomuu, Qusnonoruu uejoBeka. B 11 kmacce wu3ydaroTcs SBOIIOLKMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOupiii mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0y4arouMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U MPaBUJ,
JIe)KAIKX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00Opa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACTIEKTaX OMOJOTMYECKUX 3HAHUM. JlJis
pa3BUTHS W NOJJEPKAHMUS HHTEpeca oO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 00JacTu OWOJOTMHU, BKJIAJOM OTEYECTBEHHBIX M 3apyOeikKHBIX
YUEHBIX B PELIEHUE BaKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.



Henb uzyuyenus yueOHoro npeamera «buonorusy» Ha yriiyOJI€HHOM YPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy JKUBBIX CHCTEM pa3HOTO paHra MW MNpUOOpeTeHHe yMEHUMU
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOr0 3aBEeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTimkeHue 1enuM u3ydeHus ydeOHoro mnpeamera «buosjorus» Ha
yrayoJIEHHOM YPOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEIYIONIUX 3a/1ay:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHMMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTaBISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOCHHMH, MHOTO00Opa3uh U OCOOEHHOCTSAX OHMOJIOTHYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMEHHBIX MCCJICOBAaHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYydYalomuxcss C METOAaMHU TIO3HAHUS >KUBOW TMPHUPOJIBI:
UCCJICOBATEILCKUMU ~ METOJaMU  OUOJOTUYECKUX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OHWOJIOTHH, HSMOPHOJOTMM W OWUOJOTUU PAa3BUTUS, TCHETHUKU W
CeJICKIIMM, OWOTEXHOJIOTUM M CHUHTETUYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJOTHYECKUX
UCClieloBaHUA B JabopaTopud W B mpupoje (HaOmojaeHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYYarOIIMMHCS  YMEHMUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHUMBOJIMKOM;, YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATbHO-)KOHOMHUYECKHUMU M  OIKOJIOTHYECKUMU
npoOiieMaMi 4YeJOBEUeCTBA; OIEHWBATH IOCJIEJCTBUS CBOEH JACSATEIBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3JI0POBBIO  OKPYXAIOIIUX  JIIoJel; O0OOCHOBBIBATH M COOMIONATH  MEPHI
npodunakTuki MHGEKIIMOHHBIX 3a00JeBaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaThb
COBPEMEHHBIC HAYYHBIEC OTKPHITUS B 00JIaCTH OMOJIOTUH;

pa3BuTHE y OOyYaroOlMXCsl UHTEIJIEKTYallbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TMpOllecCCe€ 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHM, pEUIaeMbIMHU €10 MpoOJieMaMu, METOAO0JOTHEH
OMOJIOTUYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCHEPUMEHTAIBHBIX
WCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U IIPOLIECCOB;



BOCIIUTaHUE Y O0YJarONIMXCs [ICHHOCTHOTO OTHOIICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTJEITBHBIM €€ 00bEeKTaM U SBICHUSAM; (OPMUPOBAHUE IKOJIOTHUCCKOMH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpETeHHEe  OOYy4YaloMMMHUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOAOIIONB30BaHNN (COOJIOJIEHUE TMPaBWII MOBEJAEHUS B NPUPOJAE, OXPaHbI
BUJIOB, 9KOCUCTEM, OuOc(hephl), COXpaHEHUH COOCTBEHHOTO 370POBbSI U 3I0POBBS
OKpYXXaromux Jrojeid  (coOmrogeHuss Mep NOporIakTUKU — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIb30BAHHUS
OMOJOTUYCCKUX 3HAHWW U YMEHUH B TTOBCETHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJIA  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieaymomeMy npodeccuOHAaTbHOMY CaMOOMpPENENeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee yMcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIYyOJICHHOM
YpOBHE cpeqiHero oduiero oopasoBanusi, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

OT160p opraHu3aMoHHBIX (HOPM, METOJOB U CPEACTB OOyYECHHS OUOJIOTHUH
OCYIIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €r0 COAECp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHUE OMOJIOTrMYEeCKOro 0o0pa3oBaHUsT B OpraHU3alUSIX CPEIHETrO
podecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUSI.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUHM OMOJIOTHH HA YriyOJEHHOM YPOBHE
ABIIETCS TIPOBEJECHUE JTaOOpPATOPHBIX U TMPAKTUUECKHX padoT. Takke ydacTue
00ydJaromuXxcs B BBINOJHEHUU MPOCKTHBIX M y4eOHO-HCCIIE0BATEIbCKUX PabdoT,
TEMaTUKa KOTOPBIX OMNpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUATIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouoniornu.  buonmornueckue  Hayku W H3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouonorueld. 3HaUYeHHE OUOJIOTUU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanuun

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

Tabnuuel u cxembl: «CBsi3b OMOJOTUU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupbie cuctembl Kak mpeaMerT u3ydeHust Ouosioruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYMBOCTh, POCT U pPa3BUTHE.

YpOBHM OpraHu3alyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHsiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opMa CyIIecCTBOBAHUS
Martepuu. Hayku, n3ydaromre »XuBble CUCTEMBI HA PA3HBIX YPOBHSX OpraHU3aluu.

N3yuenue >xuBbIX cucteM. Metonpl Ouonmornueckoi Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. [lmanupoBanme oskcnepumenrta. [loctaHoBka w
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOpPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxkeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuiel u  cxembl: «OCHOBHBIE NpPU3HAKU JKU3HWY», «buomorndeckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOW MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JJISI  TPOBEACHUS
HaOJI0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHASI €IMHUIIA JKUBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEYEHbIX aTOMOB, auddepeHnnanTsHoe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBanun, M. Illneitaen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«Mcropus pa3BUTUS METOAOB MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHMaANbHOES IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posib Kak pacTBOpPUTENS, peareHTa, y4acTUe B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOperyasiiuv. MuHepalbHble BEleCTBa KIETKH, UX OMOJIOrHYecKas
pousib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIETKU. buonorudeckue mnoaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTyphl OenmkoBoi Mosekyinbl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
O6mmii 1aH CTpoeHHs U (PU3HKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢ynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nyxkneosuompugpocpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrtpykTypHas Ouoiniorusi: OMoOXuMHYecKue U OMo(pU3NUECKUE HCCIEI0OBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoliekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHmes OUOMOJIEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpenerneHre XHMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupojae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabnmuuer n cxembl: «llepuonnyueckas TabnuIa XUMHUUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIb», «CTpOeHHE MOJEKYI
yriaeBonoB», «CTpoeHune MOJIeKysl JuUnuaoB», «HyKIEHHOBBIE KHUCIOTHIY,
«Ctpoenue monexynbl ATDy.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB C MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n QyHKIUM KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckass u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib IPOKapHuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas Auddysus), aKTUBHBIM (NIEPBUYHBIA W BTOPUYHBIN
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabotra Hatpwuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouuto3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOU CTEHKH pacTeHUM, rpuboB.

Hutomnaszma. [uto3ons. Lutockener. [IBmxenne uuromiazMbl. OpraHouabl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKH: DHJIOIUIa3MaTHYecKas CeTh
(BIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KIeTKU. CTpOoeHHE TPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oeaxos ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onsmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN W mactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonasl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHoOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBpIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrii
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pEeCcHUYEK. MUKPOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE H
bynakiuu. SAnepHerit 0enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(a3zHOM sape. JIyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sdepHoti o06onouku 6 mumo3se. Hoephbiil
mpancnopm.

Knerounsie BrkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHHME  pacTUTEIBHOW  KJICTKW», «CTpocHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

Jlaboparopnass pabora «/3yueHne CTpPOEHUA KIETOK Pa3IUYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABWMXKEHUS  LUTOIJIA3MbI B
PaCTUTEILHBIX KIETKAX).

Tema 6. O0MeH BelIeCTB M NpeBpallleHNe JHEPTHH B KJIETKe

ACCUMUIIATINS ¥ TUCCUMIJISAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporieccax. DepMEHTATHUBHBIA XapaKTep peakuid KJIECTOYHOTO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPbl M OEJNKU-MHTUOUTOpPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poab XJI0poriacToB B mpoliiecce
doTocunTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiusHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuH, CepoOaKTepuH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnHa’poOHbIe Oopranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Huknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Inepeus membpanno2o epaduenma npomonos. Cuumes



ATD: paboma npomonnoi AT®-cunmaswl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

Iloptpersr: k. IIpuctou, K. A. Tumunpsses, C. H. Bunorpanckuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buocHuHTE3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJIsI MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopatopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO paCUICIIIICHUS
MEPOKCHIa BOJOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass HHPOPMALUSA M PeajnM3alus e€é B KJIeTKe

Peakiiuu mMarpuunoro cuurte3a. [IpyHIIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOUW uH@opmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunumss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMKU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue ammuHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKapHOT. Perynsdnus akTUBHOCTH I'€HOB Yy MHpPOKapHOT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MpOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounbie (OpMBI )KH3HU B 00JUraTHbIC Tapa3uThl. CTpoeHHEe
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBanus 4enoBeka, XKUBOTHBIX, pacteHuid. CIIN, COVID-
19, counanbHble 1 MEIULIIMHCKUE TPOOJIEMBI.

buounpopmamura: uumezpayus u ananuz o6orvuiux maccugos («bigdata»)
CMPYKMYPHLIX OUOL02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobwvl 0ocmasKu 1eKapcms.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsii nuki, ero mnepuoasl M peryisuus. Wurepdaza u Mutos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanus. Ilpunnuner perummkanuu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruunbie  xpomocombl. [lonoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nurtokuHe3. buonornueckoe 3HaueHHE
MUTO3a.

Perynsuus muToTHUecKoro mukia KieTku. [Iporpammupyemasi KieTouyHas
rubesnp — arnomnTos.

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

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «OKU3HEHHBIM UK KIETKH», «Muros», «CTpoeHwue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHasi padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue n GyHKUNH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTPOEHUS U JKU3HEACSITCIIBHOCTH  OJHOKJIETOYHBIX
opraHu3mMoB. bakrepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJTHOKJIETOUYHBIE
BOJIOPOCHH, Apyrue npotucthl. KoloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanum pacteHuil. Tunbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTesbHas,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
pPacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTHUBHbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTEH.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUHU. J[BM)KEHHME MHOTOKJIETOYHBIX J>KMBOTHBIX M 4YEJIOBEKa:
MbIlieuHas cucrema. Pedekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIETOYHOE NuuIeBapeHue. [InTaHue MO3BOHOUYHBIX >KMBOTHBIX. OTHENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3wl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KokHOe npIxaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO03BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMHU JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OpPraHW3MOB. TpPaHCHIOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBenocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyABbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIIONHUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOUW CHCTEMBI MTO3BOHOYHBIX KHBOTHBIX. PaboTta
cepaua u €€ peryismus.

Beigenenne y opramusmoB. Beigenenue y pacteHuid. Bwiaenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI pabOThI OPTraHOB BbIJICICHUS.
CBs3b NOJIOCTH TEJIA C KPOBEHOCHOW M BBIAEIUTEIBHON cUcTeMamMu. Bolenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue m (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M UUCTHl MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX pPAacCTEHUH.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHu3Mma oT OonesHei. IMMyHHasi cuctema 4yenoBeka. KieTouHb U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIA M NpUOOPETEHHBIN crelupuIecKuit
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxkxumocTe ¥ perymanus |y OpramusmoB. PaznpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellIECTBA U UX 3HAYCHHE.

HepBHast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEeNbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCiI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umoranamo-runodusapHas
cucTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBios.

Tabnmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacreHuii», «KopHeBble cuctemsl», «CTpoeHue cTediis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11euHas CHUCTEMAY,
«BbigenurtenbHas cuUcTeMa», «IDHJIOKpPUHHAs cuctema», «CTpOeHHE MBI,
«IMMyHHUTETY, «Ku1euHonoa0CTHRIEY, «Cxema  TATaHUS  PACTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHI»,
«Ctpoenue mianapumn», «BHyTpeHHee cTpoeHue n0XAeBoro uepssi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkwy», «HepBHas — cuctema
npecMmbikatoruxcsi»y,  «HepBaas — cucrema  nruny», «HepBHas — cuctema
Miekonurarouux», «HepBHas cucrema uenoBekay, «Peduekcy.



OGopynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJIHOKIETOYHBIX
OpraHUW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPHl KOMHATHBIX pAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy10BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasia u OeJIKOB MOJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTeIbHBIX JIBUKEHUN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlabGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabGoparopHasi padora «3ydyeHue OpraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxxeHue. I[lonoBbie KIETKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Meniose. KpoccuHrosep. bruonornyeckuii cMbICI
M€ho3a W TOJOBOr0o mporecca. Meno3 W ero Mecto B KHU3HEHHOM LMKIIC
OpraHU3MOB.

[Ipen3aponpiiieBoe pazputhe. ['aMmeToreHes3 y >KMBOTHBIX. [10710BbIE JKEE3BbI.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozene3z — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUU.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBBIC JTUCTKH
(ractpynsinusi). 3akiiaika OpraHoB M TKaHEUW U3 3apOoJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCSd 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aUMOJICUCTBUII TE€HOB. BrusHue Ha 53MOPHOHANIBHOE pPAa3BUTHE Pa3TUUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. llocTamOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojoOrMyeckoe 3HaYE€HHE MPSMOrO0 U HENPSIMOTO



pa3BUTHA, UX pacHpocTpaHeHUE B mpupoje. Tumbl pocta >XKUBOTHBIX. DakTopsl
PErYJISIIUU POCTa )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYeCKre MPOLECCHI.

Pa3smHoxxenue u pa3Butue pacteHuil. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
lI'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBI PETYJISIIIUYA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJIEHBD,
«Pa3mHOxeHue ruapel», «Meito3», «Xpomocomsl», «I'amerorenes», «CtpoeHue
AUIEKIIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuU OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTuEe», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUJIOOTBOPEHHE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHEe CeMsIH OJHOJOJBHBIX U JIBYIOJIBHBIX pacTeHUN», «KU3HEHHBIA LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHB».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yueHue CTpOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEnapaTaxy.

IIpakTuyeckass padora «BpIsiBIIEHHE NPU3HAKOB CXOJACTBA 3apOjIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopnas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJEeACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKW 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. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HbI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ T€HETHKU: THOPUIIONOTUYECKHUM,  IUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanuun

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

Tabnuipl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpEITUBaHUS.

JlabopaTtopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokoieHus. [IpaBuno nomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeluieHus] NPU3HaKoB. LIUToOrMyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubaHue. [I[pomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUMU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0oH HE3aBHCUMOTO
HacJieloBaHWsA  Npu3HaKoB.  LluTonormyeckne  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAaHUS.

CuemienHoe HacienoBanue rnpusHakoB. Pabotel T. Moprana. CuensiieHHOe
HACJIEIOBAaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY IeHaMu. XPOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbll 1oj. | eHeTuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenoctHas cucrema. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KomnnementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKHX TMPOIIECCOB, TMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['eHEeTHYeCcKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHNU3MOB.

JdemoHncTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Meunnens», «AHanu3upylollee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CueryieHHOe HacjeoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTnka momay,



«Kapuotun denoBeka», «Kapuotun naposzodunbr»y, «Kapuotunm OTULBY,
«MHOXECTBEHHBIN aIeIn3M», «B3anMo1IeICTBHE TE€HOB.

O6GopynoBaHue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduar.

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

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMHupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYMUBOCTHU: HEHACIICICTBEHHAsI U HACJIEICTBEHHAS.

MoaudukanuonHass HW3MEHYUMBOCTh. Ponb cpeasl B (OpMUPOBAHUH
MoaupUKAITMOHHON M3MEeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHN
psin u BapuanmonHas kpusas (B. WMoranncen). CpoiicTBa MoauUKaIMOHHON
U3MEHYHUBOCTH.

I'enoTHNMYEeCKass U3MEHUYNBOCThb. CBONCTBA T€HOTUITNYECKON M3MEHYUBOCTH.
Bubl reHOTHTIHYECKON M3MEHUYMBOCTH: KOMOWHATUBHAS, MyTallMOHHASI.

KombOuHaTuBHasT W3MEHYMBOCTh. MeH03 H IMOJOBOW TIPOILIECC — OCHOBA
KOMOWHATHBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNUBOCTH B CO3JaHUN
TeHEeTHYECKOr0 pa3HO00pa3us B Impeienax OJHOro BUA.

MyTanroHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYLUPOBaHHbIE MyTalluu. SnepHble U
qUTOIUIa3MaTH4ecKue MyTanuu. COMaTH4YeCKHe M TOJIOBbIE MyTaluu. [IpuduHb
BO3HMKHOBEHUs MyTauuil. MyTareHpl W HX BIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTUYECKHX PSAOB B
HacnencTeeHHo m3meHunBoctu (H.UM. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Qakmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE ) OP2AHUIMOS.

JdemoHncTpanumn

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

Tabmumer w cxeMbl:  «Buasl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTDY, «Meiio3w,
«OnnogoTBopeHuey, «I'eHernueckue 3a001eBaHNUs YeI0BEKa», «BUIbI MyTaIuiiy.



O6opynoBaHue: XKUBbIE W TepOapHbIe SK3EMIULIPbl KOMHATHBIX PacTeHHI,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTuueckass padora «Myrtanmuun y J1po3oduibl (Ha TOTOBBIX
MUKpONpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKAa: T'€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpemMeHHOe OmpeAeICHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UHCIJE C MOMOIIbIO
[TI1P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIC
0one3HM 4YenoBeKka. boJIe3HM C HACIENCTBEHHOW MPEeApacoNoKEHHOCTDIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPENOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00eBaHUil YeoBeka. MeauKo-reHeTUueCcKoe KOHCYJIbTHpoBaHUEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYECKOro rpy3a». DTUYECKUE acClEKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue (QakTopbl MOBBIMIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. |'eHeTnyeckas
IPEAPACTOI0KEHHOCTD YEIOBEKA K TATOJIOTHUSM.

JdeMoHCcTpamuu

Tabmumpl 1 cxembl: «Kapuotun demnoBeka», «MeTOJbl U3YYEHUS TCHETHKU
yesoBekay, «I eHeTndyeckue 3a001eBaHuUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeleKUus. 3apoKJICHHUE CEJIeKIMU U JOMECTUKAIUU.
Yyenne H. WM. BaBumoBa o lleHTpax npoOUCXOXKIEHHUS € MHOT000pa3us
KYJIbTYPHBIX pacTeHui. Ponp cenexkuuym B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#&uBOTHbIX. CopT, mOpoaa, MMTaMM. 3aKOH TOMOJIOTHYECKHUX PSIAOB B
HaciaeAcTBeHHOM wu3MeHunmBocty H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
WHJAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMN CCJICKIIUU. HctrwiTanne
npousBoauTeNied 1o MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma mMOTOMCTBa M OTOOP O TEHOTUTTY ¢ rmomoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannanoHHBIN M XUMUYECKUN MYTAreHe3 Kak UICTOYHUK MYyTalHUil y KyJbTYPHBIX



¢opMm opranu3moB. lcnonb3oBaHHE TE€HOMHOIO PEJAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBRIX JIHK 111 mosyyeHus: HCXOIHOTO MaTepHalia Jjisl CEJIeKIUU.

[lonyuenne ITOJIMIIIONIOB. BuyTtpusunosas ruOpuan3aLys.
bnuszkopoacTBEeHHOE  CKpellMBaHWe, WiaM  UHOpuauHr.  HepoacTtBeHHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmnonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubOpuauzauus. Ilpeogonenue Oecrutonus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enénas
DesoNoOYULY.

CoxpaHeHre U U3y4eHHE T'€HETHMYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JHUKUX pOJIMYed I CO3/aHHUsl  HOBBIX COPTOB U TUOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. H3yuenue, coxpawenue u  YnpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yessax YIyuuleHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MoOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHncTpanumn

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

Tabnuiel 1 cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSIAOB B HACJIEACTBEHHOW H3MEHUYHBOCTHY,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3ydeHue cOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUN.

Ikekypeusi «OCHOBHBIE METOABI W JOCTHXKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35MCTBO, B JaOOPaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. BUOTeXHOJIOTHS M CHHTETHYECKAsi OMOJIOT st

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIE
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOIMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeMe. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHKPOOHOIOTHUYECKHUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMid M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJIYyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOLIUECs B PUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3alss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljoOUuAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIIAHTAUMUU SIEpP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpomMocOoMHass M TEHHass WHXKeHepusa. VICKyCCTBEHHBI CHUHTE3 TI€HA U
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpHHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menununckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
IUArHocTUKa. MeTaOoJIOMHBIM aHalu3, TEeHOLEHTPUYECKUM aHalu3 MpoTeoMa
YeJloBeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3/IaHMSI KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkmonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JieBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpanuu

Tabnuiel u cxemsl: «HMcmonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTounas nnxkeHepusn», «l eHHas HHKECHEPU».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llomyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Onosnoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesarenbHocTh Y. JlapBuHa.

JIB>KyIIME CUIIbI 3BOJIIOIMY BUIOB o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHAs M3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTI). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  OuoJorHUs. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUYU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

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

Tabmuupr u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHui u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapripyta nmyremectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHuey», «lloponbl romybeit», «MHorooOpa3zue KyJIbTypHBIX (opM
KarmycTb», «I1opobl mOMalTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eAuHuUIla 3BOJIOUUU. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOr0 pa3sHoOOpasws W CTPYKTYphl momyisiuid. V3meHneHnue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BalinGepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKWE CHUJIbI) HSBOJIONUU. MyTallMOHHBIH
npouiecc. KomOuHatuBHass u3MeHYUWBOCTh. [lpeiid reHOB — ciyuyailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS 4YacTOT aiienedl B momymsmusx. O@dekr
ocHOBatensi. JDgpgpexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpekma Opetigha cenos 6
bonvwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIHN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIYKTUBHA).

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop dBomrOruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3HPYIONUN,  pa3pbIBAIONINI
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocOONIEHHOCTh  OPraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHME ~ MpUCTOCOONEHWH y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl mpucmocoOIeHui y opraHu3MoB: MOP(HOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHdeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3yibTar
MHUKpO3BOJIIOIMU. M3onsiuus — kiaoueBo ¢akrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: aJIJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIMS,
rubpuanzanus). JJmuTeabHOCTh YBOMIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BoMOMOHHOW OWONOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (pOPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHncTpanumn

[Toptpersr: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuonHas
CTPYKTypa BHla», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl HBOJIIOIUNY, «DKOJIOTMYECKass M30JSLUs MONYJSALUA ceBaHCKOM (openny,
«l'eorpadmyeckass M30MSALMUS  JUCTBEHHULbI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoi», «IlonmynsiroHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JECHUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3my», «KuBbie nckomnaembiey», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucnocobmeHHOCT OpraHu3smMoB U eé
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa000pazoBanus», «l'eorpaduueckoe BHI000pa30BaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUIL,
«JTonurmonasl pactenuit», «KamycTHo-penedHbIii THOPHIY.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

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

JlabopaTtopHass  paGora  «IIpucmocoOiieHMsS  OPraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnas padora «CpaBHeHME BHAOB IO MOpP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertonbl  HM3ydeHHs  MakKpo3BoJOLMM. [laneoHTONOrM4ecKkue  MeTOJbl
u3ydyeHus odBoiouuu. llepexomnbie @QopmMbl U (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre meTonasl u3yueHus sBosmonuu. CpaBHeHHE (GIOpbl U
dayHbl MaTepUKOB M OCTpoBOB. buoreorpaduueckue odnactu 3emun. Bujbi-
SHJEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIIOIMHU. ['eHeTHueckrue MEeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs »Bomtonuu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIOB
HBOJTIOLUH.

JdemoHcTpanumn

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

Tabnuupl 1 cxeMbl: «DUTOreHeTUYECKUI PSIT JIOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punumodutsr»y,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HB 3emin», «Jlpelid KOHTHHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMUHBIE ¥ aHAJOTUYHBIE OpraHb», «PyaIuMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIWMIIaH3e», «l JaBHbBIE
HAIPABJICHUS IBOJIOLUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmus. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAECHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannanuanw, JI. [Tactepa. [Iponcxoxnenue KU3HU U aCTPOOUOIIOT UL

OcHoOBHbIE JTaInbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) HSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOUOTCHHBIA CHHTE3
OopraHuyeckux BemiecTB u3 HeopraHmyeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoanepBatHas runoresa A. .
OmnapuHa, runoresa nepBUYHOro OynboHa JIx. XonjaeitHa, reHeThYecKasi TurnoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHe
octatku. ['eoxpoHosmorusi u e€ wmeroabl. OTHOcUTENbHAE U a0OCONIOTHAS
reoXpoHoJIOTHs. ['e0XpOoHOIOrHYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Hauvanpnble stambl opraHudeckor 3BOJOLMU. [losBiieHME ©  IBOMIOLUA
NEPBBIX KIETOK. DBOMIOLUS MeTa0onu3Ma. BO3HHUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX HAa 3emile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(dho3b
pacreHui. Bpixox pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX |
ntull. [lpunmun xmoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie€ MO 3paM U MEepUodaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHOo30#. OOmas XapakTepucTHKa KiIuMarta W
reoJIOrM4eckux mpoueccoB. llosiBneHne M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yciIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHUSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEJCTBUSI MAacCOBBIX BbIMUpaHUN. COBpPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [IpoGnema coxpaneHus: 6uopasHooOpas3ust Ha 3emiie.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHiunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

[Moptpetsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . 1. Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpny,
«JTanbl  HEOPraHMYECKOW  HBONIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HadganpHbIe ATAlbl OPraHWYECKOW IBOMIONUNY, «Cxema 00pa3oBaHUS dYKapHUOT
nyTéM cuMmoOuoreHesa», «Cucrema >XMBOM mnpuponbp», «CTpoeHHe BUpyCay,
«Apomopdo3sl  pactreHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOrokneTouHble Bojmopociny, «Mxu», «llanopoTHukmn», «l 0JI0OCEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUSA KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KullIeUHOMOIOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBurue )XKU3HU B IPOTEPO30UCKON dpey, «Pa3BuTHE )KU3HU 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 MOJUIFOCKOB, KOJIJICKIIUH
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHasi  pabdora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydeHunto abMOreHHOr0 CHHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaboparopHass padora «/3yueHne M ONUCAHME MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTZIEJIOBY.

IIpakTuueckas padora «/3yueHne ocoOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KHUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTUH.

CraHoBIIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJIoBeKa. Penurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUU.

CX0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (br3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIIOTUYECKHE, COIMATBbHBIC.
CooTHoIieHre OMOIOTHYECKUX M COLUATIBLHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpOIOTeHe3a. PaHHME 4YenmoBEKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE TOHTHIBI — OOIIKE TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
moJied. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a  mpemensl  Adpukn. YemoBek reimensOeprckuii  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEePTaIbCKUN
KaK BHUJ JIIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu AdQpuku.
[TameoreneTnka u naji€OreHOMMKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeKa. MyTauuMOHHBIM mpouecc W noiaumopdusm. [lonmynsuroHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. bonplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBo  4yenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacus3Ma.
[IprcnocoONEeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKarouledl cpeibl.
Bnusinue reorpaduueckoit cpenbl U aApedidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJALNi. broconuanbHble UCCIENOBAaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanne KOIBOIIOUKUH OMOJIIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoncTpanumn

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

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT dYeloBeKa U CKENeT IIHUMITaH3ey,
«PyIMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINY, «JleHncoBckuii yenoBek» «Heanaepranbupl», «KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITarbl IBOJIOLUH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHUaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJOTHYECKUMU U OWOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH YEJIOBEKa U KHCTHU
LIMMITIaH3€, MOJEIN TOPCA NIPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YeJI0BEKa, CBSI3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «3yueHre SKOJOTrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jxosormsi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokieHrne u pa3BuTue dKojoruu B Tpymax A. I'ymbonwsara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karoleh cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00AIBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dyesnoBeuecTBa ¢ Npuponoil. PopMupoBaHue
AKOJIOTHYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpelb».

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHid M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTonepuoanu3M.

TemmepaTrypa Kak »dKoJOTHUEeCKHM dakTop. JlelicTBue Temmeparypsl Ha
opraHu3Mebl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukanus pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKHE
O0COOCHHOCTH cpeji oOuTaHus opraHu3moB. llpucrnocoOneHus OpraHusMoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
rogu4Hsle puUTMbL. IIpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH KU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHe o0 KuU3HEHHOW (dopme.
XKuznennsie GOpMbI pacTEHUM: JE€pEBbsl, KYCTAPHUKH, KYCTAPHUUKHU, MHOTOJICTHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: TUIPOOHOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOK03 U ero ¢opmel. [lapasutusm, kooneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
oburtanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKWBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUST OpPraHuU3MoOBY», «bBHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOuo3y,
«Kommencanuzmy.

O6GopynoBaHnue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (PAKTOpPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHENIOOWBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapU U KOJUJIEKIUU TEIIOTIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHIl U 3BEpeH, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJJIEKIIMHA >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cperax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
NPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM JKH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUU W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIIEKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOJICHHN OpPraHu3MOB K
BIIUSIHUIO CBETAY.

JlabopaTopHasi padora «BbISBICHHE TPUCIIOCOOICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass pabdora «AHAaTOMHYECKHE OCOOEHHOCTM pACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorusi BUA0B U MONMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  MOMYJISHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poinb HEOTHOPOAHOCTH Cpenbl, PU3HMUECKUX OAPHEPOB H
0COOEHHOCTEW OMOJIOTUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



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

DKOJIOTHYECKas CTPYKTypa nomyiaanuu. OUeHKa YUCICHHOCTH IMOMYJIAIUU.
JluHamuKa momynsauMu U €€ peryinud. bUOoTHYEeCKMH NOTEHLMA MOMYJISALNHN.
MoaenupoBanue TMHAMUKY nonyJisinud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATETUU BUJIOB (T- U
K-ctparerun).

[TonsiTue 00 »KoJIOrMYECKON HUIE BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [ToreHunanbHas U peaaTu30BaHHAS HUILIM.

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

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnonyisiqum», «Bo3pacTHble  nHpaMuabl
nonymanuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH  3€MIIM  pPa3IM4YHBIMU
opranuzMamMmn», «Mogeinb skosornueckort HummM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCeNeHUIO.

Tema 9. Jkos0rusi co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MEXIy
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOIYIECHTHI, KOHCYMEHTHI, PEIyIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. I10uBbI U Wbl B 3KOcucTemMax. KpyroBopor BemecTB 1 NOTOK Y3HEPTUHU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTedu  dKocucTembl. buomacca u  mpoayknusi.
DKOJOTUYECKHE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnenHsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPOIOTCHHBIE BO3JICUCTBUS Ha
cykueccun. KinnmakcHoe cooOiiectBo. bruopaszHoo6pa3ue u moiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie KOCUCTEMBL. DKocucmemsbl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Pazmuuus
MEX/1y aHTPOTIOT€HHBIMH U IIPUPOIHBIMHU KOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMEepHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
sKkocuctemax. Ponv kackadHoco 3ghgexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu 3kocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUN.

Mexanusmuol 8030eticmaus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJO02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMEUsL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOTEHHBIX DKOCHCTEM.

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

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», «IDKOJIOTHUECKAsT MUPaMHJIa YHCEID,
«OKonoruyeckas nupamuyia OMoMacce», «IKOJOTHUYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuUE Jieca mocie
nokapay, «JKocucTemMa 03epa», «ArpoiueHos», «KpyroBopoT BemecTB U IMOTOK
SHEPrUU B arporeHo3e», «[Ipumeps ypooskocuctemy.

Oo6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTCHU, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTuuyeckas padora «/3ydyenne u onucanmue ypo03KOCHCTEMBIY.

JlaGopaTtopuas pabora «l3ydyenue paszHooOpasus MEJIKUX TTOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKypCHsl B TUIIUYHBIMN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJBHHK, HA CYXOJIOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKYpCHUsS B arpodKocHcTeMy (Ha MoJie WiId B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKoCHUCTEMA

buochepa — oOmemnanerapHas oOojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja ku3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocdepst u e€ cocran. JKupoe
BEIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOT€OXMMHUUYECKHE IUKIIBI (Yriepoaa, a30Ta). PUTMUYHOCTD SIBJICHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Onome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE JIeCa, CTEH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIMS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabmumpel u cxembl: «I'eocdepsr 3emmuny», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mipupose», «KpyroBopoTr kuciopoga B TPUPOJESY,
«KpyroBopot Boasl B mpupoje», «OcHOBHbIE OHOMBI cymuny, «Kinmatudyeckue
nosica 3emnmy», «Tynapay», «Taiira», «CMmemannsiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponudeckuii necy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIUU >KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KpU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenmoBeka Ha
ouocepy. 3arpszHeHue BO3AymIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXxpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
Boranndeckue cazibl U 300J10TMYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €0 BEPOSITHBIE MOCJIEICTBUSI.

Pa3BuTnHe METOZOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuble ucciedo8anus nepexoda K pecypcocbepezarowjeli u
KOHKYPEeHmMOCnocoOHoU sHepeemuke. buonocuueckoe pasnoobpasue u buopecypceol.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusarowue O00CmMyn K
ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 U dKkocucmem. (OcHOBbI



IKopeabunumayuy dKocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMocepbl»,  «3arpsi3HEHHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBblil  3PdekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIPaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCA POCCUUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpasienHoe pazéumue BHYTPEHHUX YOEKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUSI TIPOTrPaAMMBI 110 OMOJIOTHUH JOCTUTAOTCS
B CIWHCTBE YYEOHOM W BOCIUTATEIIHBHON JESITCIBPHOCTH B COOTBETCTBUHU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTH3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIXsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJibTaThl OCBOEHHUsA YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIEHUN, COOTBETCTBYIOIINX
TPAJIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO OOIIeCcTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIMH O0YUYAIOIIETOCS] KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KeHUE
3aKOHA W TIPaBOIIOPSIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATENbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMHU YOEKIECHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXJIEHUHU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a cBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIbTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IIPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIP@KEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBuUI W HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 37I0POBbIO;

MOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIMTAHMS

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

TOTOBHOCTh K AaKTHBHOM JESATEIHHOCTH TEXHOJIOTUYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO 1€ TEILHOCTb;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCUOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun W Peanu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIECHHWE K TMPUPOJIE KAaK HUCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIl€CTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TIOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble MPU HU3YYCHUU OHOJIOTHH
3HAHWSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  NIPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUOB,
IKOCHCTEM, OMOChephI);

AKTUBHOE HENPUSTHE JICUCTBUM, NPHUHOCAIIMX Bped  OKpYKaroIEu
MPUPOJIHOM cpejle, YMEHHE MPOTHO3HPOBATH HEOIArONPHUATHBIE 3KOJIOTUYECKUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO IKOJIOTMUYECKOTO MBIIICHUS, SKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTMYECKOU HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON JNEATEIbHOCTH YKOJIOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEXKY JIFOJAbBMU U NMO3HAHUS MUDPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAaHWM TPHUPOJTHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpodsieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYUMOCTU OHWOJIOTHHU ISl COBPEMEHHOM IMBUIU3AIUU:
oOecrieueHUs: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TNEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX DKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWHW OWOJOTHYECKUX 3HAHUA B MEIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IIpU U3y4eHUU OUOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJy4Ya€Mble 3HAHUS JId aHalu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHHI,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIONh30BATh OMOJOTUYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHE IEHHOCTH HAYYHOH JMESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U UCCIIEI0BATEIbCKYIO NESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTH U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caMOoOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHWI MO OHOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble 1Ji1 (OPMUPOBAHUSI MHUPOBO33PEHUS] OOYYAIOUIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYUYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
CUCTEeMa, Hay4yHbIH (pakT, MPUHLIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHUe, OKCIEPUMEHT U JIpyTHe);
yHUBEpCaJbHbIE YyueOHble JEeWCTBUA (TIO03HABAaTE/IbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOM KOMIETEHIIMHM O00ydYaroluxcs; CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble y4eOHbIE JEeHCTBUS B
ITI03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuvatomerocs OyayT chOpMUPOBaHBI MO3HABATEIbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICHUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIBHBIC YUECOHBIC
NEHUCTBHS, PETYISTUBHBIC YHHBEpPCalIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
e TEIbHOCTD.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs JIOHKHBI OTPaXKaTh:

Osaanenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUN MPUEMBI JIOTUUECKOT'O MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KJIacCHU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAesaTh IEJIH JEATEIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C IMTOCTABICHHBIMHU IIEISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS U1l OOBSICHEHUS (PAKTOB M SBICHUUI
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PpPaccMaTPpUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MOJICILHBIC CpelcTBa JUTSE MIpEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalliH, NPeoOpa30BaHUI0O M NPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(bopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TETHbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/1ady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaXOAWTh apryMEHThl JUIs J10Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJNIYYCHHBIE B XOJE pEHICHUS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3ZHEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMYCKAIOMINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MoCcOOMs, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATh



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornveckort nHpopmaruu (cxemsbl, rpauku, TUarpaMMbl, TaOJIUIIBI, PUCYHKU
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pAclO3HABaHUS U 3alMUThl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMHU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaMEpEeHHUs IPYTUX JIIOAeH, NPOSBIATh YBAXKUTEIbHOE OTHOUIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAas J1esITeJIbHOCTh:

MOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBHIYAJIbHOM
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yI4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJUIEKTHUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 y4YaCTHHMKA KOMAaHIbl B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OILIEHHWBAaThb HWJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPYECTBO U BOOOpakeHUE, ObITh HMHUITUATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KM3HCHHBIX U YUEOHBIX CUTYyAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1I€JIEBbIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K KWBOUW MpPUPOE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NI€SITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1auyu B 00pa3oBaTeIbHOMN
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHU;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0O0pa3oBaTENIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOJIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmorud. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJIOTHN HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 1O
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS ydeOHoro mpeamera «buomnorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPUPOABI W  PEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX B Pa3BHUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronye OHOIOTUYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHsS, CaMOBOCIIPOU3BEICHNUE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi ¥ TPOUCXOXKACHUS  KyJIbTYpPHBIX  PAcTEHUH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHHUS, PACIICIIICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaenss, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOTO IO3HAHMSI, HUCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHM3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
IpoLeccoB: oOMeHa BellecTB (MeTadoin3M), NPeBpalICHUs SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOTreHe3a, OCTIMOPUOHAILHOTO PAa3BUTHS,
pPa3sMHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

yYMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHMSIMH, MEXIy >STanamu
oOMeHa BelIeCTB, dTallaMu KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTaHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOUIUE APIyMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY Ul JOKa3aTelbCTBA POJICTBA OPraHHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHUE peliaTh OMOJOTHYECKHUE 3a]auH, BbISBISITh IPUIMHHO-CIIE/ICTBEHHBIE
CBSI3U MEXY UCCIIEyeMbIMH OMOJIOTHYECKUMU MPOLIECCAMU U SIBICHUSIMHU, J1€1aTh
BBIBOJIbI U TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBINOJIHATH JIaDOpaTOpPHBIE M NIPAaKTUYECKHE padoOThl, COOIONAThH
paBuia Ipu paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTAaTh THUIOTE3bl, MPOBEPATH HUX IKCIHEPUMEHTATbHBIMU
cpeacTBamMu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATH IOJYyUYEHHBIC
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B yueOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3ze IIKOJIbHBIX HAYYHBIX OOILECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYCHHBIE  pe3ylbTaThl Ha  yYEHHYECKHX

KOH(EpEeHITHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKThl COBPEMEHHBIX HWCCIEIOBAHUI B
obmactu  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE HW3MEHEHUE T'€HOMAa U CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBIATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHUE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusX CpeAHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI W PEIIEHUU HKOJOTUUECKUX
npo0JieM 4YeloBEeYEeCTBA, a TaKXKe B PEIIEHHH BOMPOCOB PAIMOHAIBLHOTO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJeNIeHUs] M TMOHMMAHHME CYIIHOCTH OCHOBOIIOJIATAIOIUX OMOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPUS IBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 nyTsSIX U HampaBieHuUsx 3BoJironuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOepra,
3apojsimieBoro cxonacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4yHOro  IO3HaHMUS,
UCIIOJIb3YEMbIMU B OUOJIOTUYECKUX MCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMH BBIABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
KOCHCTEM U Ouocdepbl, CTaAOMIM3UPYIOLIETro, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIMU HA T€HO(OH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUsl, YePEIOBAHUS HAMPABICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBS3M MEXKIY [MPOIECCAMHU HBOJIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUMTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpele OOMTaHMs, aOMOTHYECKMX U OHOTUYECKHUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIHNE apPTyMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIs JOKa3aTeIhCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUs, CTMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS TIPUPOJIBI M YETIOBCUECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHM ITOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOJIHATH Ja0OpaTOPHBIC W TPAKTUYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS 1Edb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B y4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJOTHH,
HKOJIOTUM W MEJUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYCCKUX
KOH(EepeHITUX;

yYMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKACHUH KU3HH, YEIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0axX MpPeaOoTBPAIICHUS
r100aapHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayimier mpodeccHoHaTbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA HWHTEPEC, HAINPABICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOIDKCHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00pa30BaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (u¢poBbIE)
Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThbI

1 buonorus kak Hayka 1

2 JKuBbie cucTeMbl U UX U3yUEHHUE

3 buonorus knerku 2 0.5

4 X¥UMHU4YECcKasi OpraHu3anus KIeTKN 10

5 Crpoenue u GyHKIHUU KIETKU 8 2

6 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 9 :
KJIETKE

7 HacnencrBennas nungopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
JKW3HEHHBIN LUK KIETKA 6 1

9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5

10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5

1 I'enetrka — HayKa O HACIEACTBEHHOCTH U ) 0.5
W3MEHUYMBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1

13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1

14 I'eneTuka yenoseka 3 0.5

15 Cenexuust OpraHu3MOB 4 1

16 buoTtexHonorust U CHHTETHYECKass OMOJIOTHS 4

17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoaudecTBO 4acoB

HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI

| 3apoKJIeHNEe U PAa3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
MukposBontonus 1 €€ pe3ysbTaThl 14 2
MakponsBostonust U €€ pe3yabTaThl 6

4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 L5
3emie

5 [TpoucxoxaeHnue yeaoBeKa — aHTPOTIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX

6 OPraHu3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpeon
Opraau3Mebl U cpesia 0OUTaHUs 1.5
DKOJIOTHUS BUJIOB U MOIMYJISIUAN 9 0.5

9 DKO0JIOTHS COOOIIECTB. DKOJIOTHYECKNE 12 0.5
CUCTEMBI

10 buocdepa — rimobanbHas 3KocucTeMa

11 UYenoek u OKpyxaromas cpeaa

12 Pe3epBHOE BpeMst

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrie cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

WcTtopus OTKPBITHS U U3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1bl MOJIEKYIISIPHOM U KJIETOYHOU
ounonoruun. [IpakTrueckas padoTa
«3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe EHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKHU, UX
OuoJioruyeckas POJIb

OpraHquCKHe BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyx eHHE
OEITKOB C TIOMOIIIbIO KaY€CTBEHHBIX
peaxkuuin

0.5

CoiicTBa, K1accupukanys u GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTJ1E€BOJIbI

1 Oprannueckue BenecTBa KIeTKH —

JIUTIATBI
Hyxneunnossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccrnenoanne 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICIEHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

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

14 Cexsenuponanue JJHK. MeToapl reHOMUKH,

TPAHCKPUTITOMHUKH, IPOTECOMUKH

15 MeTo1bl CTPYKTYpHOM OHOTIOTUH

16 Tunsl knetok. [IpokapuoTuueckas KieTka
CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

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

18 [ToBepXHOCTHBIN anmapaT KJIETK!

OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas padota «3yueHue 0.5
JBUKEHUSI LIUTOIJIA3MbI B PACTUTEINIbHBIX
KJIETKaX»

[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKHU:

20 MUTOXOHAPUH, mnacTuabl. Jlabopartopuas 0.5
pabora «HMccnenoBanue mia3Moin3a u ’
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HemeMmOpanHbie OpraHou/ bl KIETKU

22 Crpoenue u GyHKIUH s7pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnas pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHNu3MOBY

0.5

24

ACCI/IMI/IJIFIIII/I?[ U JUCCUMWIIALIUSA — JIBEC
CTOpOHBI MeTaboam3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnas padota «M3ydeHue
KaTaJIUTUYECKON aKTUBHOCTU (pEpMEHTOB
(Ha mpuMepe aMuIIa3bl WM KaTajaasbl)»

25

depMeHTAaTUBHBIN XapakTep peaKuun
KJIeTOuHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3yuenue pepMeHTaTUBHOTO
pacliernieHus IepoKCuaa BOJI0OpOia B
PaCTUTENIbHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OCIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHA BEIIECTB

28

doTtocunTE3

29

XemocuHTe3. JlaboparopHas paboTa
«CpaBHeH#He mpolieccoB GOTOCHHTE3A U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe opraHu3Mbl. Buibl OposkeHwusl.
Jlaboparopnas pabota «CpaBHeHHE
MIPOIIECCOB OPOKCHUS U IBIXAHUSD)

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DOHeprust MEMOpPaHHOTO TPaIUeHTa
npoToHoB. Cunte3 AT®: paboTa
npoToHHOU AT®-cuHTa3bl




33

Peakuuy MaTpuyHOro CMHTE3a

34 Tpanckpunuus — marpuynslil cuate3 PHK
35 Tpancsius u e€ 3Tanbl
36 KonupoBanue amunokuciot. Ponbs pubocom
B OMocuHTE3€e OenKa
37 Opranu3aiys reHomMa y IpoKapuoT 1
JYKapuoOT
18 MonekynsapHble MEXaHU3MBI IKCITPECCUHT
TE€HOB y SYKapHOT
Bupycbl — BHeKIeTOUHBIC (DOPMBI KU3HH U
39 obOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3nanue MoJIeu BUpycay
40 BupycHsie 3a00s1eBaHms YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHomornu B OMOJIOTUN U MEIUIINHE
42 JKW3HEHHBIN IUKI KIETKA
43 Marpuunsiii cuntes JJHK
Xpomocowmsl. JlabopaTtopHas padbora
44 «M3yueHnue XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernapaTax»
45 Jlenmenue KI€TKH — MHUTO3
Tunst knetok. KapuokuHes U IUTOKKHES.
46 JlaGopaTtopHas pabora «HabmroneHue 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsimus ;kM3HEHHOTO [IUKJIA KIETOK
48 OpranusMm Kak eJuHOE 11eJI0e




Tkanu pacrenuii. Jlaboparopuas pabora

49 . - 1 0.5
«M3yueHue TkaHel pacTeHUI»
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 1 0.5
KUBOTHBIX)»
Opransl. Cucremsl opranoB. JlaboparopHas

51 pabota «/3ydyeHne opraHoB IIBETKOBOT'O 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB 1

53 JIBuKeHre opraHu3MoOB 1

54 [Intanue oprann3zMoB 1

55 [IuTanmre MO3BOHOYHBIX KUBOTHBIX. :
[MumeBapurtenbHas cucTeMa 4yeaoBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U |
YyeloBeKa

58 TpaHcnopT BelIECTB y OPraHUu3MOB 1

59 KpoBenocHas cuctema mo3BOHOUHBIX |
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusMoB 1

61 3amura y OpraHu3MoB 1

62 NMmyHHas cuctema ueaoBeKa 1

63 PazgpaxkuMocTh 1 perynsius y Opranu3MoB 1

64 I'ymopanbHas perymsius 1 SHIOKpUHHAs |
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 @DopMBI pa3MHOKEHHUS OPraHU3MOB 1

66 [TonoBoe pa3MHO)KEHHE 1




67

Meiios

68

I'amerorenes. OO0pa3zoBaHue U pa3BUTHE
HOJIOBBIX KJIeToK. JlJabopatopHast pabota
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

71

Poct u pazButue xxuBoTHBIX. JlabopaTopHas
pabota «BpIsiBIIeHHE PU3HAKOB CXOJICTBA
3ap0)15m1e1?1 IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHUE U pa3BUTHE PaCTEHUM.
JlabopaTtopHnas pabora «CTpoeHue OpraHoB
Pa3MHOKEHHSI BBICIIUX PACTCHHUI

0.5

73

WcTopus cTaHOBIEHUS U pa3BUTUSA
TeHETUKH KaK HayKH

74

OCHOBHBIE TIOHSITHSI U CHMBOJIBI T€HETHUKH.
JlaGopaTtopHnas pabdota «Jlpo3odruiia kak
00BEKT FeHETUICCKUX UCCIICAOBAHUI

0.5

75

3aKOHOMepHO CTHU HACJICAOBAHUA ITPHU3HAKOB.

MonorubpuaHoe cKpeluBaHue.
[IpakTuueckas pabora "Usydenue
Pe3yNIbTaTOB MOHOTHUOPHIHOTO
CKpeLIMBaHus y Apo30Quis"

0.5

76

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCUIMBAaHUA

77

Ananusupyroniee ckpeniuBanue. Henonnoe




AOMHUHHPOBAHUC

Jurubpunnoe ckpeuuBanue. [lpakruaeckas
pabota «M3ydeHue pe3yabTaToB

78 1 0.5
JUTHOPHUTHOTO CKPEITUBAHUS Y
IPpO30(QHITBD»
79 [utonornyeckre OCHOBBI TUTHOPUTHOTO |
CKpEITUBaHUS
80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 1
81 XpOMOCOMHAasi TEOPUSI HACIEICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHoTHM Kak 1en0CTHAs cucTema 1
24 I'eneTn4eckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA
25 MN3MeHYnBOCTh MpU3HAKOB. Bribl |
W3MEHUYUBOCTH
86 MoaundukanroHHass K3MEHUYNBOCTh 1
Bapuanmonsslii psa v BapuauoHHas
kpuBas. JlaboparopHas padoTa
g7 «MccnenoBanune 3aKOHOMEPHOCTEH 1 0.5
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. )
[TocTpoeHue BapuaimoHHOTO psa U
BapyallMOHHOW KPUBOM»
28 I'enoTunuveckasi U3MEHYUBOCTb. |
KomMOunaTiBHas HI3MEHYUBOCTh
MyranroHHasi U3BMEHUYUBOCTbD.
29 IIpakTuyeckas padora «MyTtanuu y 1 0.5

Npo30(uIIb! (Ha TOTOBBIX
MUKpOITpenaparax)»




3aKOHOMEPHOCTH MYTal[MOHHOIO IIPOLIECCa.

90
DONUTeHETHKA U STTUTEHOMUKA
o1 I'eneruka yenoseka. [IpakTudeckas padbora 0.5
«CocraBieHUe B aHATIN3 POIOCIOBHOI) '
92 Meto1bl METUIIMHCKOM T€HETUKH
3HaueHNe MEIUIIMHCKON TCHETHKH B
93 MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX
3a00JI€BaHMI YeI0BeKa
OCHOBHBIC TIOHSATHS CEJICKIIHH.
94 JlabopaTtopHnas paborta «3y4yenne copToB 0.5
KYJIBTYPHBIX PACTCHUN W TIOPOJT JJOMAITHIX
YKUBOTHBIX)»
MeTomp! ceneKIMOHHON PabOTHI.
95 JlaboparopHas pabota «3yuenue meTo10B 0.5
CEJIEKIIMU PACTECHHIN
JlocTrKEeHUs CeNEKIIMU PACTEHUI 1
96 #KUBOTHBIX. [IpakTiueckas pabora
«IIpuBHUBKa pacTeHU»
97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BAaHUE
TEHEeTUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTpacib
98 npousBojicTBa. [IpakTuueckas padota 0.5
«3yueHne 0ObeKTOB OMOTEXHOJIOTHUIY
99 OcHoBHbBIE HaMpPaBICHUS CHHTETUYECKOU
Ouonorun
100 XpOMOCOMHAsl U TEHHAs1 HHXEHEPUs
101 MenunuHckre OMOTEXHOJIOTUU
102 PezepBHblit ypok. [loBTOpeHue, 060061eHMe,




CUCTEMAaTU3alus 3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Nen/n Tema ypoka I[IpakTHyeckue i ppossIe
Bcero o0pa3oBarte/ibHbIE
padoThI pecypebi
1 OposononHas Teopus Y. Jlapsuna 1
) JIBr>KyIye CHIIbl ABOJIFOIMA BUIOB 110 Y. |
JapBuny
3 Bbopr0a 3a cymecTBoBaHne, €CTECTBEHHBIIN :
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJIIOIIAN
5 Dransl 3BOIOIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Monmynsiuss — sneMeHTapHas eAMHULIA |
SBOJTIOIIH
3aKOH TeHeTHYeCKOoro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. Jlaboparopnas | 0.5
pabora «BblsiBeHUE U3MEHYUBOCTH Y )
oco0eil 0JHOTO BUa»
8 DnemMeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOIINUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnocob6IeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpo3BotonuK. JlaboparopHas
pabora «M3ydeHne apoMopQo30B u
MIMO0AJANTALMI Y PACTEHUI U )KMBOTHBIX)

0.5

14

[Ipumepsl npucnocobaeHU y OpraHn3MoB:
Mopdosiorndeckue, GU3noJIOruIecKue,
OMOXMMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobneHus
OpPraHu3MoOB U UX OTHOCHUTCIIbHAA
11e7IECO00Pa3HOCTHY

0.5

15

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

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kak pe3yiabTar
MUKPOIBOJOIUH

18

CBi3b MHKPOISBOJIIOLOWHU U SIIUACMHUOJIOT A

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3yUEHUS IBOJIOLUH

20

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

21

9M6pI/IOJ'IOFI/I‘-ICCKI/Ie M CPAaBHUTCIIbHO-
MOp(bOJ'IOFI/I‘-ICCKI/Ie MCTObI U3YUCHU
OBOJIIOIITNHA

22

MOHeKy.]'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMATUUECKUE
MCTOJbI U3YUCHUS 5BOJIFOINUN




23 OO01re 3aKOHOMEPHOCTH SBOJTIOIHH

24 AnantuBHas paguanys. HepaBHOMEpHOCTH
TEMIIOB SBOJIIOIMH

)5 HayuHbie runoTe3sl IPOUCXOKICHUS
YKU3HU Ha 3emJie

26 JloHay4HBIE MTPECTABICHHS O 3aPOKICHUN
KU3HH

7 OCHOBHBIE ATAITB HEOPraHUIECKOU
HBOJTIOIIUHT

28 ['unoTesbl 3apoKaACHUS KUZHU
Hcropus 3emMiid 1 METOBI €€ H3YJICHHS.

29 JlabopaTtopHnast padota «M3ydeHue u 0.5
OTIMICAaHNUE UCKOTIAaeMBIX OCTAaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanbHbie 3Tansl opraHuyecKoit
SBOJTIOIIH

31 DBOJIOLHMS PYKAPUOT
OcCHOBHBIE ATaIIbI BOJIIOIUU

0 pacturensHoro mupa. [Ipaktudeckas 0.5
pabota «M3yyeHue ocoOeHHOCTEH '
CTPOEHUS PaCTECHUI Pa3HBIX OTIIECIOBY»

13 OcHOBHBIE ATaIbI BOJIOIUHU )KUBOTHOTO
MuUpa
DBodrolus )KUBOTHBIX. [IpakTnyeckas

34 pabora «M3yyeHune ocobeHHOCTEN 0.5
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMIie 10 paM U

nepuogam




MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPU3HUCHI MPOIILIOTO
37 CoBpeMeHHBbIN 3KOJOTUYECKUI KPU3HC, €ro
0COOEHHOCTHU
18 CoBpemMeHHasi CUCTEMa OPraHUuYECKOTO
MPOIILIIOTO
39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB
40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe
41 Pa3BuTHe npenacraBieHui o
MPOUCXOKICHUHN YEIIOBEKA
Mecto 4enoBeka B CUCTEME OPraHUIECKOTO
4 mupa. JlaboparopHas pabota «3yuenue 0.5
0COOEHHOCTEH CTPOSHHUS CKelleTa YeIOBEKa, '
CBSI3aHHBIX C MPSIMOXOKICHUEM)
43 JIBMOKyl€e CHIIbl aHTPOIIOTEHE3a
m CooTHoIIeHHEe OMOJIOTHYECKUX U
COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIE CTaJIMU AHTPOIIOTEHE3a
46 IlameoreHeTrka u MmajacoreHOMHKA
47 DBOJIIOIMS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTuyeckas padora
48 «M3ydeHne 3KOJIOrMYeCKUX aJanTanui 0.5
YyeJI0BEKay
49 MexaucuuninHapHble METOAb
AQHTPOIOJIOTUU
50 3apoKIEHUE U Pa3BUTHE SKOJOTUU




Merobl 3konorun. JlaboparopHas paboTta

51 «M3yueHne METOJJ0B 3KOJIOTMUECKUX 1 0.5
HCCIIEA0BaHUN»

50 3HaYeHHUE PKOJIOTHUECKUX 3HAHUH IS !
4eJloBeKa

53 Okonorndyeckue (HaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast | 0.5
paborta «BblsiBneHue nprucnocooieHnit '
OpPraHW3MOB K BIIUSIHUIO CBETa
Abuotuueckue dakropsl. Temmneparypa Kak

55 aKoJoruueckuit pakrop. Jlabopartopnast 1 0.5
pabota «BrIsiBneHre nprucnocoobieHuit '
OpPraHU3MOB K BIMSIHUIO TEMIIEPATyphbD»
AoGunoTtndeckue hakTopsl. BiaxxHOCTH Kak

56 sKoJoruueckuit pakrop. Jlaboparopuast | 0.5
paboTa « AHATOMHUYECKHE 0COOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Kuzuennsie GopMbI OpraHU3MOB 1

60 buotndeckue GakTops 1
3HaueHne OMOTUYECKUX B3aUMOIEUCTBHI

61 JUIsl CyIIECTBOBAHMS OPraHU3MOB B Cpeie 1
obuTaHus

2 DKOJOTUYECKHE XapaKTePUCTUKH |
MOMYJISITUI

63 OcCHOBHBIE IOKA3aTeNN MOMYJISALNN: 1




YHUCIIEHHOCTb, IUIOTHOCTb, BO3PACTHAs U
I10JIOBAsi CTPYKTYpa

OcHOBHBIC TTOKa3aTSIU MOMmMyJIsAIumn:

64 POXKIAAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIlUU

65 DKOJIOTHYECKAsl CTPYKTYpa MOMYIISILIUU

66 JluHamMuKa HOMyJSIUU U €€ perynsaius

67 Kpussie pocTa 4uCIeHHOCTH MOMYJISAIINH.
Kpussie BbDKUBaHUS
DxoJsiornueckas Huma Buaa. JlaboparopHas

68 pabota «IIpucnocoOiaeHust ceMsiH pacTeHUN 0.5
K pacceyeHUI0»

69 Bup xak cucrema nonyssiui

70 3aKOHOMEPHOCTH MOBEAEHUS U MUT P
JKMBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKOCHUCTEMA KaK OTKPbITasi CUCTEMA

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHUHU B
JKOCHCTEME

74 OCHOBHBIC TTOKa3aTEIH YKOCHCTEMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOI1ecTB — CyKIIECCUH

77 [IpupoaHBIE 5KOCUCTEMBI. DKOCUCTEMBI
03€p M peK. DKOCUCTEMBI MOpPEN U OKEAHOB

73 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIEH, MyCThIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI




YpboakocucreMmsl. [Ipaktudeckas padora

80 0.5
«M3yueHue u onucanue ypoo3KOCUCTEMBI»
3akoHOMEpPHOCTH (hOpPMHUPOBAHHS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
JKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUSA 3arpsI3HEHUN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISALUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obuenanerapHas 060I049Ka
3emn

84 VYuenue B. U. Bepnaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS
orocdepsl

26 KpyroBopoTsl BemiecTs u
OMOreOXMMHUYECKHUE LIUKITBI

87 3oHaNBbHOCTH OMOcdepbl. OCHOBHBIE OMOMBI
CyIIN

88 YcroitunBocTh OMOChEpsI

89 DKOJIOTHYECKUE KPU3ZHUCHI U UX IPUYUHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

91 AHTpOTIOT€HHOE BO3/ICHCTBUE HA
pacCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa npupo/iblt

93 OcHOBHBIE MPUHIUIIBI YCTOHYUBOTO
Pa3BUTHS YEIOBEUYECTBA U IPUPO,IBI

94 PannonanbsHOE IPpUPOIONIONIB30BAHNE U

COXpPAaHCHUC OMOJIOrHYECKOro




pa3zHooOpa3us 3emiu

O606menne o Teme «MHUKPOIBOIIOIHS U

95 R 1
e€ pe3yabTaThD»

96 C{6061uemz1€ 1o TeMe «Makpo3BOJIOLUS U |
e€ pe3yabTaThD»

97 O6061menue no teme «IIpoucxoxaenue u |
pa3BUTHE )KU3HU Ha 3eMIIe)»

08 O6061menue o treme «IIpoucxoxaeHue |
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o001menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUAX OPraHU3MOB»

100 O6006menue mo Teme «OpraHu3Mbl U cpeia :
oOHUTaHU

101 O6o6meH1Ee 10 TeMe «DKOJIOrUs BUIOB U |
TIOTTYJISIIHIY

102 O606menue mo teme «brocdepa — |
ryio0abHast IKOCUCTEMa))

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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