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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma mo ydeOHOMYy mpeamety «buonorus» (mamnee - OWONOTHS) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussiMm ®I'OC COO mnpodunbHbe y4eOHBIE MPEIMETHI,
u3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SBIAIOTCS crocoOoMm auddepeHImanum
OoOy4eHHs] Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHUM OOIIKUM, CpPEIHUM
po(eCCHOHANILHBIM M BBICIIUM 00pa3oBaHUEM. B TO k€ BpeMs KaXIblid U3 dTHUX
Y4€OHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEUICHUE
o0pa30oBaTeNbHBIX, BOCHHUTATENBHBIX M PA3BUBAIOIIMX 3a/]a4, CBA3AHHBIX C
npodopueHTanueit o0yJamImmxcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOM
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OWOJOTHEd, MEIUIIMHOM, DKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMY mnpenMery «buonorus» ma€t mpeacTaBlieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YpOBHE, onpeenseT 00s13aTebHoe (MHBAPUAHTHOE) IPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHAYET TMOCJIEIOBATEIbHOCTh W3YYEHHs y4eOHOro Marepuaia ¢ Y4yEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C U3y4YeHHEM OWOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh ~HAa  TOCIEAYyIOlee pa3BUTHE  OUOJIOTHYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nporpaMMme Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peanuzanuu  TpeboBanuii PI'OC COO k mIaHUPYyEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEJAMETHBIM pe3yJbTaTaM OO0ydeHUS U B
GbOpMHpPOBaHUHM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npenmer «buonorus» Ha ypoBHE CpemHEro o0Iiero oopa3zoBaHus
3aBepiiaeT OHOJIOTMUECKOEe O00pa3oBaHME B IMKOJE W OPUEHTHUPOBAH Ha
pacHvipeHue U yriyoJieHHe 3HaHUW 0O0ydJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJICKYJISIPHOM M KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHH pPa3BUTHS,
TeHETUKH, CEeJICKIIUU, ONOTEXHOJIOTUH, 3BOJTIOIMOHHOTO YUYEHHS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHMS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyoJieHbl OHMOJIOTMYECKHE 3HaHMsSI O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIB30BaTh KAK OPUEHTHUPHI JUISA IOCIEIYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS )KUBbBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHUs OMOJIOTMYECKOro pa3HooOpa3us IutaHeTsl. Tak, B 10 kjacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOrHH, SMOpPHOJIOTUU U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHaromuu, (usznonorun uenmoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, M€, MPUHIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KaApTUHBI MUPA, 3HAHHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTUS M TOJJIEpXKaHUS HHTEepeca oOydarommxcs K OHONOrMHM Hapsaay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B pPEllICHUE BAXKHEUIINX OMOJOTHUYECKUX U SKOJOTHYECKUX MTPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorusp» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3alMKi >KUBBIX CHCTEM pa3HOTO paHTa © MPUOOPETCHHE YMEHHM
UCIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMUU HHTEpECa K OMpeAeNEHHON oOnactu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00ECTIEYUBACTCS PEIICHUEM CICAYIOIINX 3aa4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAIHNS, BUA, ONOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICOBAHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKUX HayK (MOJEKYISIpHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCcceoBaHUM B JabopaTtopud W B mpupojsie (HaOmroleHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbBHO  HaXOIWTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJOTHEH U CUMBOJIMKOM; YCTAaHABIMBAThH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIMX  JIIOJIeH; OOOCHOBBIBAaTH W COOJIONATh  MEpHI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAyYHBIEC OTKPBITHS B 00JIACTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSl HMHTENIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMpOIlECCe 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBHITUSAMH KM COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTAITbHBIX
UCCJIEI0BAHUM, peleHrs] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOH TPAMOTHOCTH, OOIIEeH KyJIbTypbl TIOBEICHUS B TPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOChEphl), COXpaHEHUU COOCTBEHHOTO 370POBbSI U 370POBBS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTHUU Ha YIITyOJICHHOM
YPOBHE CpeaHero o0miero oopasosanus, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CcHenudUKU €ro CoJep KaHHus U HalpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBEJICHHUE JTA0OpPATOPHBIX M TpakTUdyeckux padot. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KITACC

CopeprkaHue MporpamMMel, BBIJIEJIEHHOE KYpCU80M, HE BXOJIUT B MPOBEPKY IOCYAAPCTBEHHOW MTOrOBOW aTTeCTalld
(THUA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHass OMoOJOrusl — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3Butus Ouojoruu. buonormueckue Hayku M
u3ydaemble UMH poosieMbl. DyHaaMeHTanbHbIE, TPUKIAAHbIE U TOMCKOBBIE HAYYHBIE UCCIEI0OBAaHUS B OMOJIOTUH.

3HadyeHne OUOJI0ruu B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHbI Mupa. [Ipodeccun, cBs3aHHbie
c Owuonorueil. 3HayeHHe OMONOTMH B MPAKTUUYECKOW JEATEIBHOCTH YEJOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapBun, Y. I'apseii, I'. Mennens, B. W.
Bepuanckuii, U. I1. [1aBnos, 1. . Meunuxos, H. 1. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabmunp! u cxeMbl: «CBsi3b OMOJIOTUH C APYTUMU HayKaMuy, «Cuctema OMOJIOTUYECKUX HAYK».

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTeMbl Kak npeameT u3ydeHusi Ononoruu. CBONCTBA KUBBIX CHUCTEM: €IMHCTBO XMMHYECKOTO COCTaBa,
JUCKPETHOCTb UM  LEJIOCTHOCTb, CIIOKHOCTh M YINOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHW3aLus,
CaMOBOCIIPOU3BEICHUE, Pa3IPaKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alnM KUBBIX CUCTEM: MOJEKYJISPHBIM, KJIETOYHbIM, TKAHEBBI, OPraHU3MEHHBIN, MOMYJIALUOHHO-
BUJIOBOM, HKOCHUCTEMHBIN (OuoreorneHoTHuueckuii), Ouochepusiil. Ilpoiuecchl, npoucxoasmivie B >KUBBIX CHUCTEMaXx.
OcHoBHBIE mpu3HaKU *kuBoro. JKusHp kak (opma cymectBoBaHus matepuu. Hayku, u3ydaroliue >KUBbIE€ CHUCTEMbI Ha
Pa3HBIX YPOBHAX OpraHU3aLMN.

N3yuenne xuBbIX cucteM. Mertoasl Ouonorudyeckoil Hayku. HaOmronenwe, wu3MepeHHe, HSKCIEPUMEHT,
cucremaTtusanus, mertaaHanus. [loHATHE O 3aBHCUMON M HE3aBUCHUMOW mnepeMeHHo#. [lmaHupoBaHue 3KCIIEpUMEHTA.



[TocranoBka u npoBepka runote3. Hynesas runotesa. [lonstue BeIOOpKU U €€ 10CTOBEpHOCTH. Pazdpoc B Onomornyeckux
JnaHHbIX. OLIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3YNbTATOB. [[pUUMHBI UCKA)KEHUS pe3yJbTaTOB 3KcnepuMmenTa. [lonstue
CTaTUCTHYECKOTO TECTA.

JdeMoHCcTpau

Tabmunpl 1 cxembl: «OCHOBHBIE NPU3HAKU KU3HW», «buonornyeckue cucremsl», «CBONCTBA KMBOM MaTepumn»,
«YpOBHU OpraHM3alUu >KUBOW MNpUpOnb», «CTpOEHHE >KMBOTHOM KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI OpPraHoB
YEJI0BEUECKOro opranusmMay, «buoreonenos», «buocdepa», «MeToapl U3yUEHUS KUBOU TPUPOIBDY.

OobopyznoBanue: 1abopatopHoe 000PYI0BaHKE JUIsl IPOBEIECHUS HAOIIOCHUM, N3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/icnosp30BaHUE pa3IMYHBIX METOAOB IIPU U3YUYEHUH KUBBIX CHCTEM).

Tema 3. buoJsiorust KJIeTKH

Knerka — cTpyKTypHO-QYHKIMOHAJIbHAS €IWHULA *)UBOro. Mcropus oOTkpeiTHs KieTkd. Paborsr P. I'yka, A.
Jleenryka. Knerounas teopus (T. [lIBann, M. Illneitnen, P. BupxoB). OCHOBHbIE TTOJIOKEHUSI COBPEMEHHON KJIETOYHOM
TEOPUHU.

MeToabpl MOJIEKYJIIPHOW M KJIETOYHOW OMOJIOTMU: MHUKPOCKOMUS, XpomaTorpadus, 3nekTpodopes3, MEeTo MEUEHbIX
aToMoB, nu(depeHurnanbHoe HEeHTpU(PyrupoBaHue, KyJIbTUBHUPOBAHUE KIIETOK. M3yuenue QuKCUpPOBAHHBIX KIEmOoK.
DnekTpoHHasi MUKpocKkonusl. Koxngoxanvruas Muxpockonus. Bumanvroe (npuscusnennoe) usydenue Kiemox.

JleMoHCTpauumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubr u cxeMbl: «CBETOBOM MHUKPOCKOM», «IJEKTPOHHBIA MHUKpPOCKOMm», «McTtopusi pa3BUTHS METO/IOB
MHUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENApaThl pACTUTEIbHBIX, )KUBOTHBIX M OaKTEpUATIbHBIX KJIETOK.

IpakTuyeckas padora «l3yyeHme MeTONOB KIETOYHOW Owmosornu (xpomarorpadus, daexTpodopes,
muddepennmansaoe neHTpudyruposanue, [11IP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKUM COCTAaB KJIETKU. Makpo-, MUKpPO- U YJBTPAMUKPOAIEMEHTH. Boxa u €€ poisib Kak pacTBOPUTEI,
peareHTa, yyacTue B CTPYKTYpUPOBAHUU KJIETKHU, TEIUIOPETyJsiui. MuHepaabHble BellleCTBa KIETKU, UX OMOJOTHYECKast
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.



Oprannyeckue BellecTBa KIeTku. buonornyeckre noiuMepsl. benku. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTPyKTypbl
OenkoBoW MoJekybl. [lepBruHas cTpykTypa Oenka, menTuaHas cBsi3b. BropuuHas, TpeTHuHas, YeTBEPTUUHAS CTPYKTYPBI.
Henarypanus. CorictBa 6enkoB. Knaccuduxarus 6enkoB. buonornueckue Gpynkunn 6enkoB. /Ipuonui.

VYrneBonbl. MoHOCaxapu/ipl, IUCaxapuibl, OJUrocaxapuibl U noivcaxapuabl. OOIUNA MIaH CTPOCHUS U (PUBUKO-
XUMHUYECKHE CBOMCTBA yrieBoA0B. buomornueckue QyHKIUU yriIeBOAOB.

Jlumunel. T'wapodunbHo-TuapodoOHBIe cBocTBa. Knaccudukanus maununoB. Tpurmunepuasi, (ochonunumisl,
BOCKH, cTepoubl. buonormyeckue QyHkuuu nunuaoB. OOmme cBOWCTBa OMOJOTMYECKUX MEMOpaH — TEKy4YecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

HyxnennoBeie kucinotel. JHK wu PHK. Crpoenne HykinenHoBbix kucioT. Hykneoruasl. IIpunimn
koMiieMeHnTapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — aBoitHas criupaiib. MecToHaX0XKIEHUE U OHMOJIOTHYECKHE
¢ynkunu JJTHK. Buast PHK. ®ynkuun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Mosekyine AT®. buonormdeckue ¢ynkinuu ATO.
BoccranoBneHHble MEPEHOCUYNKU, UX (QPYHKIUU B KieTke. /[pyeue Hykneozuompughocpamor (HTD). CexBeHUpOBaHUE
JHK. Memoouwl cenomuru, mpanckpunmomuxu, npomeomuKu.

CrpykrypHas OuoJyiorusi: OHMOXUMHYECKHE U Ouoduznueckue HCCIe0BaHUsI CcOCTaBa M MPOCTPAHCTBEHHOM
CTPYKTYpBI OMoMolieKy. Moodenupoganue cmpykmypol u OyHKYuti OUOMONEKYL U UX KOMHIeKcos. KomnvlomepHulti ouzatin
U Op2aHU4eCcKUuli cunmes OUOMONEKYl U UX HeNPUPOOHbLIX AHATLO208.

JlemoHcTpanuu

[Toptpetst: JI. Ilonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, @. Canrep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHne XUMUYECKHUX BJIEMEHTOB B HEXUBOM mpupojne», «PacmpeaerneHne XUMHUYECKUX
AJIEMEHTOB B )KUBOU IIPUPOJIED.

Tabmuibl u cxemsl: «[lepuonnueckast TabMia XUMHUIECKUX 2JIEMEHTOBY», «CTPOCHHE MOJISKYJIbI BOIB», «BerecTra
B COCTaBe Opranm3MoB», «CTpoeHHe MOJeKynbl Oenkay, «CTPYKTypbl OEIKOBOM MOJEKYINb», «CTpOCHHE MOJEKYII
yI1eBo10B», «CTpoeHue MOJIeKyJ TUnua0By», « HykinenHoBbie KUCIOTh, «CTpoeHune MosieKyibl ATDy.

OO6opynoBaHue: XUMUYECKasl TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHUE OCIKOB C TTIOMOIIBI0 KAYECTBEHHBIX PEAKIUI.

JlaGopaTopHnasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIOT, BBIICIICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.



Tema S. CTpoeHue u pyHKINH KJIETKH

Tunsl KJIETOK: dyKaprHoTHUecKas U pokapuotuyeckas. CTpyKTypHO-(yHKIIMOHATEHBIE 00pa30BaHUs KIETKH.

Crpoenne mnpokapuoThdeckod kieTku. Kierounas creHka Oaktepuid M apxeil. OCOOEHHOCTHM CTPOEHUS
reTepoTpoHOM 1 aBTOTPO(HOM MPOKAPUOTHUECKUX KIETOK. MecTO U poJib IPOKApUOT B OMOLIEHO3aX.

CrpoeHne u (PyHKIMOHMPOBAHUE OHYKapUOTHUECKOM KieTku. Ilma3marnyeckas MeMOpaHa (IiazManeMma).
CrpykTypa mia3MaTudeckod MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHIeCKyI0 MEMOpaHy: acCUBHBIN (Muddy3us,
obOneruéHHas 1uQ¢y3ns), aKTUBHBIN (IIEPBUYHBINA U BTOPUYHBINA aKTUBHBIN TpaHcnopT). [lomynponuniaeMocTs MeMOpaHshl.
Pabora HaTpuii-kaaueBoro Hacoca. DHJOLMTO3: MUHOLMTO3, paronuTo3. Dk3o1uTo3. Knertounas crenka. CTpykTypa H
(YHKIMH KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

[Mutomna3zma. Lurozons. LHurockener. [IBuxenue nuromiasmel. Opranouas! kieTku. O1HOMEMOpaHHbIE OPTaHOU/IbI
KJeTku: sHaomnasmarndeckas cerb (JIIC), anmapar ['onbIku, JU30COMBI, MX CTpOeHUE U (PyHKUMU. B3anumocBs3b
OJTHOMEMOpPAHHBIX OpraHoOUJ0B KjieTkU. CTpoeHUEe TpaHyIsIpHOTO peTuxkyiyma. Mexanuzm nanpasnenus denxos 6 IIIC.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [nankuil (arpaHyJisipHBIA) SHIOMIA3MaTUYECKHI
pertukynyMm. CekperopHas ¢yHkius annapara ['ombmxu. Moouguxayus 6enxos 6 annapame [ onvoxcu. Copmuposka
benxoe 6 annapame I onvoorcu. TpaHCTIOPT BELIECTB B KiIeTKe. Bakyonu pacTuTenbHbIX KieTok. Kinetounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPTraHOWABI KJIETKU: MUTOXOHAPHH, TIACTUABL. [Ipoucxodcoenue MumoxoHOpuii u niacmuo.
Cumbuocenez (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenne W (yHKIMUM MHUTOXOHApUN u Tuiactui. I[lepBuunbie,
BTOPUYHBIE U CJIOXKHBIE MIACTHIbI (POTOCUHTEZUPYIOUINX 3YKAPHOT. XJIOPOILIACTHI, XPOMOILIACTHI, JIEHKOIJIACTHI BBICIIUX
pacTEHUN.

HememOpanubie opraHounbl kieTku CTpoeHHME W (PYHKIMHM HEMEMOpPAaHHBIX OpPraHOMJIOB KJIETKU. PHOOCOMBI.
IIpomescymounvie punamenmoi. MukpoduaaMeHThl. AkmuHosble Mukpoguiamernmsi. MblllleUHbIe KIETKU. AKMUHOBbIE
KOMNOHEeHmbl Hemblueunblx Kiemok. Mukpotpyoouku. Kinetounsiii nentp. CTpoeHHe U IBUKEHHUE )KTYTUKOB H PECHUYEK.
Mukpotpy6ouku nuromnasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u MUKpompyOoUKamu.
MomopHnuvle benku.

Anpo. O6onouka siapa, XpOMaTHH, KApUOIUIa3Ma, SIAPBIIIKHA, UX CTpOeHUE U QYHKIMU. SaepHblil OeTKOBBIA MaTPHUKC.
[IpocTpaHCTBEHHOE pACIOJOKEHUE XPOMOCOM B HHTEp(ha3sHOM supe. JIdyxpomamuu u 2emepoxpomamut. benku
XpOMaTHHA — TUCTOHBL. /Junamuxa sadepHoii 060104Kku 8 Mmumo3se. AoepHulii mpancnopm.



Kinerounsle BknroueHus1. CpaBHUTENbHASA XapaKTEPUCTUKA KIETOK 3YKApUOT (paCTUTEIbHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmunpl u  cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKu», «CTpoeHHE JKUBOTHOW KIEeTKW», «CTpoeHue
pacTUTENBHON KIETKN», «CTpOCHHE MUTOXOHIPUNY, «A1p0o», « CTpoeHne NPOKapHUOTUYECKON KIIETKI.

OOopynnoBaHHE: CBETOBOM MHUKPOCKOII, MUKPONPENAPAThl PACTUTENbHBIX, >KMBOTHBIX KIIETOK, MHUKpPOIpENapaThbl
OaKTEepHAJIbHBIX KJIETOK.

JlabopaTtopHast pabora «/3ydeHue CTpOEHUS KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KJIECTOUHON MEMOpPAHbD.

JlabopaTtopHas padora «lccienoBanue 1mua3Moan3a U JEIIasMoJIn3a B pACTUTEIBHBIX KIIETKax».

IpakTnueckas padora «/3yueHne IBHKEHUSA IUTOILIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AccuMmWsiiMsT M AUCCUMMIISIUSL — JBE€ CTOPOHBI MeTab0oiau3Ma. Tumbel oOMEHa BEIIeCTB: aBTOTPO(HBIA U
rerepoTpoHbIi. YdacTue KHUCIOpoAa B OOMEHHBIX Mpolleccax. DHEpreTuyeckoe oOecredyeHue KIETKH: MpeBpalieHUe
AT® B 00MeHHBIX Mpoleccax. PepMEHTATUBHBIN XapakTep peakuuil KIeTOYHOro MeTadonn3mMa. @epMeHThI, UX CTPOCHHUE,
cBoicTBa M MexaHu3M aeiictBus. Kodepmentel. OTianuus (pepMEHTOB OT HEOPraHWYECKHX KaTaau3aTopoB. benku-
aKTUBATOPBI U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLIUNA OT pPa3IUYHbIX (DAKTOPOB.

[lepBUUHBIN CUHTE3 OpraHUYECKUX BEUIECTB B KileTKe. DOTOCUHTE3. AHOKCUCEHHbIN U OKCULEHHbIU (omocunmes y
oaxkmeputi. Ceemocoouparowue nuemenmvl U HUSMEHMbl PeaKyuoHHo20 yeHmpa. Poib XJIOpOIUIaCTOB B IIpOLECcCe
doTtocunte3a. CBeroBass U TemMHoBass (asbl. Pomoosixanue, Cs., Cs. u CAM-munvr gpomocunmesa. IIponyKTUBHOCTD
dboTocunTe3a. BiusHue paznuyHbIX (PaKTOpoB HA CKOPOCTh (HOTOCHHTE3a. 3HaUeHUE ()OTOCUHTE3A.

XemocuHTe3. Pa3HooOpasme OpraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIOMIHE OaKTepuu, >KeIe300aKTepuH,
cepobaKTepru, BOJOPOIHBIC OaKTeprun. 3HAUYESHUE XEMOCHHTE3A.

AHaspoOHbIe opraHu3mbl. Bumsl Opoxenus. [IpoaykTsl OpoKeHHS W MX UCTIOJIB30BAaHUE YEIOBEKOM. AHAa’pPOOHBIC
MHUKpPOOPraHU3Mbl KaK OOBEKThl OMOTEXHOJIOTUU U BO3OYAUTENN OOJIE3HEH.

AspoOHbIE OpraHu3Mbl. JTanbl 3HepreTudyeckoro oomena. IloaroroBurenbHelil dTan. I'mukonu3 — 0€CKUCIOPOIHOE
pacIIeIIEHUE TIIFOKO3bI.



buonornyeckoe OKHCIEHWE, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPHI B Tmpoleccax OHOJOTHYECKOro
okucnenus. Huknnuyeckue peakun. OxucnurenbHoe GpochopuianpoBaHue. IHepeus MemMopanHo2o spaouenma npomoHos.
Cunmes ATD: paboma npomownnou AT®-cunmaszvl. llpemmymiecTBa a’poOHOTO MyTH OOMEHAa BEIIECTB TIEPen
aHa’pOOHBIM. DP(HEKTUBHOCTH YPHEPIETUIECKOTO OOMEHA.

JdeMoHCcTpaIMuA

[Toptpers: JIxk. Ilpuctim, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A. Ourenerapar, II. Mutuemn, I'. A.
3aBap3uH.

Tabmuubr 1 cxembl: «DorocuHTe3», «IHEpreTudyeckui odbmen», «buocuHTe3 Oenka», «CTpoeHue GdepMeHTay,
«XEMOCHUHTE3.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHUE [JIsi MPUTOTOBJICHUS IOCTOSIHHBIX W BPEMEHHBIX
MUKPOIIPETIapaToB.

JlabopaTopnasi padora «l3yueHue KaTaIUTUYECKOM aKTUBHOCTH (EpPMEHTOB (HAa MpUMEpe aMuiasbl WU
KaTanasbl)».

JlabopaTtopnasi pabora «/3yueHue (QpepMEHTATUBHOTO PACIICIIJICHUS TMEPOKCHIA BOAOPOJa B PACTUTEIBHBIX U
YKUBOTHBIX KJIETKaX.

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB POTOCUHTE3A U XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsencrBeHHass uHGOpMaLMs U peaju3anus eé B KiIeTKe

Peakunn MatpuyHoro cuHtes3a. [IpUHIMI KOMIIJIEMEHTApPHOCTH B pPEaKLUMSAX MATPUYHOIO CUHTE3a. Peanmzanus
HacJeACTBeHHOM nHpopmManuu. ['eHeTnueckuit Ko, ero cporicta. Tpanckpumnius — matpuunblil cunte3 PHK. [Tpunnurme:
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJUIENbHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6
sykapuomuyeckot kiemke. Hexooupyrowue PHK.

Tpancnsimst u e€ srtambl. Yuactue TtpaHcnopTtHeix PHK B OuocunTeze Oenka. YcmoBus OuocuHTe3a Oenka.
KomupoBanne amuHOKHCIOT. Posib pubocom B OnocuHTe3e Oerka.

Cogpemennvie npedcmagnenusi o cmpoenuu 2eqog. OpraHuzalys reHoMa y MNpPOKApUOT U dyKapuoT. Perynsuus
aKTUBHOCTHU I'€HOB Y MpokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano). MonexynapHvle mexaHuzmbl SKCNpeccuu 2eH08



vy aykapuom. Ponv xpomamuna 6 pe2yrayuu pabomwl 2enos. Perynsuus oOMEHHBIX NMpOLEccOoB B KieTke. KieTouHslii
roMeOoCTas.

Bupycbl — HeklieTouHble (OPMBI KU3HH U OOMUTaTHble Napa3uTbl. CTPOEHHE MPOCTHIX U CIOXKHBIX BHPYCOB,
perpoBupycoB, OaktepuodaroB. Kuszneumwii yuxn JHK-cooepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogazos. Obpamuas mpaHCKpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a0oneBanus uenoBeka, >XKMBOTHBIX, pactenuid. CIIUJ], COVID-19, couumanbHble W MEIUIIUHCKUE
pOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypnoix duonocunweckux oamnmwix.
Hanomexnonozuu 6 buonocuu u meouyune. llpoepammupyemvie pynxyuu o6erxkos. Cnocobvi 00cmasku 1eKapcma.

JlemoHcTpanuu

[Toptpetsr: H. K. Konbnos, /. . IBaHOBCKUI.

Tabnuub! U cxembl: «buocunTes Oenkay, «I'eHernueckuil kony», «Bupyce», «bakrepuodarny.

IIpakTnyeckas padora «Co3aHne MOJEIN BUpyCay.

Tema 8. ) Ku3HeHHBbIH ITUKJI KJIETKH

Knerounsrii uuki, ero nepuoabl u perymnsauus. Muatepdaza u muto3. OcoOOEHHOCTH MPOIECCOB, MPOTEKAIOIIUX B
untepdaze. IloaroroBka kieTku K jAeneHuro. [IpecuHTeTyeckuil  (MOCTMUTOTUYECKHM), CHHTETUYECKUUA H
MOCTCUHTETUUECKUN (MTPEMUTOTUYECKUI ) EPUOIbI HHTEP(DA3BI.

Marpuuneii  cunre3 JHK -  pemmkamusa. [lpunnuner perumkamuu  JHK:  xoMmiemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUMNapauieabHoCcTh. Mexanusm permnkauuu JJTHK. XpoMmocomel. CTpoeHrne XpoMOCOM.
TenoMepsl U TenoMepasza. XpOMOCOMHBIA HA0Op KJIETKU — KapUOTHUIL. JIMTUIOMIHBIA M TarIonAHBIA HA0OPHl XPOMOCOM.
['oMmosornunbie XpOMOCOMBI. 110J10BBIE XPOMOCOMBI.

Jlenenne knetkn — MuTO3. CTaauM MHTO3a W IPOUCXOMSIIME B HUX Npouecchl. Tumbl muto3a. Kapuokunes u
IUTOKMHE3. brosornueckoe 3HaueHNe MUTO3A.

Perymsiius MUTOTHYECKOTO LMKIIA KiIeTkH. [Iporpammupyemast kiierounas rudesb — aromnTos.

Knerounoe siapo, XpoMocoMmsbl, (yHKIIMOHAJbHAs TeHOMUKA. Mexanuszmvl npoaughepayuu, ougpepenyuposxu,

cmaperus u eubenu kiemox. «L{ugposas knemxay — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.
JleMoHCTpanun



Tabmuie! u cxembl: «KU3HEHHBIA UKIT KIETKUY, «Mutosy», «Ctpoenue xpomocom», «Permukarms JJHK.

OO0opyioBaHKE: CBETOBOWM MHUKPOCKOII, MUKpONpenapathl: «MHUTO3 B KJIIETKaX KOPELIKa JyKay.

JlabopaTtopHnas paGora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHasi pabora «HabmoneHre MuTo3a B KJI€TKaX KOHYMKA KOPeIlKa Jiyka (Ha TOTOBBIX MUKPOITpEnapaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonorunyeckoe pazHoodpazue opranu3mMoB. OJHOKIETOUHBIE, KOJJOHUAIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOECHMSI W KU3HEAESITEIIbHOCTU OJHOKJIETOYHBIX OpPraHu3MoB. bakTepuu, apxeu, OJHOKIJIETOYHBIE
rpuObl, OJTHOKJIETOUHBIE BOJOPOCIH, IpyrHe NpoTUCThl. KOJOHMaNbHbIE OPTaHU3MBI.

B3auMocCBsA3p 4acTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHM, OpraHbl M CHCTEMBI OpraHoB. OpraHu3M Kak €IUHOE
uenoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, ITOKPOBHAs, MPOBOJAIIASL, OCHOBHas,
MexaHnndeckas. OcCOOEHHOCTH CTPOEHUs, (PYHKIMM U PaCIOJIOKEHHS TKAHEW B OpraHax pacTeHUM.

TKaHU JXKMBOTHBIX U 4Y€JIOBEKA. THIIBI KUBOTHBIX TKAHEW: DIMTEIIMANIbHASA, COCIMHUTENIbHAS, MBIIICYHAs, HEPBHA.
OcobeHHocTu cTpoeHUsl, PyHKUMN U paclOIOKEHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Opransl. BereratnBHbple M TeHEpaTUBHBIE OpraHbl pacTeHUi. OpraHbl U CUCTEMBI OPTaHOB >KMBOTHBIX M YEJIOBEKA.
@yHKIMHU OPTraHOB U CUCTEM OPraHOB.

Omnopa tena oprann3MoB. Kapkac pactenuii. CKeneTbl OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbIi 1
BHYTpEHHHUI ckeneT. CTpOeHHEe U TUIIbI COETUHEHHS KOCTEM.

JIBukeHne opraHu3MoB. /[BrkeHNe OJHOKIETOUHBIX OPraHU3MOB: aMEOOUTHOE, KTYTUKOBOE, pECHUUHOE. JIBUKEHHE
MHOTOKJIETOYHBIX PACTEHUI: TPOMHU3MBI M HACTHM. J[BMKEHHE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MbIILICYHAS
cuctema. Pediiexc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Intanue opranu3mos. lloryomeHne BOIBI, YITIEKMCIIOIO ra3a M MUHEpAJIbHBIX BEUIECTB pacTeHMsMU. llurtanue
KUBOTHBIX. BHYTpPUIOJOCTHOE W BHYTPHUKJIETOYHOE MNHIIEeBapeHHue. [luTaHrne IMO3BOHOYHBIX JKMBOTHBIX. OTIEmbI
NUILIEBAPUTENBHOrO TpakTa. [InmeBapurensHble xenes3bl. [IunesaprurenbHas cucTeMa 4eaoBeka.

Jlpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue kuBOTHBIX. {u(dy3us ra3oB uyepe3 MOBEPXHOCTh KIETKH.
Koxnoe apixanue. JlpixaTenbHas moBepxHOCTh. JKabepHoe U NEroyHoe abixaHue. JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U



YEJIOBEKa. DBOJIIOLMOHHOE YCIOXKHEHUE CTPOEHHUS JETKMX MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTeabHasi CUCTEMA YEJIOBEKA.
MexaHn3M BEHTUIISIUY JIETKUX Y ITHI] U MJIEKOTUTAIOMUX. Perymsmus npixanus. J{prxarenbHble 00BEMBI.

TpaHcropT BEHIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHHMU. TpaHCIOPT BEUIECTB y IKUBOTHBIX.
KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHas cucTeMa I03BOHOYHBIX JKUBOTHBIX U 4esioBeKa. Cepale, KpOBEHOCHBIE
cocyabl U KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOLNOHHbBIE YCI0KHEHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBI TTIO3BOHOYHBIX
KUBOTHBIX. PaboTa cep/iia u e€ peryisiusi.

Beinenenne y opranusmoB. Beinenenue y pacrenuil. Beigenenue y suBoTHbIX. COKpaTuTenbHble BaKyour. OpraHbl
BbieneHus. DunpTpanus, cekpeuuss U 0OpaTHOE BCACHIBAHME KaK MEXaHHU3Mbl pabOThl OpraHOB BhlAeNeHUS. CBA3b
IIOJIOCTH TeJIa C KPOBEHOCHOW U BBIICIUTEIBHON cCUCTEeMaMu. BoliesieHne y 03BOHOYHBIX )KMUBOTHBIX U yesloBeKa. [Touku.
Crpoenue u pyHKuHOHUpOBaHUE HePpoHa. OOpa3oBaHUE MOUH y YEIIOBEKA.

3amura y OpraHu3MOB. 3aIUTa Y OJJTHOKJIETOYHBIX OpraHu3MoB. Cropbl OAKTEPHUM M LUCTHI NPOCTEHIINX. 3alUTa Y
MHOT'OKJIETOYHBIX pacTeHnd. Kytukyna. Cpeacrsa macCUBHONW M XUMHYECKOM 3a1nThl. OUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KMUBOTHBIX. [TOKpOBBI M MX MPOU3BOJHBIE. 3alllUTa OpraHu3Ma ot Oose3Hei. IMmmyHHas
cucteMa uyesnoBeka. KieToyHbli M TyYMOpaJbHBIH HMMMYHUTET. Bpoxa¢HHBI W TPHOOPETEHHBIA CreUPUISCKUN
uMMyHuUTeT. Teopus kioHanbHO-cenekTuBHOro nMmyHutera (I1. Dpnux, @. M. bepner, C. Tonerasa). BocnanurensHbie
OTBETHI OPraHu3MoOB. PoJib BpOXKIEHHOIO UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHU.

PaszgpaxxuMoCTp ¥ peryisinMs y OpraHu3moB. Pa3znpaXXuMocTb y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHUCHI.
PaznpaxxumocTh 1 perynsuus y pacteHui. POCTOBBIE BelleCTBA U UX 3HAUYECHUE.

HepBHast cucrema u pediekTopHas peryisiuus y >KMBOTHbIX. HepBHas cuctema u e€ OTAeNbl. DBOJIIOLMUOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OT/EbI TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Peduiekc u
peduexropHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymoOpanpHas perysanus U 3HAOKPUHHASA CHCTEMA KUBOTHBIX M yernoBeka. sKese3bl SJHIOKPUHHOM CHCTEMBI M HX
ropMoHsl. JlefictBue ropMoHOB. B3anMOCBsI3b HEPBHOM M SHIIOKPUHHOM cucTeM. [ unoranamo-runodusapHasi cuctema.

JleMmoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabnuubl 1 cxeMbl: «OJHOKIETOYHBIE BOJOPOCIN», « MHOrOKIETOUHBIE BoJlopociany, «bakrepuny, «IIpocreiimmey,
«OpraHbl IBETKOBBIX pacTeHUi», «CUCTEMBI OPraHOB MO3BOHOYHBIX JKHUBOTHBIX», «BHYTpEHHEE CTPOEHUE HACEKOMBIX),



«Txanu pacrenuit», «KopHeBsie cucteMbl», «CTpoenue ctediis», «CTpoeHrue TUCTOBOM MIIACTUHKNY, « TKaHU )KUBOTHBIXY,
«Ckener uenoBekay, «llumeBaputenbHas cuctema», «KpoBeHOCHast cucteMmay, «JlpixarenbpHasi cuctema», «HepBHas
cucrema», «Koxa», «Mpimieunas cucrema», «BblaenuTenbHas cucTeMa», «JHIOKpUHHAs cucrema», «CtpoeHue
MBIIIIBD, «IMMYHHUTETY, «KHIIEUHOMOIOCTHBIEY, «CXeMa MUTaHus pacTeHui», « KpoBEeHOCHbIE CUCTEMBI TO3BOHOYHBIX
XKUBOTHBIX», « CTpoeHHE TUIPb, «CTpoeHHe mIaHapun», « BHyTpeHHee CTpOEHHE T0KAEBOIO YepBs», «HepBHas cucrema
pbi06», «HepBHas cucrema nsarymikn», «HepBHas cuctema mpecmbikaromuxcs», «HepBaas cuctema nruiy, «HepBhas
cucTteMa MiIeKonuTarIux», «HepBHas cucrema uenoBekay, «Pediexcy.

O6opyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnapaThl OJTHOKJIECTOUHBIX OPTraHW3MOB, MUKpOIpENapaThl TKaHEH,
PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMM HACEKOMBIX, HIJIOKOXKHMX, >KUBBIC HIK3EMIULSIPbl KOMHATHBIX PACTCHUM, TepOapuu
pacTeHUM pa3HBIX OTJAEJIOB, BJIAXKHBIC MpenapaThl >XKUBOTHBIX, CKEJIETHI MO3BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOYHBIX
JKUBOTHBIX, CKEJET 4YeJoBeKa, OOOpy/OBaHHWE [JIsi JIEMOHCTpPALMM TOYBEHHOIO W BO3JYIIHOTO MUTAaHUS PACTCHUM,
paclileryieHus Kpaxmaia u OeJIKOB MoJi JeicTBUeM (pepMeHTOB, 000pya0BaHuE JJIsl JEMOHCTPAIIMH OMBITOB 10 U3MEPEHUIO
KU3HEHHON EMKOCTH JIETKUX, MEXAaHU3Ma JIbIXaTEIbHbIX IBUKEHUNA, MOJEIN TOJOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHEe pacTeHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe (BKIII0Yasi BEreTaTUBHOE) U MOJI0BOE. Buibl 6ecnosioro pa3MHOKEeHUS:
MOYKOBAHUE, CIOPYJIALNS, PparMeHTaIs, KIOHUPOBAHHE.

[TonoBoe pazmuoxkeHue. [lonoBsie kieTku, uin rametel. Meiio3. Ctaguu menosa. [loBenenue XxpoMocoM B Meno3e.
Kpoccunrosep. buonorndeckuii cMbIC M€i03a U MOJOBOrO mporecca. Melo3 U ero MeCTo B KHU3HEHHOM IMKIIE
OpraHu3MOB.

[Ipen3apoasimeBoe pazputue. ['amerorene3 y kuBOTHBIX. [lomoBeie skene3bl. OOpa3oBaHWEe W Pa3BUTHE TOJIOBBIX
kiIeToK. CriepMaToreHes u oorene3. CTpoeHHUE MOJIOBBIX KJIETOK.

OnnoA0TBOpEHUE M AMOPHOHAIIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIJIOIOTBOPEHHUS: Hapy>KHOE, BHYTpPEHHEE.
[TapreHorenes.



NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOIIOTHS — HayKa O Pa3BUTHH OpraHU3MOB. Mopghoeenes
— 00Ha u3 2nasuvlx npodrem smopuonoeuu. Konyenyus mopghocenos u modenu mopghozenesa. Ctagum sMOpHUOTeHe3a
KUBOTHBIX (Ha mpuMepe msarymku). JpoGnenue. Tumbl apoOneHud. /lemepmunuposanHnoe u HeOePpMUHUPOBAHHOE
opobnenue. bnacmyna, munsr 6Onacmyn. (OCOOEHHOCTH JPOOJICHHS MIIEKOMUTAIOMIUX. 3apOJbIIIEBbIE JIUCTKU
(racTpynsinus). 3aKjajKa OpraHOB M TKaHEW W3 3apObIIIEBBIX JIMCTKOB. B3anMHOE BIUsSHHME 4YacTel pa3BUBAIOLIETOCS
3apojplia (SMOpPHOHANIbHAS WHIYKIWS). 3aKjiajka IUTlaHa CTPOCHHUS J>KMBOTHOTO KakK pe3yiabTaT HEPAPXUICCKUX
B3aUMO/ICHCTBUY T€HOB. BiusHue HA SMOPHUOHAIBHOE PA3BUTHUE PA3IMYHBIX (DaKTOPOB OKPYKAIOIIECH Cpe/Ibl.

Poct u pa3Butue >kuBOTHBIX. [locTomOpuonanbHbiii mnepuon. Ilpsmoe u Hempsimoe pasButhe. PaszButue ¢
MeTaMop(o30M y OECHO3BOHOYHBIX W TO3BOHOYHBIX J>KMBOTHBIX. bHOJOTHMYECKOe 3HAYEHHE MPSMOTO M HENpPSIMOro
pa3BUTHUS, UX PACOPOCTPAHEHHE B MpUpoAe. TUIBI pocTa KUBOTHBIX. DAKTOPBI PETYISALUUHA POCTA )KUBOTHBIX U YEIIOBEKA.
Craguu mocTAMOPUOHAIIBHOTO PAa3BUTHS Y KMBOTHBIX U uelloBeka. [lepuoanl oHTOreHe3a uenoBeka. CTapeHue U cMepTh
KaK OMOJIOTUYECKHUE TTPOIIECCHI.

Pasmuosxenue u pazputue pacrenuid. ['ameroput u cnopodut. Meiio3 B )ku3HEHHOM ITUKIIE pacTeHuit. OOpa3zoBaHue
CIop B mpoliecce meiosa. ['amerorenes y pactreHuid. Omio0TBOPEHUE U Pa3BUTHUE PACTUTEIbHBIX OpPraHU3MOB. J[BOiHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyISIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabmuubr u cxembl: «BereratuBHOoe pa3MHOXeHUE», «Tumbl Oecrmojoro pa3MHOXeEHUs», «Pa3MHOXKeHue
XJIAaMUJIOMOHaIb, «Pa3sMHOXeHne »sBrieHb», «PasMHOXeHune ruapby, «Menos3», «XpomMocoMbl», «l'aMeToreHesy,
«CTpoeHue SHUEKIETKH W crnepMmaro3onaa», «OCHOBHbIE CTaauM OHTOreHe3a», «lIpsiMoe m HempsiMoe pa3BUTHUE,
«Pa3zButne Mmaiickoro xyka», «Pa3zButue capanum», «PaszBurue mArymkwn», «/IBOMHOE OIJIONOTBOPEHHME Y ILIBETKOBBIX
pacteHui», «CTpoeHHE CEMSH OJHOJOJBHBIX M JBYAOJBHBIX pacTeHUN», «KW3HEHHBIM LMK MOPCKOW KamyCThbD»,
«Ku3HEHHBIN UK MXa», <« KU3HEHHBIN UK NAIIOPOTHUKAY, <« KU3HEHHBIN LIMKIJI COCHBD.

O06opynoBaHue: CBETOBOM MUKPOCKOT, MUKpPOIIpEnapaThl SHIIEKJIETOK U CIIEPMATO30MI0B, Moelb « Uk pa3Butus
JISITYILIKA).

JlaGopaTopHasi padora «/3yueHne CTpOEHHUsI MOJOBBIX KJIETOK Ha FTOTOBBIX MUKpOMpenaparaxy.



IIpakTyeckas padora «BpIsiBIEeHNE IPU3HAKOB CXOACTBA 3apOABIIIEN ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHnasi padora «CTpoeHre OpraHOB pa3MHOKEHHUSI BBICIITUX PACTCHUI.

Tema 11. I'eHeTnKa — HaAyKa 0 HACJIEACTBEHHOCTH M HN3MEHYHMBOCTH OPraHNU3MOB

Wctopust cTaHOBJICHUSI W Pa3BUTHUS TCHETHMKM Kak Hayku. Pabotel I'. Mengens, I'. ne ®puza, T. Moprana. Posis
OTCYECTBEHHBIX YU€HBbIX B pa3BuTuu reHetuku. Paborel H. K. Konbeuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE INOHATHS W CHUMBOJBL. |'OMOJOTMYHBIE XPOMOCOMBI, AJUIEIBHBIE T'€HBI, aJbTEPHATHBHBIC
IpU3HAKW, JOMUHAHTHBIA M PELUECCUBHBIM NPU3HAK, TOMO3UIOTAa, T'€TEPO3Ur0Ta, YUCTasl JMHUS, TMOPUIbI, FE€HOTHII,
¢enotur. OCHOBHbBIE METO/Ibl T€HETUKU: THOPUI0IOTMUECKUN, IIUTOIOTMUECKUNA, MOJIEKYJIIPHO-TEHETUYECKHUIA.

JlemoHcTpanuu

[Hoptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. 1. Basunos, A. H. benozepcknii, I'. [I.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeToibl TeHETUKIY, «CXEMBI CKPEILIUBAHUS.

JlabopaTtopHnas padora «/Ipo3oduna Kak 00HEKT TEHETHUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemnBanue. IlepBbiii 3akoH MeHens — 3aKOH €IMHO00pa3usi TMOPHUIOB MEPBOTO MOKOJICHUS.
[IpaBuno gomMuHupoBaHusi. Bropoil 3akoH MeHaenss — 3aKOH pacUICIUICHUs] NpU3HAKOB. L[[uToNornueckre OCHOBBI
MOHOTHOPHIHOTO CKpeIMBaHus. [ unores3a YyucToThl ramMer.

AHanmusupyroniee ckpemuBanue. IIpoMexyTouHbIi XapakTep HaciaeqoBaHUs. PacluenieHue IPU3HAKOB IIpH
HEIOJIHOM JJOMUHUPOBAHUHU.

JuruOpugHoe ckpemuBanue. Tpernil 3akoH MeHzaenss — 3aKOH HE3aBUCHMOIO HACJEJOBaHUS IPU3HAKOB.
[{uTonoruyeckre OCHOBBI AUTUOPUTHOTO CKPEIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. PaGotrer T. Moprana. CuersieHHOE HacjelIOBaHHWE TE€HOB, HapyIICHHUE
CLEIUICHUs MEXAy F'eHaMu. XpOMOCOMHAs TEOPHUsI HACIIEICTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS M0JIa. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi
Y TETEPOTraMETHBIN MOJ. ['eHeTnYeCcKast CTpyKTypa MoJOBbIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHEIUIEHHBIX C ITOJIOM.



['eHoTnn kak uesnoctHas cucrema. [InedoTponuss — MHOKECTBEHHOE AEUCTBHUE IeHa. MHOKECTBEHHBIN aJJIEIU3M.
B3aumoneiictBue HeasnenbHbIX reHoB. KommeMentapHocts. Dnuctas. [lonumepust.

['eHeTHYeCKUil KOHTPOJIb PA3BUTHUS PACTEHUH, >KUBOTHBIX W YEJIOBEKa, a Takke (PU3MOJOTHYECKUX MPOIIECCOB,
MOBEJCHUS U KOTHUTUBHBIX QyHKIMHA. ['eHeTHUeCKnEe MeXaHN3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3SIHH —
napasuT» U «XO035MH — MUKpOOHOM». ['eHeTHuecKre acreKThl KOHTPOJS U U3MEHEHMs HACJEACTBEHHOW MHMOpMaIuu B
ITOKOJIEHUAX KJIIETOK U OPTraHU3MOB.

JleMoHCTpanumn

[Toptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBbiii U BTOpoW 3akoHbl Menpaens», «Tperudr 3akoH MeHnens», «AHaTU3UPYIOLIEE
ckpenuBanue», «HemonHoe nomunHupoBanue», «CleMIEHHOE HAacleOBaHUE MPU3HAKOB Yy Apo3oduiiely, «['eHeTnka
nona», «Kapuotun uenoseka», «Kapuotun napozopunsy, «Kapuotunm mnTumpy, «MHOKECTBEHHBIN —aNJIEIU3M»,
«B3anmonencTBrue reHOBY.

ObopynoBaHue: MOJIENb AJis IEMOHCTPALlMU 3aKOHOB €IMHOO0pa3usi THOPUAOB MEPBOIO MOKOJEHUS U paCUIeTIICHUS
IIPU3HAKOB, MOJENb JJIs JIEMOHCTpPALlMM 3aKOHA HE3aBUCHMOIO HACJEIO0BAHUS NPU3HAKOB, MOJEINb ISl JI€MOHCTPALUU
CUEIJIEHHOTO HACJIEJOBAaHUSI TPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3zodunar.

IIpakTuyeckas padora «/3ydyenue pe3yapbTaToB MOHOTHOPUIHOTO CKPEUIUBAHUSA Y IPO30(DUIIBD».

IIpakTnueckas padora «/3yueHnue pe3yabTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(PUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHoruna u cpeabl npu GopmupoBanuu penoruna. M3meHunBocTh mpuszHakoB. KaduecTBeHHBIE U
KOJIMYECTBEHHBIE MPU3HAKU. BUIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukannonHas W3MEHUYUBOCTb. Poiib cpenbl B QopMuUpoBaHUU MOIU(UKAMOHHOW H3MeHunBocTU. Hopma
peakuuu Tpu3HaKa. BapuanuoHHbIA psn u BapuanmoHHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKAIIMOHHON
U3MEHYUBOCTH.

['eHoTunuyeckass W3MEHYMBOCTh. (CBOWMCTBA T€HOTUNMYECKOW  HM3MEHUMBOCTH. BHABl  T€HOTHUIIHYECKOUN
W3MEHYMBOCTU: KOMOWHATUBHAS, MyTallUOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mel03 W TOJIOBOM MpolecC — OCHOBAa KOMOWHATUBHOW H3MEHYMBOCTH. Poub
KOMOMHATHBHON U3MEHYUBOCTHU B CO3/IaHUU T€HETUYECKOTO Pa3HO00pa3us B MpeesiaXx OJHOro BUA.



MyTanvoHHass W3MEHYMBOCTh. Bwuabl MyTainui: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. CIOHTaHHbIE W
WHIYyIIMPOBAaHHbIE MyTalMu. fliepHbIe U [UTOIUIa3MaTHUecKue MyTalui. CoMaTuuecKue U moJioBble MyTanuu. [Ipuyuns
BO3HMKHOBEHUSI MyTalMid. MyTareHbl U UX BIMSHHE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOI'O Ipolecca. 3aKOH
TOMOJIOTHYECKUX PSAOB B HaclencTBeHHOM wu3meHunBoctu (H.M. BaBunoB). BHesjepHas HW3MEHYUMBOCTh U
HACIIEICTBEHHOCT.

Onucenemuxa U INULEHOMUKA, pPONb INUSEHEMUYeCKUX (Hakxmopoe 6 HACIe008aHUU U  UBMEHYUBOCTU
(henomunuueckux nPU3HaAKo8 y OP2aHu3Mos.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Morauncen, H. Y. BaBuiios.

Tabmuubt u  cxembl: «Buasl u3MeHuuBOoCTH», «MoaudUKAIMOHHAS W3MEHYUBOCTHY, «KoMOuHaTHBHAS
U3MEHYUBOCTBY, «Melo3y, «OmnonoTBopenuey, «l'eHeTndeckue 3a00jieBaHus YeIoBeKay, « Buabl MyTanuii».

OOopynioBaHue: KUBbIE U TepOapHbIC IK3EMIUISIPhl KOMHATHBIX PAacTEHUM, pUCYHKH ((PoTorpaduu) *KUBOTHBIX C
pa3IMYHBIMH BUJIAMU U3MEHUYUBOCTH.

Jlabopatopnass paGora «lcciemoBanue 3akOHOMEpHOCTEH MoauduKaMoHHOW wu3MeHYnBOCTH. [locTpoeHue
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtauuu y 1po30¢puisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTnKa YesioBeKka

Kapuorun yenoseka. MexayHapoaHas nmporpaMma UCCIEI0BaHUs F€HOMA YeJIOBEKa. MeTobl U3yUYeHUs] T€HETUKU
YEJIOBEKA: TEHEATIOTUYECKHM, OJM3HENOBBIM, NHUTOTCHETUUECKHUM, MOMYyJISIMOHHO-CTATUCTUYECKUN, MOJEKYISIPHO-
reHeTnyeckuii. COBpEMEHHOE OIPEAEIEHNE T€HOTUIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHKE, B TOM YHUCIIE
¢ nomoinpto [I[P-ananuza. HacnencrBenHble 3a0oJieBaHUs 4YeJIOBEKa. ['©@HHBIE M XPOMOCOMHBIC OOJIE3HM 4YeOBeKa.
bone3nu ¢ HaclieCTBEHHOM MPeIpacloIoKEHHOCThI0. 3HAUEeHNE MEAUIIMHCKON IT'€HETUKY B IPEAOTBPAILICHUU U JICYEHUU
TEHETUYECKUX 3a00JieBaHMI YeloBeKa. MeauKo-TeHeThuYeckoe KOHCylIbTupoBanue. CTBOJOBBIE KiIEeTKU. [lonsTHe
«TEHETUYECKOTO TPy3a». ITUUECKUE aCTIEKThl UCCIICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue GhakTOpbl MOBBIIIIEHHON YYBCTBUTEIBHOCTH YeJIOBEKA K (PU3MUECKOMY M XUMHUYECKOMY 3arps3HEHUIO
OKpy>Karolen cpeapl. ['eHeTnueckas npeapacionoKeHHOCTh YEJIOBEKA K IMATOJOTHSIM.

JleMoHCTpanun



Tabmuibel u cxembl: «KapuoTtum uenoBekay, «MeToapl U3ydeHHs TCHETHKU YeloBeKay, «I eHeTnueckue 3a00IeBaHus
YEIIOBEKAY.

IIpakTnueckas padora «CocTaBlieHUE U aHATU3 POJAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTuKanuss M CeJNEeKIMs. 3apOoXICHHE CeJIeKUuM W jaoMectukauuu. Yuenne H. WM. BaBunoBa o IleHtpax
MIPOUCXOXKIICHUS W MHOT000pasus KyJlbTYPHBIX pacTeHH. Poib cejleknum B CO3JAaHUM COPTOB PACTCHUN WU TIOPOJ
*KUBOTHBIX. COpT, MOPOJa, IITaMM. 3aKOH TOMOJIOTHYECKUX PSAOB B HacieacTBeHHOM n3MeHunBocty H. M. BaBuiosa, ero
3HAYEHUE VIS CEJIEKIIMOHHON PabOTHI.

MeTtonbl ceneKIMoOHHON paboThl. MIcKycCTBEHHBIN OTOOp: MAaCCOBBIM M MHAMBUAYATbHBIN. DTanbl KOMOMHAITMOHHON
cenekuuu. McnpiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp M0 T€HOTHUITY C MIOMOIIBIO OIEHKH (PeHOTHUIA TOTOMCTBA U
0TOOp 1O TeHoTUIly ¢ moMonisto ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEIEKUMOHHOW paldoThl. PajinalMOHHBIA M XUMHUYECKMH MyTareHe3 Kak
UCTOYHUK MYTallMi y KyJIbTYpHBIX (opM opranuzmoB. Hcronb3oBaHWe T€HOMHOTO PEIaKTUPOBAHHUS M METOJIOB
pexomoOuHanTHBIX JIHK 115 mosrydeHnst iCXo1HOTO MaTepuaia Jjisl CeJSKITUH.

[Tonyuenune nonuronaoB. BHyTpuBumoBas rudpuausanuvs. bBiIu3kopoACTBEHHOE CKpelllMBaHUE, WJIM WHOPWIUHT.
HepoacTBenHoe ckpeluBaHue, Wik ayTopuauHr. ['etepo3uc u ero npuunHbl. Vcnosib3oBaHWE reTepo3rca B CEIEKIIUU.
Otnanénnas rubpuauzanus. [IpeomoneHue Oecruiogusi MEXBUIOBBIX THOpUIOB. JIOCTHIXKEHMS CENEKIIMU PaCcTeHH u
JKUBOTHBIX. «3€/1EHAs PeBOIIOYUAY.

CoxpaHeHre U U3y4eHNE TeHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U X IUKUX POAUYEH I CO3IaHUSI HOBBIX
COPTOB U THOPHUAOB CEIbCKOXO3SUCTBEHHBIX KYNbTYp. M3yueHue, coxpaneHue u ynpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBLIX HCUBOMHBIX 8 YEJIAX VAVHUULEHUS CYWEeCMBYIOWUX U CO30AHUS HOBBIX NOPOO, TUHULL
U Kpoccog, 6 MOM uucie C NPUMEHEHUEM COBDEMEHHbIX MemOo008 HAVUHLIX UCCIe008aHUll, Nnepedosvlx uoel U
NepCneKmuBHbIX MexXHONI02ULL.

JleMmoHcTpanuu

[Toptpetsr: H. . BaBunos, 1. B. Muuypum, I'. [I. Kapnieuenxo, II. I1. JIykpsinenko, b. JI. Acraypos, H. bopnoyr, /1.
K. benses.



Tabmuiet 1 cxembl: «LIeHTPBI TPOUCXOXKIECHUS 1 MHOT000pa3us KyJIbTYPHBIX pacTeHUN», «3aKOH TOMOJOTHYECKUX
PSI0B B HACJIEICTBEHHOW M3MEHUYUBOCTHY, «MeTo bl cenekiumy, «Otaanénnas rudpuanzanus», «MyTareHesy.

JlabopaTtopHast paGora «/3yueHue cCOpToB KyJIbTYPHBIX PACTEHUI U MOPOJ TOMAIITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTuyeckasi padora «lIpuBuBKa pacTeHUI.

IKcKkypeuss «OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJIEKIIMM PACTEHUM M JKUBOTHBIX (HA CEJIEKUMOHHYIO CTAHIIMIO,
IUIEMEHHYIO (PepMy, COPTOUCIIBITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO35AKUCTBO, B JAOOPATOPUIO arpOyHUBEPCUTETA WIIH
HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHHTeTHYECKasi 0MOJIOTHA

OOBEKTbI, HCIHOJb3yeMble B OHWOTEXHOJIOTUH, — KJIETOYHbIE W TKAHEBbIE KYyJIbTYPbl, MUKPOOPIaHU3MBI, HX
XapakTepucThka. TpagunuoHHass OMOTEXHOJOTHUS: XJIEOONEUYEeHHE, MOTYyYEeHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOJIEIHE.
Muxkpoouonornyeckuii cuHTe3. OOBEKTHI MUKPOOHOJIOTHYECKUX TeXHOJOrui. IIpon3BoAcTBO Oenka, aMUHOKHUCIOT WU
BUTaMHHOB.

CozlaHre TEXHOJIOTM M MHCTPYMEHTOB LEJIEHANPABICHHOIO MU3MEHEHHS M KOHCTPYMPOBAHUS T'€HOMOB C LIEJIBIO
MOJIyYeHHS] OPraHU3MOB U X KOMIIOHEHTOB, COJIEPXAIINX HE BCTPEYAIOUIMECS B IPUPOAE OMOCUHTETUUECKUE Ty TH.

Krnerounast unxeHepust. MeToabl KylIbTYphbl KJIETOK U TKaHEH pacTeHUl W KUMBOTHbIX. Kprobanku. ComaTuueckas
ruopuau3anmss U COMaTHYeCKUil sMOpuoreHe3. lcnonb3oBaHue ramiowioB B CEJIEKUUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOIUKIOHANbHBIX aHmumen 6 Meouyure. VICKyCCTBEHHOE
OIUIOJOTBOpPEHUE. PEKOHCTPYKIMSA SULEKIECTOK M KIOHUPOBAHUE >XMBOTHBIX. METON TpaHCIUIAHTALMKU sAIEp KIIETOK.
Texnonozuu 0300poeneHus, KyibmueUpo8arus U MUKPOKIOHANbHO20 PASMHONCEHUS CEbCKOXO3AUCMBEEHHBIX KYIbMYP.

XpoMocoMHas U reHHasi uHxkeHepus. VICKyCCTBEHHBIM CHHTE3 T'eéHa U KOHCTpyHpoBaHue pekomMOuHaHTHBIX JIHK.
Co3z0anue mpanceeHuvix opeanuzmos. JJIOCTHKEHNS U NMEPCIEKTUBBI XPOMOCOMHOM M T€HHOM MHKEHEPUU. DKOJIOTHUECKHE
U 3TUYECKUE TPOOJIEeMbl TEHHON MHXKEHEPHH.

Menuuackue 6uorexHonoruu. [loctrenomuas mudposas meauimHa. [1IP-muarnoctiuka. MetabomoMHBIN aHAIN3,
TE€HOLIEHTPUYECKUI aHAJIN3 MPOTEOMAa YEJIOBEKA ISl OLEHKM COCTOSIHUSL €ro 310pOBbi. MCHonb30BaHME CTBOJIOBBIX
kieTok. TapretHass Tepanusi paka. 3D-OmoumkeHepuss [ pa3pabOTKu (PyHIaMEHTaIbHBIX OCHOB MEIULIMHCKUX



TEXHOJIOTHH, CO3JaHUsI KOMIUIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTHH TpEXMepHOro OMONPUHTHHTA M cKaddoiauHra
JUISL peIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanne BEKTOPHBIX BaKIMH C LEIbI0 oOecreueHus] KOMOMHHpPOBAHHOW 3amuThl oT Bo3Oyauteneit OPBU,
YCTaHOBJIEHHE MOJIEKYJIIPHBIX MexaHu3MoB (yHkunonupoBanus PHK-coxepkammx BHpPYcOB, BBI3BIBAIOIIUX 0CO00
OIacHbIe 3a00J1€BaHMsl YEIOBEKA U KUBOTHBIX.

JleMoHCTpanun

Tabmuubr u cxemsl: «/cnoap30BaHME MHUKPOOPraHM3MOB B IMPOMBIIIIEHHOM MPOU3BOACTBE», «Kierounas
VUHXEHEPUS», «] €HHAss HH)KEHEPUS».

JlaGopaTopHas padora «/3ydyeHne oObeKTOB OMOTEXHOIOTUIY.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX TPOTYKTOBY.

JdKckypeusi «broTexHoorus — BaXKHEHIIas MPOW3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha OHMOTEXHOJOTMYECKOE
IIPOU3BOJICTBO)».

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'MA HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYArOIIMMUCS IPOrPaMM CPETHEro OOIIero
00pa3oBaHus: JINYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yIbTaTOB OCBOCHHS MTPOTPAMMBbI 10 OUOJIOTUH BBIICJICHBI CIEIYIONINE COCTABIISIONINE:
OCO3HaHME OOYYAIOIIMMHUCI  POCCHUHCKOM TPaXIAHCKOM  HJEGHTUYHOCTM — TOTOBHOCTH K  CaMOPAa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIPENENICHHIO, Haluuyue momueayuu K OOy4EeHUIO OMOJIOTUH, YeleHanpasileHHoe pa3eumue
BHYTPCHHUX YOCXKICHWA JIMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH U HWCTOPUYECKHX TPAJAUIMN pPa3BUTHA
OMOJIOTMUECKOTO 3HAHUSA, 20MOBHOCMb U CHOCOOHOCMb OOYYaIOIIUXCSl PYKOBOJACTBOBAaTHCS B CBOEU JEATEIBHOCTH
LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, MPUCYIIMMH CUCTEME OMOJIOTMYECKOro OO0pa3oBaHUsl, HAluuue NpagoCO3HAMUS
HKOJIOTHYECKOU KYJIbTYpPbl, CHOCOOHOCMU CMasums UENN U CTPOUTH KU3HEHHBIC IJIAHBI.



JIM4HOCTHBIE PE3yIbTAaThl OCBOCHHUSI TPOTPAMMBI TI0 OMOJIOTHHU JOCTUTAIOTCS B €AMHCTBE y4eOHOUM M BOCTIUTATEIIbHON
JESATEIPHOCTH B COOTBETCTBUHM C TPAJUIMOHHBIMH POCCHUCKUMH COLMOKYJIBTYPHBIMH, UCTOPHUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, TIPUHITHIMUA B OOIIECTBE MPAaBWJIAMH U HOPMaMH TIOBEJICHHS W CIIOCOOCTBYIOT IMPOIIECCaM
CaMOIIO3HAHMSA, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTUSL BHYTPEHHEN MMO3ULIMM JIMYHOCTH, NATPUOTU3MA U YBAXKECHUS
K 3aKOHY U IMPaBOMOPSJIKY, YEIOBEKY TPyJa U CTapUIEMy MOKOJICHHUIO, B3AUMHOTO YBa)KEHHS, OEPEKHOTO OTHOILICHUS K
KYJIbTYPHOMY HACJIEAUIO U TPAAULIMSAM MHOTOHAllMOHAIBLHOTO Hapoja Poccuiickon denepannn, NpUpoOae U OKPYKAIOLIECH
cpene.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS YUeOHOT0 npeameTa «buosorusy T0KHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh
o0ydJaronmxcsi pPyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW TO3WIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIIUN, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOIO
o011ecTBa, pacIIUPEHUE KU3HEHHOTO OMNbITA U OIbITA JESITEIbHOCTH B MPOLIECCE pPealn3alid OCHOBHBIX HalpaBJICHUN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS

c(hOpPMHPOBAHHOCThH TPAKJAHCKON MO3ZUIIMKM OOYYAIOIIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUUCKOTO
00IIIeCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00s13aHHOCTEH, YBAKEHHE 3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENBHOCTU MPHU CO3JaHUU yYEOHBIX MPOEKTOB, PEIICHUM YYEOHBIX U
MO3HABATENIbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAEIATh COOCTBEHHYIO TTO3UIIUIO 110 OTHOIIEHUIO K SIBJICHHUSM COBPEMEHHOW KU3HU U OOBIACHSTH €€,

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBUSX HEOOXOJAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBHS JIFOJEH C pa3HBIMU
yOXKACHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COIUAIIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX, IIO03HABATEIBbHBIX U
HCCJIENOBATENLCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIICHUS K MHEHHUIO OMIOHEHTOB MPU OOCYKICHUU CHOPHBIX BOIIPOCOB
OMOJOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMHUPOBAHHOCTHh POCCUMCKON TPAKIAHCKOW UACHTUYHOCTH, MMATPUOTHU3MA, YBAKEHUS K CBOEMY HApOAy, YyBCTBA
OTBETCTBEHHOCTHU niepes PonuHoM, ropaocTu 3a CBOM Kpau, cBOIO PouHY, CBOM SI3bIK U KYJIBTYPY, IPOILIOE U HACTOSIIIEE
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOILICHHE K MPUPOJHOMY HACJIEAUI0O U MNaMSATHHKAaM IPUPOJIbI, TOCTMXKEHUsIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE W Pa3BUTHE OWOJIOTHH, TOHUMAHUS 3HAYCHUS
OMOJIOTMH B TTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTD K CITY>KeHHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0 CYIh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE YXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMI0O M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HA MOpPAJIbHO-
HPABCTBEHHBIEC HOPMBI U LIECHHOCTHY,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POAMUTEINAM, CO3JaHHI0 CEMbHM HAa OCHOBE OCO3HAHHOTO MPHUHSITUA LIEHHOCTEU
CEMENHOM )KU3HU B COOTBETCTBHUHU C TPAIULUIMU HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUAsl SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a,
0OIIIECTBEHHBIX OTHOIIICHMIA;

IMOHUMAHUE YMOLIMOHAIIBHOT'O BO3JCUCTBUS JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIP@GKEHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHHE NPOSIBISTH KadeCTBa TBOPUYECKOM
JIMYHOCTH;

5) pusnyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS M IMOIIMOHAJILHOIO 0JIAarONOJIy4Yns:

MOHMMAHUE W peajau3aius 370pOBOT0 M 0e30MacHOro oOpas3a JKU3HU (37J0POBOE MHUTAaHHWE, COOJO/ICHUE
TUTUEHUYECKUX TIPABUI U HOPM, COQTAHCUPOBAHHBIN PEXUM 3aHITHN U OTIbIXa, peryispHas ¢u3udeckas aKTUBHOCTD),
OEepEeKHOr0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOILICHUS K COOCTBEHHOMY (PU3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;



MOHMMAaHUE LEHHOCTU TMpPaBWI HHAWBHUAYAJIHLHOTO M KOJUIEKTMBHOTO O€30MaCHOrO0 TOBEJACHHUS B CHUTYalMsX,
YIPOKAIOMIMNX 3J0POBBIO U KU3HHU JIFOJEH;

OCO3HAHUE MOCIEICTBUN U HEMPUSATUS BPEIHBIX TPUBBIYEK (YHOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JESATEIbHOCTH TEXHOJOTHMYECKON U COIMAJIbHOM HAMpaBJICHHOCTH, CIOCOOHOCTh
VHHUIMAPOBATh, INIAHUPOBATH U CAMOCTOATEBHO BBINOJHSITH TAKYIO I€SITEIBHOCTD;

MHTEPEC K Pa3INUHbIM chepaM mpodecCHOHATBHOM AESITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oy y1en
npodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbL

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUI0 U CaMO0Opa30BaHUIO HA IPOTSHKEHUN BCEH KU3HH,

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHUYECKH 11e71eCO00pa3HOe OTHOIICHHUE K MTPUPOJI€ KaK UCTOUYHUKY JKM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJbTYpbl: MPUOOpPETEHUE OMbITa TJIAHUPOBAHMS TOCTYNKOB M OIEHKH HX
BO3MOYKHBIX ITOCIICICTBUU JUJI1 OKPYKAIOLIEH CPEbI;

OCO3HAHHUE II100ATILHOTO XapaKTepa IKOJOTUUECKUX MPOo0IeM U MyTel UX pelIeHHUS;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble NMPU MU3yYEHUH OMOJIOTUM 3HAHUS U YMEHHUS MPHU PELICHUH MpoOJeM,
CBSI3aHHBIX C PalMOHAJIBHBIM MPUPOAONOIb30BAHUEM (COOJIOICHUE TPaBUJI MOBEACHUS B MPUPOJE, HAMPABICHHBIX Ha
COXpaHEHHE PABHOBECHS B SKOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE ICUCTBUM, IMPUHOCAIIMX BpPE] OKPYXKAOLIEH NPUPOAHOM Cpelle, YMEHHE IPOTrHO3UPOBATH
HEeOJIaronpUsITHBIE KOJIOTHYECKHUE TIOCIICICTBUS MIPEAITPUHUMAEMBIX JEHCTBUN U TPEAOTBpAIIATh UX;

HAJIMYUE PA3BUTOrO SKOJIOTHYECKOTO MBIILUICHUS, YKOJOTHYECKOU KYJBTYPHI, ONbITA AEATEIBHOCTA HKOJOTMYECKON
HaIPaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaThHCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COIMAJIbHOM MPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUUECKOM ACSITEIbHOCTH SKOJOTUUECKOI HAITPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKU, OCHOBAHHOT'O Ha JAUAJIOre KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;



COBEPLICHCTBOBAHNE S3BIKOBOM W YHUTATEIBbCKOM KYyJIbTYpPbl KaK CpEICTBAa B3aMMOJACHCTBHUS MEXAY JIOJBMHU H
IIO3HAHUS MUPA;

NOHMMaHUE creuu(UKN OMOJOTHHM KaK HayKH, OCO3HaHUS €€ poyid B (POPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBILUJIEHHS], CO3JaHUM LEJIOCTHOIO MPEACTABICHUS 00 OKpPYKAIOIIEM MHpE KaK O €JUHCTBE IPUPOJIbI, YeJIOBEKa M
oO1uiecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEHN U pEIIEHUH IPOOJIEM COXPAHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTU OMOJIOTHU ISl COBPEMEHHOM IUBMIM3AIMHN: 00ECIeYeHHs] HOBOTO YPOBHSI Pa3BUTHUS
MEUIUHBI, CO3JaHUE TMEPCIEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX pEIIaTh pPECYpCHbIE MPOOIEMbl Pa3BUTHS
4eJI0BEYECTBA, MOMCKA MyTel BBIXOJA U3 II00AIBHBIX SKOJIOTMUYECKHUX MPOoOJIeM U o0ecreueHus repexoia K yCToiunuBoMy
Pa3BUTHIO, PALIMOHAIIBHOMY HCIIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTAHIAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJIYYEHHH OMOJIOTMUYECKHUX 3HAHMH B LIEJSAX MOBBIIIEHHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-
HAay4YHOM TpPaMOTHOCTH, KaK COCTABHOW YacTU (PYHKUMOHAIBHOW TIPaMOTHOCTH OOydaroIMxcsa, (opMUpyeMOWl mpu
M3y4YEeHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB IO3HAHHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJlydyaeMble 3HaHMS JUIsl aHalu3a U OOBSCHEHUS SIBJICHUHM OKPYXKAIOUIETO MHUpPa UM MPOUCXOASAIINX B HEM HM3MEHEHHH,
yMEHUE JieJlaTh 0OOCHOBAHHBIE 3aKJIIOYEHHUs HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEIbI0 MOJIYYECHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUS Mg pEHIeHUs NpodiieM B peajbHBIX
JKU3HEHHBIX CUTYalUAX;

OCO3HAHHWE LIEHHOCTHM HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYILECTBIATH IPOEKTHYIO M HCCIENOBATEIBCKYIO
JEATEIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CITOCOOHOCThH K HEMPEPHIBHOMY 00pa30BAHMIO U CaMOOOPA30BAHMIO, K AKTUBHOMY IMOJTYYEHHUIO HOBBIX
3HaHUN 1O OUOJIOTUU B COOTBETCTBHUHU C KU3HEHHBIMU OTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS y4eOHOro mpenmera «buoNOTHS» BKIIOYAOT: 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKAUCIMIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIeHAYyYHbIE TMOHATHUSA,



OTPaXKAIOIIHE MEIIOCTHOCTh HAYYHOW KapTUHBI MUpa W CIeNU(PUKY METOJOB IMO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHs, SIBJICHUE, MPOIECC, CUCTEMA, HAYYHBIN (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, WMCCIEeNOBaHWE, HAOIIOeHNEe, HM3MEPEHHE, JKCICPUMEHT W JAPYTHE);, YHHUBEPCAIbHbIE YYeOHBIC EHCTBUS
(mo3HaBaTeabHbIE, KOMMYHUKATHUBHBIE, pEryJsTUBHbIE), oOecneuynBaromme QopMupoBanue  (yHKIIMOHAIHLHOM
IPaMOTHOCTH W COLMAJIbHON KOMIIETEHIIMM OOYYaroIIMXCsl; CIIOCOOHOCTh OOYYalOIIUXCS MCHOJIb30BaTh OCBOCHHBIE
MEXKIMCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMUS WM YHUBEpPCAIbHBbIE Yy4eOHbIC JCHCTBUS B TMO3HABATEIBHOU W
COLIMAILHOM MPAKTHUKE.

B pesynbraTe wu3ydeHuss OHOJIOTMM Ha YpOBHE CpelHero oOmiero oOpa3oBaHus Yy oOywaromierocs OyayT
chopMHUpOBaHbl MO3HABATEIbHBIE YHUBEPCAIbHbIC Y4YeOHBbIC ACHCTBUSA, KOMMYHUKATUBHBbIC YHHBEPCAJIbHbBIC Y4EOHbBIC
JIENUCTBUS, PETYISITUBHBIE YHUBEPCAIIbHbBIE YUCOHbBIC JEHCTBUSA, COBMECTHAS JEATEIHHOCTD.

MertanpenMeTHbI€ pe3yJIbTaThl OCBOCHUS TPOTPaMMBbI CPEAHET0 OOIIEro 00pa30BaHUs TOJIKHBI OTPAXKATh:

OBJaieHne yHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU A€HCTBUSIMH:

1) 6a3oBbIe JJOTHYECKHE EHCTBHUS:

CaMOCTOATENEHO (POPMYJIMPOBATH U aKTYaJTU3UPOBATH MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJB30BaTh IMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHainu3a, CHUHTE3a, CpPaBHEHWS,
KJaccudukanu, 000OIIEeHHS), PACKPBIBATH CMBICT OHOJOTMYECKUX MOHATHHN (BBIACISITh WX XapaKTEepHbIE MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU MOHSATUSIMU);

ONpEeNeNATh UEIU JEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMH;

HCIIOJIb30BaTh OMOJIOTHYECKHE TOHATHUS JJIs1 OObSICHEHUS (PAKTOB U SIBJICHUM KUBOUW MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKICHHUS (MHIYKTUBHBIE, ACAYKTHUBHBIC, 10 AHAJIIOTHH), BBISBISTH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (JOPMYIMPOBATH BHIBOBI U 3aKITFOUCHHUS;

MPUMEHSTh CXEMHO-MO/JIETIbHBIE CPEJICTBA JJIsl MPEJICTABICHUSI CYIIECTBEHHBIX CBSI3€M M OTHOLICHUM B M3Y4YaE€MbIX
OMONOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pPA3HOTO pOJAA, BBISBICHHBIX B Pa3IUYHBIX HH(POPMAIMOHHBIX
HUCTOYHUKAX;

pa3pabarpiBaTh IUIAaH pPEIICHUS MPOOJIEMbl ¢ YU4E€TOM aHajdu3a WUMEIOIIUXCS MaTepHaIbHBIX U HEMaTepHaIbHBIX

pecypcoB;



BHOCUTh KOPPEKTUBBI B JI€ITEIIBHOCTh, OLIEHHBaTh COOTBETCTBHE PE3YJIbTATOB LEJIAM, OLEHUBATh PHUCKHU
MOCJIEICTBUN ACATEIIbHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH pabdOTy B YCIOBUSX peajbHOrO, BHUPTYaJbHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCC/Ie0BATEIbCKHE ICHCTBHUS:

BJIAJETh HABbIKAMH YYEOHO-MCCIEAOBATENBCKOM M MPOEKTHOM AEATENbHOCTH, HAaBBIKAMHU pPAa3pelIeHHs] MpoOsieM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IOMCKY METOJIOB PEIIEHHUs MPAKTUYECKUX 3a]ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3jIMYHbIE BHUJBlI JIEATEIIBHOCTH IO IIOJYYEHHIO HOBOIO 3HAHMS, €ro HWHTEPHPETALNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYALMSIX, B TOM YHCJIE IPU CO3IaHUH YU€OHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIN TUI MBILIJIEHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEN, KITFOUEBBIMU IMOHATUAMHA U METOJAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 331aUl B 00pa30BaTEIbHON JEATEIBHOCTH U KU3HEHHBIX CUTYaIUX;

BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3M W AKTYaJIM3UPOBATH 3a]1a4y, BBIJIBUTAaTh THIOTE3Y €€ PEIICHUS, HAXOINUTh
apryMEHThI JUIsl I0Ka3aTeNbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHN PEILICHHUS;

aHANIM3UPOBaTh MOJYYEHHBIE B XOJE€ PELICHHUs 3aJayd Pe3yJIbTaTbl, KPUTUUYECKU OLICHHBATh UX JOCTOBEPHOCTD,
POTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYILIECTBIISATH LIeJIEHAIIPABICHHBIN MOUCK MEPEHOCA CPEJICTB U CIOCOO0B ACUCTBUS B MPO(PECCHOHAIBHYIO CPENY;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U TPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MIPEIMETOB;

BBIIBUTAaTh HOBBIE WJAEH, MpeajaraTb OpPUTHMHAJIbHBIE TOAXOAbI M pEUIeHMs, CTAaBUTh MNpOOJEeMbl M 3ajau,
JOMYCKAOUME albTEPHATUBHBIE PEILICHHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHbIX HMCTOYHUKAX HWHGOpMAIUU (TEKCTE Y4eOHOro mnocoOus, HayYHO-TOMYJISIPHOU
JUTEpaType, OUOJIOTMYECKUX CIOBAPSAX M CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHAIU3UpOBaTh



UHPOPMALIUIO Pa3IMYHBIX BUAOB U (OpM TMpeACTaBICHUS, KPUTUYECKHM OIEHUBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

dbopMynupoBaTh 3aMpOChl U MPUMEHITHh PAa3IUYHbIe METOBI MPHU MOUCKE U 0TOOpe Omojormveckoil nHpopmaiuy,
HEOOXOMMOM IS BBIIOJHEHMSI Y4eOHBIX 3a/1a4;

IpUOOpETaTh OIBIT UCIIOJIB30BAHNS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIBTYPY
aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BbIOUPATh ONTHUMAIBbHYIO (OPMY MPEICTABICHUS] OUOIOrHYecKOil HHPOPMALIMK (CXEMBI, TPAPUKH,
Juarpammbl, TaOJUIbI, PUCYHKHU U IPYTOE€);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B KAuyeCTBE CpEeACTBa Npu paboTe ¢ OHOJOrMueckod HHpOpMauuen: MPUMEHSThH
XMUMHUYECKUE, GPU3NYECKUE U MAaTEMATUYECKUE 3HAKU U CUMBOJIBI, OpPMYJIbl, aO0OpeBUaTypy, HOMEHKIATYPY, UCIOIb30BaTh
Y Ipeo0pa30BbIBaTh 3HAKOBO-CUMBOJMYECKUE CPEACTBA HATIISTHOCTH;

BJIAJI€Th HABBIKAMHU PACIO3HABAHUS U 3aIUTHl HH(GOPMALMKU, HTHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaseHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1) o6menmne:

OCYUIECTBJISITh KOMMYHHMKAllMM BO BCEX c(epax >KM3HU, AKTUBHO YYacTBOBaTh B JUAJOre WM JHCKYCCHM IIO
CylIecTBY OOCyXIaemMol TeMbl (yMEHHE 3aJaBaTh BOMNPOCHI, BBICKA3BIBATh CYXACHUS OTHOCUTEIBHO BBINOJHEHUS
npeajiaraeMoi 3a1auu, yYUThIBaTh HHTEPECHI U COTJIACOBAHHOCTH MO3UIUI APYTMX YYaCTHUKOB AHAJIOTA WU AUCKYCCHH);

pacro3HaBaThb HEBepOaJbHbIE CpelIcTBa OOIIEHMs, NOHMMATh 3HAYCHHE COIMAJBHBIX 3HAKOB, MPEIANOCHUIOK
BO3HUKHOBEHUS! KOHQJIMKTHBIX CUTYallUi, yMETh CMAT4aTh KOH(QIUKTHI U BECTH NEPETOBOPHI;

BJIAJETh PA3IMYHBIMU CIIOCOOAMU OOUIEHUS M B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIIOJIEH, MPOSBISAThH
YBOXUTEJIBHOE OTHOILLIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe POopMyIHpPOBATH CBOM BO3PAKEHUS;

pPa3BEPHYTO U JJOTUYHO HU3JIaraTh CBOO TOUKY 3PEHHMS C HCIOJIb30BAHUEM SI3bIKOBBIX CPEACTB.

2) coBMeCTHasl 1eITeTbHOCTh:

NOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON U MHAMBUAYAJIbHON paOOTHI MPHU PEHIEHUH OMOJIOTUYECKOM
po0emMbl, 000OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUs TPYIIOBBIX (POPM B3aMMOJAEUCTBHUS MpPU PEIICHUH Y4EOHOU
3a/1a4y;



BBIOMpATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBHUI C yUETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH KaXKI0TO YJIeHa
KOJUJICKTUBA;

NPUHUMATD II€JIM COBMECTHOM IEesTeNIbHOCTH, OPTaHU30BBIBATh U KOOPAHMHHUPOBATH NEHCTBUS MO €€ JOCTH)KCHHUIO:
COCTaBJIATh IUIAH JEHCTBUM, pacHpenensaTh poju ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pe3yJIbTaThl COBMECTHOM
paboTHI;

OLICHMBAaTh KAayeCTBO CBOErO BKJaJa M KaXKJIOTO YJYaCTHHKA KOMAaHIbl B OOIIMN pe3ynapTaT MO pa3pabOTaHHBIM
KPUTEPUSM;

npejiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAECH C IO3UIIMY HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUYECKON 3HAYMMOCTH;

OCYILECTBISATh MO3UTUBHOE CTPAaTErMUECKOE IIOBEJEHUE B Pa3JIMYHBIX CUTyallUsIX, MPOSBISATH TBOPYECTBO H
BOOOpakeHUe, ObITh NHULIMATUBHBIM.

OgiaieHHe YHUBEPCAJbLHBIMU PErysiTUBHBIMH 1eHCTBUSIMU:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOrMYECKHUE 3HAHUS 11 BBISIBJICHUSI MPOOJIEM U UX PELICHUS B dKU3HEHHBIX U YUEOHBIX CUTYalLlUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUMN 1IEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JACMCTBUSIX U MOCTYIKAX I10
OTHOIICHHUIO K KUBOH MPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENTFHO OCYIIECTBISITH MO3HABATEBHYIO JESTEIBHOCTD, BBIABIATH MPOOIEMBI, CTABUTh U (DOPMYIHPOBATH
COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACATEILHOCTH U JKU3HEHHBIX CUTYaIIUAX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pEIIEHUS NpoOJeMbl € YYETOM HUMEIOUIMXCS PECYpCcOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOUYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacImpsTh paMKH y9eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JieN1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

c1oco0cTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO MIMPOKOW 3PYIUIMU B pa3HbIX 00JACTSIX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00pPA30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:



JIaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIa/IeTh HaBBIKAMH I103HABATEIbHOM pe(ICKCHU KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBHI U MBICIUTEIBHBIX
IPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, UCIIOJIb30BATh MPUEMBI peIeKCUU ISl OLIEHKH CUTYallld, BBIOOpa BEPHOIO
peleHus;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YJIbTATOB ACATEIBHOCTH;

3) npuHATHE CeDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UILIMH JPYroro 4eJoBeKa.

INPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3ynbTaTbl OCBOEHUS COJAEp)KaHMA YydyeOHOro npeamera «buosorus» Ha YIIIyOJIEHHOM YpPOBHE
OpUEHTHUPOBaHbI Ha obOecneueHrne mpoduiibHOro o0ydeHus: oOydarommxca ouosorud. OHU BKIIIOYAIOT: cHelupUYEcKue
JUIsL OMOJIOTUY HaYYHbIE 3HAHUS, YMEHUS U CIIOCOObI IEHCTBUI MO0 OCBOCHHUIO, MHTEPIIPETALMK U PpeoOpa30BaHUIO 3HAHUH,
BUJIbI JIESATENILHOCTH IO MOJYYEHUIO HOBBIX 3HAHUM U HMX NMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, a TaKKe€ B peajbHbIX
KU3HEHHBIX CUTyauusax. IIpenMeTHble pe3ysibTaThl IPEICTABICHBI 110 F01aM U3yUYEHUS.

ITpenMeTHBIE pe3yapTaThl OCBOECHUS yueOHOro nmpeamMera «buosnorus» B 10 knacce n01MXKHbI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE€ M POJU OHOJIOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B (OpMUpOBaHUU
€CTECTBCHHO-HAYYHOM KapTUHBI MHUpPA, B I[IO3HAHWU 3aKOHOB IMPHUPOABI U pEUICHHH NpoOJieM paluoOHAIBLHOTO
IPUPOIOTIOIB30BAHUS, O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OHOJIOTHY;

BJIAJICHUE CUCTEMOUN OMOJOTMYECKUX 3HAHMUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue OMOJIOrMuYeCKue TEPMUHbBI U
NOHATUS  (KM3Hb, KJIETKAa, OpraHu3M, MeTaboJiM3M, TOMEOCTa3, CaMOPETyJislMs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT M pa3BUTHE), Ouonorudeckue teopuu (kiaetouHas teopust T. IlIBanna, M.
[nefinena, P. BupxoBa, XxpoMmocoMHasi Teopusi HacienctBeHHoctu T. Moprana), yuenus (H. M. BaBunoBa — o neHrpax



MHOT000pa3usi U MPOMCXOXKACHUS KyJbTYpHBIX PAacTe€HHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOr0O IMOKOJIEHUS,
pacIeryieHnus, YUCTOThl TaMeT, HEe3aBUCUMOTO HacjenoBaHus . MeHensi, TOMOJOrHYeCKUX PSAIOB B HACJEICTBEHHOM
u3menuuBoctu H. . BaBuiioBa), NpuHIMIIEI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIAMHU HAYYHOTO MO3HAHHUS, UCIOJIb3YEMBbIX B OMOJIOTMYECKHX MCCICTOBAHUSX KUBBIX
00BEKTOB (OMUCaHUEe, U3MEpPEHUEe, HaOI0ICHUE, SKCIIEPUMEHT);

YMEHUE BBIJCIATh CYIICCTBEHHBIE IPHU3HAKH: BHUPYCOB, KJIETOK IMPOKAPUOT M D3YKAPUOT, OJHOKICTOUYHBIX M
MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4YHCJIe OaKTepuil, TpuOOB, paCTCHUH, )KHBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U
CHUCTEM OpraHOB pAaCTEHUMU, >KMUBOTHBIX, YEJIOBEKAa, IPOIECCOB >XU3HEIACATEILHOCTH, MPOTEKAIOUUX B OpraHu3Max
pacTeHul, )KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX MPOLIECCOB: 0OMEHa BelecTB (MeTaboM3M), MPEeBpaICHUs] YHEPTHUH,
OposkeHHs, aBTOTPOPHOTO M TeTEepOTPOPHOr0 THUIIOB MHUTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO03a, MekHo3a,
raMeToreHes3a, SMOpUOTeHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOXKCHUS, WHAMBUAYAIBHOTO Pa3BUTHS OpraHH3Ma
(oHTOreHe3a), B3aMMOICUCTBUS T€HOB, FeTEPO3UCca, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aMMOCBS3U MEX]y OPTaHOUIAMU KJICTKH M UX (YHKIUSIMH, CTPOCHHUEM KIIETOK Pa3HBIX
TKaHel U ux QyHKIUAMU, MKy OpraHaMu U CHCTEMaMH OPTraHOB Yy PaCTEHUH, )KUBOTHBIX M YEJIOBEKA U UX (DYHKITUSIMHU,
MEXIy CHUCTEMaMH OpPTaHOB M WX (QYHKIUSAMH, MEXKAYy dTanmaMd OOMEHa BEIECTB, JdTalaMH KJICTOYHOTO IHKJIA U
KU3HCHHBIX IIUKJIOB OPTaHW3MOB, JTallaMH A3MOPHUOHAIBHOTO PAa3BHUTHSI, TEHOTHUIIOM W (PEHOTHIOM, (EHOTHIIOM H
dbakTOopamMu cpeibl OOUTaHUS;

YMEHUE BBISBISTH OTIMYUTEIbHBIC TPU3HAKH )KHUBBIX CUCTEM, B TOM UHCJIE PACTCHUI, ’KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME AaApPTYMEHTHI, OHOJIOTMUECKYI0 TEPMHUHOJIOTMI0O U CHMBOJIUKY IS
JI0Ka3aTeNbCTBA POJCTBA OPTAHU3MOB PA3HBIX CHCTEMAaTUYECKUX TPy,

YMEHHUE pemaTh OWOJIOTHYECKUE 3a7add, BBISBIATh INPUYUHHO-CIICJICTBCHHBIE CBSI3M MEXKAY HCCIICTyCMbIMH
OMOJIOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMU, JI€JIaTh BHIBOJBI M TPOTHO3bI HA OCHOBAHUY TIOJIYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJIHATh JTAOOPATOPHBIE U TPAKTUYECKHWE pabOThI, COONIOAATh MpaBuia MpuU paboTe ¢ y4eOHBIM H
71a060paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh TUITOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBLHBIME CPEICTBAMH, (POPMYITUPYS ICITb UCCIICIOBAHMUS,
aHAJM3UPOBATh MOJYyYEHHBIE PE3yIbTAThl U JIeJIaTh BHIBOIBI;



YMEHHE y4aCcTBOBATh B yYEOHO-UCCIENOBATENILCKON paboTe MO OMOJIOTHH, SKOJOTUU M MEIULMHE, TPOBOAUMON Ha
0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJUYHO NPEJACTABIATh TMOJYYCHHBbIE pe3yabTaThl Ha YUYEHUYECKUX
KOH(EpEeHIINSAX;

YMEHHUE OILICHUBATh 3TUYECKHE AaCMEKThl COBPEMEHHBIX UCCIEIOBaHUNA B 00JaCTH OHOJOTMM W MEAUIIMHBI
(KJTOHMpOBaHUE, HUCKYCCTBEHHOE OIUIOAOTBOPEHUE, HANpPABICHHOE HW3MEHEHHWE TE€HOMa W CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BBIOOp Oyaymiedl npodecCHOHAIBHOM AEATEILHOCTH B 00JacTH OHOJIOTHH,
MEJUIMHBI, OHOTEXHOJIOTUH, BETEPUHAPUHU, CEJIBCKOTO XO3SICTBA, TMHUIIEBONM MPOMBIIUIEHHOCTH, YIIIyOJIAThH
MO3HABATENIbHBI WHTEPEC, HAMPAaBICHHBI HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH MPOPECCHU U MPOJIOJKEHUE
OMOJIOrMUecKOro 00pa3oBaHMsl B OpraHU3alUsAX CPEAHEr0 MPO(ecCHOHATIBHOTO U BBICIIETO 00pa30BaHUsl.

TEMATHUYECKOE IIJNTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne ni/m Kourpoabnbie | IlpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypeEt
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3y4YEHUE
3 Buonorus kietku 2 0.5
4 XuMuyeckasi OpraHu3anusi KIeTKH 10
5) CrpoeHune 1 QyHKIMU KIETKU 8 2
6 OOMeH BelIeCcTB U NMPEeBpalleHUE SJHEPTUU B 9 1
KJIETKE
5 Hacnencreennas ungpopmanus u 9 05
peanuzanus €€ B KJIETKe
8 ’Ku3HEHHBI UK KIETKU 6 1




9 Ctpoenue u GyHKIIUA OPraHU3MOB 17 1.5
10 Pa3zMHOkeHHE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['enetnka — Hayka 0 HacJIeICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 ['eneTuka yenoBeka 3 0.5
15 Cenekiusi opraHU3MOB 4 1
16 buotexHonorust u cMHTETHYECKasE OMOJIOTHS 4
17 PesepBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
DJIeKTPOHHbIE
Jlara Jlara P
Ne uudgposbie
Tema ypoka U3y4eHus 1o HU3y4eHus 1o
n/n o0pa3oBaTe/bHbIC
IIAHY dakry
pecypcsl
buonorus kak KOMIUIEKCHas HayKa M KaK 4acThb
1 02.09.2026
COBPEMEHHOT0 00111ecTBa
2 JKuBble cucTeMbl U X CBOWCTBA 04.09.2026
3 YpoBHEBas OpraHu3alys KUBbIX CUCTEM 07.09.2026
Hcropust OTKpbITUA U M3y4eHUs KIeTKkU. KneTounas
4 09.09.2026
TEOpUs
MeTtozab! MOJEKYJISIPHON U KJIIETOYHON OMOJIOTHH.
[TpakTuyeckas pabdora «V3ydueHue METOI0B KIETOYHOM
5 P P yi A 11.09.2026
6uonoruu (xpomarorpadus, snexrpodopes,
muddepeHnmanbHoe neHTpudyrupoanue, [11[P)»
6 XUMUYECKUN COCTaB KJIETKH 14.09.2026
MuHepasibHbIE BEIleCTBa KJIETKU, UX OMOJIOTHYECcKast
7 16.09.2026
poib
Opranuyeckue BelecTBa KIETKH — OEJIKH.
8 JlaGopaTtopHnast pabota «O0HapyKeHHEe OEITKOB C 18.09.2026
MOMOIIbIO0 KaYECTBEHHBIX PEAKLIUi»
9 CsaoticTBa, K1accudukanus 1 GyHKIUN OETKOB 21.09.2026
10 OpraHnyecKkue BelecTBa KIETKH — YTJIEBOIbI 23.09.2026
11 Opraandeckue BeIecTBa KICTKH — JIUTHIbI 25.09.2026
12 Hyxneunossie kucnotsl. JJHK u PHK. JIaGoparophas 28.09.2026




pa60Ta ((I/ICCJ'ICIIOBaHI/IC HYKJIE€MHOBBIX KHUCJIOT,
BBIZICJIICHHBIX M3 KJIICTOK pPa3JIM4YHBIX OPIraHUu3MOB»

Crpoenue u pyakuuu ATOD. Jlpyrue

13 nykieosuarpudocdars (HTD) 30.09.2026

14 CexBenuponanue JJHK. MeToabl reHOMUKH, 02.10.2026
TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTobl CTPYKTYPHOM OHOTOTHH 05.10.2026

16 Tune! kietok. [IpokapuoTnyeckas KieTka 07.10.2026

17 CtpoeHnue 3y1<apnomqeuc1<0171 KIICTKHU. l}paKTI/I‘IeCKa}I 09.10.2026
pabota «/3ydueHue CBOICTB KIETOUHON MeMOpaHb»

18 IToBepXHOCTHBIN anmapar KJICTKH 12.10.2026
OnnomeMOpaHHbIe opraHou bl KieTku. [IpakTudeckast

19 pabota «3y4yeHue ABUKEHUS IUTOTIa3MbI B 14.10.2026
PaCTUTENBHBIX KIETKAX»
[ToyaBTOHOMHBIE OpTaHOMU/IbI KJIETKU: MUTOXOHIPUH,

20 rutactubl. JlaboparopHas pabota «MccnenoBanne 16.10.2026
TUTa3MOJIA3a U JIETUIa3MOJIN3a B PACTHTEIBHBIX KIIETKAX)

21 HemeMOpaHHbIe opraHON/IbI KJIIETKH 19.10..2026

22 Ctpoenue u QyHKIMH s1ipa 21.10.2026
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK DYKapHOT.

23 JlaboparopHas padoTa «/3ydeHrne CTPOCHHS KIETOK 23.10.2026
Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISITIHS ¥ AUCCUMIIISIIINS] — J[BE CTOPOHBI

24 MeTabonu3ma. Tumnel ooOMeHa BemeciTB. JlaboparopHas 06.11.2026
pabota «M3y4yeHne KaTaTuTHYECKOW aKTHBHOCTH
(bepMeHTOB (Ha mpuMepe aMHiIa3bl WK KaTalla3bl)»

o5 DepMEHTAaTUBHBIN XapaKTep PEaKLUi KIIETOYHOTIO 09.11.2026

metabonu3ma. Jlaboparopnas pabora «3yuenue




(bepMEeHTaTUBHOTO pacIIeIICHUs] IePOKCUIa BOJOPOIa
B PACTUTEIbHBIX U dKUBOTHBIX KIIETKAX)

26 benku-akTuBaTOphI U OEIKU-UHTUOUTOPHI 11.11.2026
27 ABTOTpOGHBII THII OOMEHa BEIIECTB 13.11.2026
28 ®doTocuHTE3 16.11.2026
29 XemocuHtes. Jlaboparopnas padota «CpaBHEHUE 18.11.2026
MPOLECCOB (POTOCHHTE3a U XEMOCUHTE3a
AHa’poOHbIe OpraHu3Mbl. Buabl 6pokeHusl.
30 JlaboparopHas pabota «CpaBHEHHUE MPOIIECCOB 20.11.2026
OpO>KEHUS U ABIXAHUSD)
AspoOHBIE OpraHU3MBbL. JTaIbl SHEPTETHIECKOTO
31 oOMeHa. DHeprusi MeMOpaHHOTO IPaJUeHTa IPOTOHOB. 23.11.2026
Cunre3 AT®: Pabora nporoHHoil AT®-cuHTa3bl
O00011eHre 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME
39 "OOMeH BeIIeCTB U MpeBpaIieHue YHEPTuu B KiieTke" / 55 11,2026
KonTponbHas pabora o teme "OOMeH BelecTB U
MpEeBpaIleHNe YHEPTUH B KIeTKe"
33 Peakninu MaTpuyHOTO CHHTE3a 27.11.2026
34 Tpanckpunuus — marpuunslii cuate3 PHK 30.11.2026
35 TpaHcHsIus u €€ dTarbl 02.12.2026
36 KoaupoBanue amuHOKHCIOT. Poii prubocom B 04.12.2026
O6uocuHTe3e Oenka
37 Opranu3zanys reHoma y NpoKapuoT U 3yKapuoT 07.12.2026
38 MoutekyisipHbIe MEXaHU3MBbI SKCIIPECCHH T'€HOB Y 09.12.2026
JyKapuoT
39 Bupycbl — Hek1eTOUHbIE (OPMBI KU3HU U OOJIUTATHBIE 11.02.2026

napa3uthl. [IpakTudeckas padora «Co3nanue Moaeu




BUpYCa»

BI/IPYCHBIC 3a0071eBaHus YECJIOBCKA, ’)KMBOTHBIX,

40 g 14.12.2026
pacTeHui

41 HanoTrexHomornu B OMOJIOTUH U MEIUIINHE 16.12.2026

42 JKu3HEeHHBIN UK KIETKH 18.12.2026

43 Martpuunsiii cunates JJHK 21.12.2026
XpomocoMsl. JlaboparopHas padora «M3yuenne

44 p patop P yi 23.12.2026
XPOMOCOM Ha TOTOBBIX MHUKpOIIpEnaparax»

45 JleneHue KICTKHM — MHTO3 25.12.2026
Tuns! knetok. Kapuokunes u nurokunes. Perynsamus
’KH3HEHHOIO UKIa KiIeToK. JlaboparopHas padora

46 1 patoprasi p 28.12.2026
«Habmonenre MUTO3a B KJIETKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKpOIpeIaparax)»
O0001IeHrEe U cucTEMAaTH3allMs 3HAHUH 110 TEMaM
"HacnencrseHHas nHGOpMAaIUI U pealn3aliis €€ B

47 e (opmatuis i peanisail 30.12.2026
knetke", "JKusneHHsii ukia knetku" / KontponpHas
pabora no Teme "Peakuuu MaTpuuHOro cuHTE3a"

48 Opranus3Mm Kak euHOE 11eI0e 11.01.2027
Txanu pacrenunii. JJabopatopHnas padora «M3ydyenue

49 'P . J1abopatopHai p v 13.01.2027
TKaHEW pacTCHUI»
Txanu )KUBOTHBIX U YenoBeka. JlaboparopHas padota

50 . 15.01.2027
«M3ydeHne TKaHEeH KUBOTHBIX)
Oprausl. CucreMsl opranos. JIabopaTopHas padoTa

51 p p paTop p 18.01.2027
«M3yueHne OpraHoB IIBETKOBOTO PACTCHHSI»

52 Omnopa Tena opraHu3MoB 20.01.2027

53 JIBI>KeHNE OpraHN3MOB 22.01.2027

54 [Tutanue opraHu3MoB 25.01.2027




IInTanne Mo3BOHOYHBIX JKUBOTHBIX. HI/IH_IeBapI/ITeJ'ILHaﬂ

55 27.01.2027
CHUCTEMA YEJIOBEKA

56 JlpIxaHue opranu3MoB 29.01.2027

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX M YEIOBEKA 01.02.2027

58 TpaHCcHOpT BEIIECTB y OPraHU3MOB 03.02.2027

59 KpoBeHocHas cucTeMa 03BOHOYHBIX )KMBOTHBIX U 05.02.2077
YeJI0BEKa

60 Boigenenue y opranu3smMosn 08.02.2027

61 3amuTa y OpraHu3MoB 10.02.2027

62 MMMmyHHas cucTema deioBeka 12.02.2027

63 Pa3npaxuMOCTh U perymsnus y OpraHu3MoOB 15.02.2027

64 ['yMopanbHas perymisauus U S9HJOKpUHHAs CUCTEMA 17.02.2027
JKUBOTHBIX U YEJIOBEKA

65 @opMBbI pa3MHOKEHUSI OPraHU3MOB 19.02.2027

66 [TomoBoe pazMHOXKEHHE 24.02.2027

67 Meiio3 26.02.2027
l'amerorenes. O6pa3oBaHue U pa3BUTUE MOJIOBBIX

68 kierok. JlabopaTopHas pabora «M3ydeHne cTpoeHus 01.03.2027
MIOJIOBBIX KJIETOK HA TOTOBBIX MUKPOIIPENapaTax»

69 HNunuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOICHE3 03.03.2027

70 3aKyagKka OpraHoB U TKaHEH U3 3apOJBIILIEBBIX JIUCTKOB 05.03.2027
Poct u pa3Butne xxuBoTHbIX. JlabopaTopHas pabota

71 «BpIsBIEHUE TPU3HAKOB CXOJICTBA 3apOAbIIEN 10.03.2027
MI03BOHOYHBIX JKUBOTHBIX»
PasmHoxenue u pasputue pacrenuit. Jlabopatopnas

72 pabota «CTpoeHHe OpraHoB pa3MHOKEHHSI BBHICILIUX 12.03.2027

pacTeHuin»




O060011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME

73 "Ctpoenue u pyHkuun opranu3mMoB" / KonTponbsHas 15.03.2027
pabora o Teme "CtpoeHue u pyHKIIMH OpaHU3MOB"
Hcropust CTAHOBIIEHHUSI U PA3BUTHUS TEHETHKU KAK HAYKH.
74 OCHOBHbBIE IOHATHUS U CUMBOJIbI TEHETHKH. 17.03.2027
JlaboparopHas padota «Jpo3oduiia kak 00bEKT
TE€HETUYECKUX UCCIIEIOBAHUI
3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
75 iV[OHOFI/I6PI/II[HO€ ckpenuBanue. [Ipaktudeckas padbora 19.03.2027
W3yuenue pe3ynbTaToB MOHOTUOPUIHOTO
CKpeLIMBaHus y Apo30duinr"
76 Huronornyeckue 0CHOBbI MOHOTHOPUIHOTO 2.03.2027
CKpEILUBaHUSA
77 AHnanu3upyrolee ckpeuupanue. Hermonnoe 24.03.2027
JOMUHUPOBAHUE
Jurubpunnoe ckpeuBanue. [Ipaktudeckas padborta
78 «V3ydyeHue pe3ynpTaToB AUTHOPUIHOTO CKPELIUBAHUS 26.04.2027
y IpO30(QHIIBD)
79 [MuTomornyeckre OCHOBBI z[HrHGsz[Horo CKpeIIUBaHUs 05.04.2027
80 CuenneHHoe HacleJ0BaHUE IPU3HAKOB 07.04.2027
81 XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTH 09.04.2027
82 I'eneruka nona 12.04.2027
83 T'eHoTHn kak eJI0CTHAs CUCTEMA 14.04.2027
84 I'eneTndeckuii KOHTPOJIb Pa3BUTHUS PACTCHU, 16.04.2027
JKUBOTHBIX U YEJIOBEKA
85 M3MeHunBOCTh NPU3HAKOB. BUIBI N3MEHUNBOCTH 19.04.2027
86 MoudukaoHHas “3MEHYUBOCTh 21.04.2027




87

BapuanyoHHBIH psg U BapuallMOHHAs KpUBasl.
JlaGopatopHas pabota «MccnenoBanue
3aKOHOMEpPHOCTEN MOJU(PUKALIMOHHON U3MEHYMBOCTH.
[TocTpoeHne BapuallMOHHOIO psifia U BApUaLlMOHHOU
KpHUBOW»

23.04.2027

88

['eHoTHOnueckas N3MEHYNBOCTE. KoMOMHATHBHAA
U3MEHYUBOCTD

26.04.2027

89

MyrtanronHas u3MeH4YUBOCTh. [IpakTnueckas pabora
«MyTtanuu y 1po30¢puibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

28.04.2026

90

3aKOHOMEPHOCTH MYTAI[MOHHOIO IPOLIecca.
OnureHeTHKa 1 SIUreHOMUKa

30.04.2026

91

O6o06menne u cuctemaruzamys 1o reme "l 'eHeTuka -
HayKa O Haclle/ICTBEHHOCTH U U3MEHYNBOCTHU
opranu3MoB" / KoHTponbHas paboTa 1o reme
"I'eneruka”

05.05.2027

92

I'enetuka yenoseka. [Ipaktuyeckas pabora
"CocraBiieHHE U aHAJIN3 POJOCIOBHON"

07.05.2027

93

MeToabsl METUITMHCKON T€HETUKH

12.05.2027

94

3HadeHue MEIUIIMHCKOM T€HETUKU B MMpeaoTBpalliCHUN
1 JICUCHUH I'eHETUYECKHX 3a00JIeBaHUI UeIOBEeKa

14.05.2027

95

OcHoBHble IOHATHSA cenekiun. JlaboparopHas pabota
"N3yueHne copToB KYJIbTYPHBIX PAaCTEHUN U MTOPOJ]
JTOMAITHUX KUBOTHBIX"

19.05.2027

96

MerTtons! cenekimoHHol padbotel. JlaboparopHas pabota
"N3yyeHue METOJIOB CEJIEKIIUHU pacTeHU"

21.05.2027

97

JIOCTI/I)KGHI/ISI CCJICKIINU paCTeHI/II\/II 1 )KUBOTHBIX.
[Tpaktuueckas padota "[IpuBuBKka pacTeHU"

24.05.2027




COXpaHCHI/IC, HN3YUCHUEC U UCII0JIb30BaHUEC

98 26.05.2027
TCHETHYECKUX PECYPCOB
bruotexHonorus Kak Hayka ¥ OTpaciib MPOU3BOJICTBA.

99 [TpakTuueckas padota "M3yueHne 0ObEKTOB 28.05.2027
OnoTexHoJI0rHHn"

100 OCHOBHBIE HAIIPABJICHUS CHHTETUYCCKUN OMOJIOTUH

101 XpOMOCOMHasI ¥ T€HHAss MH)KCHEPHS

102 MenunuHcke OMOTEXHOJIOTUA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




MPOBEPSEMBIE HA EI'D 110 BUOJIOTUU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

CdopmupoBaHHOCTH 3HAHUW O MECT€ W POJM OMOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHWU 3aKOHOB NMPUPOABI U
PEIICHUHY KU3HEHHO BAKHBIX COLUATBHO-ITHUYECKHUX, SKOHOMUYECKHX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, a TAKXKE B PELICHUH BOIIPOCOB
paIMOHaIBLHOTO MIPUPOAOIOIF30BaHUA, B (POPMUPOBAHUU [IEHHOCTHOTO
OTHOIIEHUS K IPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenune cucremoil 3HaHMIT 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHMS, UCIIOJIB3YEMBIX B OMOJOTMYECKHUX HCCIICTOBAHUSIX KHBBIX
00OBEKTOB M D3KOcHCTEM (ONUCaHWE, W3MEpEHue, MPOBEACHUE
HAOIOACHUI); CIIOCOOAMU BBISIBICHUS W OIICHKH aHTPOIIOT€HHBIX
WU3MEHEHUH B IIPHPO/IC.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpenctBaMu, GOPMYyIHpYys LeJNb HCCIEIOBAHUS, AHAIN3UPOBATH
MOJTyYCHHBIE PE3YJIbTATHI U JIETaTh BBIBOJIBI.

BbisiBIeHHE 3aBUCUMOCTH  MEXIYy HMCCIEyeMbIMH BEJIMYMHAMU,
00BsICHEHUE MOTYUYEHHBIX Pe3yJbTaToB U (OPMYIUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BIageTh CHUCTEMOW OHONOTUYECKUX 3HAHMN, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAIONME OWOJOTUYECKUE TEPMHUHBI M TOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OpPraH, OpPraHW3M, BUJ, TIOIMYJISIIMS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHUTET,
OuvocuHTe3 Oenka, OWOMONMMMEPBI, JUCKPETHOCTh, CaMOPETYISIKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTD, M3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);

Ouosjormuyeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHAJIbHO-CENEKTUBHOTO MUMMyHutera II.
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS DHBOJIOLUHU, TEOPHUs




antporioreHeza Y. [lapBuna; Teopust Ouoreomenoza B.H. Cykauéra;
yuenne H.W. BaBuioBa o meHTpax MHOTOOOpasus M MPOUCXOMKIACHUS
KyJIbTypHbIX pactenuid, yudenue A.H. CepepuoBa o0 nyrsix u
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs TOTOMKOB IEPBOT0 MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHMs MpusHakoB [. Mennens;
CUEIUICHHOTO HAacCJIeIOBaHUs TMPU3HAKOB W HAPYIICHUS CIEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
m3menunBocty H.M. BaBwioa; renernueckoro pasHoBecus JIx.
Xapan u B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (Muaumyma FO. Jlubuxa, sKojgorMueckor mupaMuibl 4uced,
OMOMAacChl U SHEPTUH);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona J[x.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

VYMmenue peiiaTb IMOUCKOBBIC OuoJI0ruYecKUe 3aJa4u,; BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBA3U MCKIAY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU 06LCKTaMI/I, mnpoueccamMm MW ABJIICHHUAMU, J€JIAThb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHUEC CXCMbl CKPCHIMBAHHA I Pa3HBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI ICPECHOCA

BCHICCTB U SHCPI'U B 9KOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3U  MEXJIY CTPOCHHEM U
(GyHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BEILIECTB; TallaMH KJIETOYHOI'O LIUKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTaraMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢GeHOoTUNIOM U  (pakTopaMu Cpeapl OOUTaHUS;
IpoLeccaMy  JBOJIIOLMM; JBIKYLIIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCHUCTEM U NPUCHOCOOIECHUSMH K HUM

OpraHu3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIE TPU3HAKH:

CTPOCHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIIEHO30B, YKOCHUCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PaCTCHUH,
KUBOTHBIX, YEJIOBEKA; MPOILIECCOB KU3HEEATEIBHOCTH, TPOTEKAIOIIUX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (MeTa0oau3M), HWHPOPMAUH U
MpeBpalleHus] SHEPTruH, OpOKEeHHUsI, aBTOTPOPHOTO U TeTepOTPOPHOTO
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
pa3sMHOXKEHHUs, UHIUBHYyalbHOIO PAa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCHUCTBUSA TI'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
orOopa,  CTaOWIM3HPYIOLIETO, JBIXKYIIETO ¥ Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUJ000pa30BaHus; BIUSHUS JABHXKYIIMX CHJI SBOJIIOLIMM HA TFeHO(QOH]
MOMYJISIUM; TPUCIIOCOOJICHHOCTH OpraHu3MOB K cpene oOuTaHus,
4yepe[OBaHMsl HANpaBICHUM 3BOJIOLMHU; KpPYroBOpOTa BELIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

Cq)OpMI/IpOBaHHOCTI) YMGHI/IFI BBIACIATH CYHIGCTBGHHI)IG HpI/IBHaKI/I
BHPYCOB, KIJIETOK IIPOKAapUOT M DYKapuUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHW3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U IMPEBPAIICHHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOr0 M JHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPCHUS, Pa3BUTHI H
Pa3MHOXCHHUS, UHIUBHIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
00pBOBI 32 CYIIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpene OoOWTaHus, BIMASHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTI)OHOFeHHI)IX I/I3M€H€HPII7[ B DKOCUCTECMaAX
CBOEHM MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIIECHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATHYECKUX T'PYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMS; EIWHCTBA YEIOBEYECKHX pac;
He00XO0IMMOCTH 37J0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYLIECTBOBAHHMS MPUPOIBI U

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHUBATh WHGOPMAIMIO OHOJIOTHYECKOTO
coJiepKaHUsl; MHTEPHPETUPOBATh ITUUECKHE ACIEKThl COBPEMEHHBIX
UCCIeIOBaHU B~ OWoNorMHM,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccmarpuBath rJ100anbHbIe 9KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
1O BUOJIOI'NHA

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

11

CoBpemenHass OMOJOTMS — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM 1poOsiembl. DyHAaMeHTaJdbHbIe, NMPUKIATHBIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, cBsizannblie ¢ Ouosiorueid. 3HaueHue OUONOTHH B
MPAKTUYECKOW JIESITEIbBHOCTH YEJIOBEKa: MEJMUIUMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JKuBble cucTemMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIOXHOCTb H
YIOPSIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMoOpraHu3aIys,
CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIUH >KUBBIX CHUCTEM: MOJEKYISPHBINA, KICTOYHBIA, TKAHEBBI,
OpraHU3MEHHBIH, HOMYJISITHOHHO-BUI0BOI, 9KOCHUCTEMHBIH
(buoreoneHoTHYeckmii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHBIE TIPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTepuun

1.3

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, H3MepeHHE, SKCIEPUMEHT,
cucreMmaruzamnus, Metaadanui3. IloHstTme o 3aBUCHMOM ©W HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue s3kcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaKeHUS pe3yJbTAaTOB ADKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ounonorudyeckas cucrema

2.1

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IUHHLA >KUBOTO. VICTOPHS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanun, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJOKEHUSI COBPEMEHHON KJIETOYHOU TEOPHUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpomaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOE

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIBTPaMHUKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,




TeIUIoperyasiuuu. MuHepaabHble BEIIeCTBAa KIETKHU, WX OHOJOTHYecKas pOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BropuuHas, TpeTHyHas, 4YeTBEPTUYHAs CTPYKTYphl. [leHaTypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIuu OeKOB.
VYrneBoabl. MoHOcaxapuIpl, AMCAXapUbl, OJUIOCaXapuabl M IOJIHCAXapUbl.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonoruueckue GyHKIUU YIIIEeBOAOB.

Jlumuner. T'wapodubHo-rUApOdOOHBIE cBolicTBA. Knaccudukamus JIumuaoB.
Tpurnuuepunsl, ¢Gochomunuabl, BOCKH, CTEpoHabl. buonormueckue (yHKIUU
munuaoB. O0mre cBoicTBa OUONIOrMYECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTD
K CaMO3aMbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunmun kommmiemenTapuoctu. [Ipasmno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupanb. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxuu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonornueckue ¢pynkunn AT®. BoccraHoBieHHbIE IEPEHOCUHKH, UX (YHKIIMU B
kierke. CekBenuponanue JJHK.

CrtpykrypHast OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunbl  knerok: dsykapuoTHyeckas M IpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTH4Yeckoi kieTku. KierouHas creHka OakTepuil W apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OHMOLIEHO3aX.

Crpoenre U (PyHKIIMOHMpPOBAHHUE SYKAPHMOTHUECKOM kieTku. Ilnmazmatmueckas
MeMOpana (tutazmanemma). CTpykTypa TutazMatuyeckod memOpanbl. TpancmopT
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénHass muddy3us), aKTUBHbIM (NEPBUYHBI M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-kaaneBoro
Hacoca. DHJIOIMUTO3: MUHOMHUTO3, (aromuTo3. Dk30uuTo3. KieTouHas cTeHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

[Muromnazma. Ilutozons. [lutockener. [IBmxkenue wnuromnasMbl. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapar ['oapaxu, TU30COMBI, UX CTpOEHHE U (QYHKIMH. B3aumocBs3b
OJTHOMEMOpaHHbBIX OPraHou0B KJeTkH. CTpOoeHHE TPaHyNSPHOIO PETUKYIyMa.

Cunre3 pacTBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [Tmaakuit




(arpanynsipHBIF) SHIOIUIA3MAaTUYECKHK peTHKyayM. CekperopHas GyHKIUS
annapara [ombmku. TpaHcmopr BemiecTB B KIETKe. Bakyoiln pacTUTENBbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOH/IPUU, TUIACTUIBI.

Crpoenre W (QyHKIMM MUTOXOHApPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JIYKapuoT.  XJIOPOILJIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIIMX PACTECHUM.

HememOpannbie opranounsl kiaetku CrpoeHre U (QYHKIUM HeMeMOpaHHBIX
opraHoujioB Kkjetku. Pubocombl. MukpodunameHTsl. MbplllleuHble KIETKH.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHE U [BHXKEHHE J>KTYTUKOB H
pecHrdek. MUKpOTpyOOUKH HUTOIIa3Mbl. L{eHTpros.

SAnpo. Obonouka sipa, XpOMAaTHUH, KapUOIMIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
byakuu. SnepHbiii 6enkoBbli MaTpukc. [IpocTpaHCTBEHHOE pacmoOKEHUE
XpoMocoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3yKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

2.4

AccuMuisiiMsl M JUCCUMMIISALUS — JIBE CTOPOHBI MeTaOosn3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOHBIA. YUacTHe KHCIOpOoJa B OOMEHHBIX
mpoleccax. DHepreTuyeckoe oobOecriedyeHne KiIeTku: mnpeBpamienue ATO B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuuidl KJIETOUYHOTO
Merabonm3ma. DEepMEeHTHI, WX CTPOEHHE, CBOMCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otianuns (epMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTHBATOPbl M OENKU-UHTMOMTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBruHBIl CHUHTE3 OpraHUYECKHUX BemecTB B kierke. PotocuHre3. Ponb
XJIOporiacToB B mporecce (orocunTeza. CBeroBas u TeMHOBas (¢asbl.
ITponykTuBHOCTH (OoTOCHHTE3a. BnusHue paznuuHbIX (AaKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMmocuHTe3. PazHooOpas3ue opraHn3MOB-X€MOCHHTETHUKOB: HUTPpUPUIIMPYIOIIHE
OakTepuu, >Kene300aKTepuu, CepoOaKTEPHH, BOJOPOAHBIC OaKTEepuu. 3HAUEHUE
XEMOCHHTE3A.

AHa’poOHbIe OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCIIOJIb30BaHNE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl 3HEpPreTuueckoro oomeHa. [loAroToBUTENbHBIHM
stan. ['MuKoan3 — 6ecKuCcIoOpoAHOE paculeyIeHUue TI0KO3bI.

buonornueckoe OkHCIEHWE, WIM KIETOYHOE JblXxaHHe. Poilb MUTOXOHIpUU B
mporueccax OMOJIOTUYECKOTO OKHCIJICHHUS. Huknnyeckue peaxkuuu.

OxwucnurensHoe ¢ochopunuposanue. [IpenmyiiecTsa a3poOHOro MyTH OOMeEHa




BEILIECTB Mepes] aHadPOOHBIM. D (PEKTUBHOCTD SHEPTETHUECKOTO OOMEHa

2.5

Peakiium MaTpu4HOrO CHHTE3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEaKIUIX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHON nHnpopmanuu. ['enernyeckuit
KoJ, ero cBoWctBa. TpaHckpunuus — matpuunbii cuHTte3 PHK. Ilpunuumns
TPAHCKPHIILIUU: KOMILIEMEHTAPHOCTh, aHTHIIAPAJUIETbHOCTh, ACHMMETPUYHOCTD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oernka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucior. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranu3anys reHoMa y IpOKapuoT U 3yKapHoT. Perymnsuus akTUBHOCTH I€HOB Y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perymsimus oOMeHHBIX
nporeccoB B kieTke. KiieTounslit romeoctas.

Bupycbl — HekneTouHble (OpMBI KU3HH M OOIUratHeie napasuThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(haros.

BupycHsie 3a0oneBaHus 4elioBeKa, KMBOTHBIX, pactenmii. CIIN/], COVID-19,

COIIMAJIBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii nwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHrerndeckuit  (HOCTMUTOTMYECKHH), CHHTETUYECKHH H
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBI HAa0Op KIETKM — KapHOTHM. JIMIUIOMAHBIA U
rarionIHbIi - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASINNE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHes u nurokuHe3. buosnornueckoe 3Ha4eHHE MHTO3a.
Perynsus mutoTndeckoro nukia kiaeTku. Ilporpammupyemas kietouHasi rudens
— anonTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

Opranusm Kak OMosiornyecKkas CucTemMa

3.1

OOHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3MbBl  H
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMbl pa3sMHOKEHUS OPTraHMW3MOB: Oecrojoe (BKJIKOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Gecrnonoro  pasMHOXKEHHUS:  [MOYKOBAaHHE,  CIOPYJISAIMS,
(bparmMeHTays, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. [lonoBbie KIeTKH, win rameTsl. Meito3. Ctaguu meiiosa.

[ToBenenne xpomocoMm B Meno3e. Kpoccunrosep. buonorndeckuii cMbIca Meo3a




Y TI0JIOBOTO Ipouecca. Meno3 U €ro MeCTO B JKU3HEHHOM IIMKJIE OPraHU3MOB.
IIpenzaponpiieBoe pazButue. l'amMeroreHe3 y XUBOTHBIX. II0sIOBBIE JKeie3bl.
OOpa3oBaHue W pa3BUTHE TMOJNOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue moJiOBBIX KiIeTOK. OmIOJ0TBOpEHHE U SMOpPUOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craauu 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apobnenus. OcoOeHHOCTH
Npo0JieHUsT MJIEKONMTAIOIINX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpPraHoB M TKaHEH M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHHME 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpHOHANbHAs MHAYKLUMA). 3akiajkKa IUlaHa
CTPOEHUSI KHBOTHOTO KakK pe3yJbTaT HEpapXW4ECKHUX B3aMMOJACHUCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXkKaroleH
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y O€CIO3BOHOYHBIX M TIO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYE€HUE NPSAMOrO MU HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XUBOTHbIX. (DaKkTOpHI peryisaLun
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPHUOHAIBHOIO pa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [leprnosibl OHTOreHe3a 4eaoBeKa.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM TMKJIe pacreHud. (OOpa3oBaHume cImop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOI0TBOPEHKE Y IIBETKOBBIX pacTeHHi. OO0pazoBaHue u

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiaquu OHTOTCHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

3.2

Uctopust craHOBiEeHWS W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBbIE
FEHETUYECKHUE TOHATHS W CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJIJIEIbHBIE
IEHbl, AJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TEeTePO3UTroTa, YHUCTasl JHMHHS, TUOPHIbI, TEHOTHN, (EHOTHUII.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THUOPHUIOIOTHYECKUN,  ITUTOJIOTHUECKUH,

MOJIEKYJIIPHO-T€HETUYECKUIN

3.3

Monorubpunnoe ckpemupanue. [lepBblit 3akoH MeHens — 3aK0H eInHo00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHgens — 3aKkOH pacIIEIIEHUs MNpPHU3HAKOB. [lUTonornueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolee ckpemuBaHue. IIpomMeXyTOUuHBIM XapakTep Hacl€OBAHHUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBHUCHMOIO

HacCJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO




CKpEIIIMBaHHUS.

CueruieHHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacJeJ0BaHUE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosa. XpoOMOCOMHBIM MEXaHWU3M OMNpeleSeHHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa TIOJIOBBIX XpomocoM. HacnemoBanue mNpu3HAKOB, CLEIUJICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneiioTponusi — MHOXXECTBEHHOE JICUCTBHUE
reda. MHOXECTBEHHBIM ajjIenu3M. B3anMoaeicTBHE HEaJUICIbHBIX TI'€HOB.

KommemenrapHocts. Onuctas. [lonumepus

3.4

B3aumopeiicTBre reHoTUNA U cpeibl Ipu GopMupoBaHuu GeHotuna. Mi3amMeHunBocTh
npu3HakoB. KadecTBEHHbIE M KOJUYECTBEHHBIC MPH3HAKH. BUABI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas ~ u3MeHuuMBocTb.  Pomb  cpempl B (opMHpOBaHHUU
Mo UKAIMOHHON H3MeHYnBOCTH. Hopma peakiiuu npusHaka. BapuanuoHHbli psij
u BapuanmonHas kpuBas (B. HWoranncen). CpoiictBa MOAM(PHUKAIIMOHHON
W3MEHYHUBOCTH.

I'enorunuyeckas u3MeHYUBOCTh. CBOMCTBA TEHOTUITMYECKON M3MEHUUBOCTH. BHbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOunatuBHass W3MEHYMBOCTh. MeiH03 ¥ TOJIOBOM TIPOLIECC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3JaHUU
TeHETUYECKOT0 Pa3HO00pa3us B Mpe/enax OAHOro BU/A.

MyranmoHHas U3MEHYMBOCTh. BHIbl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYLUMPOBAHHBIC MYyTalWW. SIepHBIE W IUTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHsl M HMX BIMSHME Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MIOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUYECKUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

Bagsusos). BHesiiepHast ”3MEHUHMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wuyenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIe€HOMaA
yernoBeka. MeToapl  M3Yy4eHUsT TEHETUKM  YeJIOBEeKa: TE€HEaJOTrMYeCcKui,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-TEHETUYECKHI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCSCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU




3.6

JlomecTukanus U ceiaekuus. 3apoxkACHUE CENIEKIMK U ToMecTukauuu. Ydyenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKACHUS W MHOT000pasusl KYJIbTYPHBIX PACTCHUM.
Ponb ceneximu B co3aHUK COPTOB pAaCTEHU U MOPOJT KUBOTHBIX. COpT, Mopoja,
TaMM. 3aKOH T'OMOJIOTMYECKHMX PsJIOB B HACIEACTBEHHOW M3MeHunBoctd H.M.
BaguioBa, ero 3HaueHue Jj1st CEIEeKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYAJIbHBIN. JTansl KOMOMHAIIMOHHOMN CCJICKIIUH. UcnbiTanue
MpoU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C IMOMOUIbIO OLEHKH
(dbeHoTHa NOTOMCTBA M OTOOP 0 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/| CEJICKITMOHHOM paboThl. PannanuoHHbIH 1
XUMHYECKHI MYyTareHe3 Kak WCTOYHUK MYTaluid Yy KyJIbTYpHBIX (QopM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PEIAKTUPOBAHUS UM METOJOB
pexombunanTHbeix JIHK 1715 momydeHuss ©cXoIHOTO MaTepHana AJisi CEJIeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpelIMBaHue, Wid HUHOpuauHT. HepoJcTBEHHOE CKpelMBaHWe, WM ayTOPWIWHT.
I'erepo3uc u ero npuumsbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpumzanyst. [Ipeononenune Oecruiouiss MeXBUIOBBIX THOpUAOB. JlocTrkeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTBI, UCHOIb3YeMbIe B OMOTEXHOJIOTMH, — KIIETOYHbIE U TKaHEBbIE KYJBTYpBI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpaguluOHHAas  OHOTEXHOJIOTHS:
xjae0onedeHne,  MONyYeHHE  KUCIOMOJIOYHBIX  TPOAYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX TEXHOJOTHI.
IIpousBoacTBO  Oenka, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKIMS SIMLIEKIETOK W KJIOHMPOBAHHUE JKUBOTHBIX.
Mertoa TpaHCIUTaHTaLUHU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpyupoBaHue pexkomMOuHaHTHRIX JIHK. JlocTmkeHus W mepcreKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJOTHH.

Hcnonp30BaHe CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHHu4€CKOro Mmupa

4.1

buomornveckoe  pasHooOpazme  opraHm3moB.  CoBpeMeHHas  cHUCTeMa
opraHudeckoro wmwupa. llpuHIMNbBI Ki1accupuKanuu opraHu3mMoB. OCHOBHBIE
CHCTEMaTUYeCKHe IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS W JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OHOKIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IAPYTHE
npoTucThl. KosloHnanabHble Opranu3Mbl. [IBI)KEHUE OAHOKIETOUHBIX OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OpPraHU3MOB.

PaSHpa)KI/IMOCTI) Y OJHOKJICTOYHBIX OPraHU3MOB. Takcucer




4.2

MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBs3b YaCTE MHOTOKJIETOYHOT'O OpraHu3Ma.
TKaHI/I, OpFaHLI U CHUCTEMBI OpFaHOB MHOT'OKJICTOYHOT' O OPFaHI/I3Ma. OpFaHI/I3M
Kak enuHoe uenoe. TkaHum pacteHuid. Tumbl pacTUTENbHBIX  TKAaHEM:
oOpaszoBarenibHass, IOKPOBHAs, MPOBOAMAIIAS, OCHOBHAs, MEXaHHYECKas.

OcoGenHoctu cTpoeHus, PYHKIUN U pacIOIOKEeHUs TKaHEeH B OpraHax pacTeHUi

4.3

BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUd. OYHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacrenunil. J[BU>keHUE MHOTOKJIETOUYHBIX PACTECHHUN: TPOIIU3MBI U
Hactuu. Ilornomenue BOABI, YIVIEKUCIOrO ra3a M MUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB uepes3 MoBEpXHOCTh KIICTKH.
TpancnoptHele cucTeMbl pacTeHMil. Beinenenue y pacrenuid. 3ammra y
MHOTOKJIETOUHbIX pacTteHuil. Kyrukyna. CpeacTBa macCUBHOM M XMMHYECKOH
3auUThl. DUTOHLUIBL.

PasgpaxxumocTs M peryisnus y opraHu3mMoB. PasgpakmMocTe M peryisinus y

MHOT'OKJICTOYHBIX paCTeHI/If/'I. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroKk/IeToYHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTe€il  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4YelIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEIUalbHAas, COCIWHUTEIbHAsA, MBbIIICYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (QYHKUMH U pacmoiiOKEHUsT TKaHel B oOpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

OpraHbl U cUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMU OpraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIB>K€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtaHume »xuBOTHBIX. IluTanue
MO3BOHOYHBIX UBOTHBIX. J[pIXxaHue knBOTHBIX. KoxHoe npixanue. KabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHWe IO3BOHOYHBIX >KMBOTHBIX. ODBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XUBOTHBIX. JIpIXaTelIbHAs CHCTEMa 4elloBeka. MeXaHu3m
BEHTWIALIMM JIETKUX Yy NTUL W MICKONUTAOMUX. TpaHCIOPT BEIIECTB Y
opranu3MoB. TpaHCIIOPT BEHIECTB Yy XMBOTHBIX. KpoBeHOCHas cucrema u e
opranel. KpoBeHOCHas  cucremMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUsI. DBOJIIOLIMOHHBIE  YCIIO)KHEHHsS] CTPOEHUS KPOBEHOCHOM
CUCTEMBI NTO3BOHOYHBIX >KMBOTHBIX. BblIeneHue y opranu3moB. Beijenenue y
KUBOTHBIX. COKpaTUTENnbHbIE Bakyosin. Opransl BbiieneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJICIUTEIBHOW CHCTEMaMH. BplieneHne y NO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBel M ux

IIPpOU3BOJHBIC.




PaznpaxuMocTs U peryssnus y opraHu3MoB. Pa3apakxuMocTh y 0JTHOKJIETOYHBIX
opranu3moB. Takcuchbl. Pa3apaXuMocTe W PpEryjsiuss y MHOTOKJIETOYHBIX
pacteHuil. PocToBbIe BENIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pedieKTopHas peryysilus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cucrema u e€ otaeinsl. DBONIOLMOHHOE YCI0KHEHNE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTka anroputMoB u mporpamm i 3PQPEeKTHBHON (PyHKIHMOHATBEHON
aHHOTAllUW ~ TEHOMOB,  TPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, JKHUBOTHBIX U YCJIOBCKA

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLEC

5.1

Oprasnbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycrnoBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. J[eficTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [ wmmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. besycioBHbIE U YCIOBHBIC PEIICKCHI

5.2

3amuTa opranu3Ma ot Oone3nell. UMMyHHasi cuctema denoBeka. KiieTouHslil u
TYMOpaJbHBIA UMMYHHUTET. BpoxaéHHbIN, npuoOpeTéHHbIN crneunduyeckuit
UMMYyHHUTET. Teopusi  KIOHaJIbHO-CEIeKTUBHOro ummyHutera (IL.DOpaux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3smMoB. Poib

BpO)KI[éHHOl"O HMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a0071eBaHUH

5.3

KpoBeHocHast cucrema u e€ opransl. Cepie, KpOBEHOCHbIE COCYAbl U KPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

5.4

Z[LIX&HI/IC YCJIOBCKaA. I[I/I(I)(l)y3I/I$[ Ta30B UCpe3 NOBEPXHOCTh KIICTKU. I[BIX&TCJ'ILH&H
CuCTCMa  4YCJIOBCKA. I[I)IXElTeJ'II)HaSI MMOBEPXHOCTh. PGFYJ'HIIII/HI JbIXaHUs.

JIpixarenbHble 00BEMBI

5.5

[InmeBapurenbHas cucreMa 4enoBeka. OTaensl NUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapurenpHple  kKene3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKIIETOYHOE

MUIIEBAPEHUE

5.6

ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkunonuposanue Hedpona. OunbTparys, cekpeuus U oOpaTHOEe BCachbIBaHHE

KaK MEXaHU3MbI pab0Thl OpraHoB BbleNeHuss. OOpa3oBaHrEe MOYH Y YeJIOBEKa

5.7

I[BI/I)KGHI/IC YeJI0BEKa: MbIeuHas cucremMa. CKeIeTHEIC MBIIINOBI U HUX pa60Ta.

CTpOCHI/IC U TUIIBI COEIMHEHUS KOCTEH

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  Teopust Y.  JlapBuna. [Ipenmochiiki — BO3HUKHOBEHUS

napBuHu3Ma. JKu3Hp 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.




JIBroKkymue cuiibl 3BoMONMUA BUIOB 1o Y. J[apBuHY (BhICOKash MHTEHCHUBHOCTH
pPa3MHOXXCHHS OpPTaHM3MOB, HACJEICTBEHHAs W3MEHYHMBOCTh, Ooprba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBosonid. CoBpeMeHHasl SBOJIIOIMOHHAS OHOJIOTHs. 3HAYEHHE SBOJIIOLIMOHHOMN

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Monmynsanus kak sjeMeHTapHas enuHuna 3Bostolud. COBpPEMEHHbBIE METOJIbI
OLIEHKU TeHETUYECKOro pa3HooOpa3ust M CTPYKTypbl mnomyisuui. M3meHenue
reHooHa TOMYJSIUH KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro pasuosecus Jxx. Xapau, B. BaiinGepra.

OneMeHTapHble (HAKTOPhl  (IBMIKYILME CHJIBI) 3BOJIOLUH. MyTalMOHHBIN
nporecc. KomOunaTuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE HW3MEHEHHWsS 4YacToT aviened B momymsmusax. Oddekr
OCHOBATEJIs. Murpanumu. N3omsanus HOMYJIALN: reorpaduueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHASA).

EcrectBeHHblii 0oTOOp — HampaBistomMid  ¢axtop 3IBoionuu.  DopMel
€CTeCTBEHHOTO  OTOOpa: JBWKYIIUH, CTAOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(mu3pynTuBHbI). [TonoBoit oTOOp.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLIUU.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucmocoOieHnit y opranu3MoB. OTHOCUTEIBHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum U CTpykTypa. BumooOpazoBaHue Kak pe3yabTar
MUKposBotoiu. M3onmsamus — kirodeBoil dakrop BupooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJUIONATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BomtonMoHHON OMOIOTMU B Pa3pabOTKe HAayYHBIX METOJIOB COXpPaHEHHS
O0ropazHooOpazusi. MUKPOIBOIIONMSA U KOIBOJIOIMS TMapa3uTOB U HX XO35EB.
Mexanu3mbl HOpMUPOBAHHS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOObI O0PbOBI

C HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIOIUHU. [laleoHTONIOrHYEeCKue METOMBI M3YyUCHHS
sBomonnu. [lepexonubie GopMbl 1 PUIIOTEHETUYECKHE PSIBI OPTAHHU3MOB.
buoreorpaduyeckue Meroapl u3ydeHus oo, CpaBHeHue (Gropsl U GayHbI
MaTepuKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUCHUA




SBOJIOUMU. ['€HeTHUYeCKHe MEXaHWU3Mbl 3BOJIIOIMM OHTOTE€HE3a W TOSIBICHUS
SBOJIIOLIMOHHBIX ~ HOBHIECTB. | 'OMOJOTMYHBIE W  AHAJOTUYHBIE  OpPTraHbI.
PynumeHrtapHbsle  opraHbl M araBU3Mbl.  MOJIEKYJISIPHO-T€HETUUECKUE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonoruunsie reHbl. COBpeMEHHbIE METOMABI MOCTPOSHUs (UIOreHETHYECKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTAllUU U 3BOJIIOLMSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

AI[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIFOIINH

6.4

Hayunple rumore3bl TNPOUCXOXKIEHHS >KM3HM Ha 3emuie. AOuorenes u
naHcnepmus. JloHay4Hble MpeICTaBICHUS O 3aPOKICHUH KU3HU (KPEALIIOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOKACHUS KU3HU U €€ ONMPOBEPIKEHUE OINBITAMHU
®. Pemu, JI. Cnamranumanm, JI. Tlactepa. IlpoucxoxneHue Ku3HU U
acTpoOHOIIOTHS.

OcHoBHbBIE 3Tallbl HeOpraHM4ecKoi 3Bomtouuu. [lnmanerapHas (reonoruueckas)
IBONIIOLIMS. XHMHYEcKash HBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BemiectB u3 Heopranmdeckux. Omeir C. Mwumepa u I'. FOpu. OOpa3zoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnas runote3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XongeitHa, reHetudeckas rumote3a I. Mémmnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJICTKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meroabl. OTHOcUTENbHAs M aOCOMIOTHAS TEOXPOHOJIOTHS.
I'eoxpoHosIornueckas 1mkasua: 0Hbl, Opbl, HEPUOBL, JTOXH.

Hauanensie 3Tansl oprannyeckoil 3posonuu. [losBieHne M 3BOTIONUS MEPBBIX
KJIETOK. OBOJIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIEHKH KaK aHaJor MepBbIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 2yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLUUOHHOE MPOUCXOXKICHUE
BUpycoB. IIpoucxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(do3bl
pactenuii. Beixon pacrenmit Ha cymy. IlosBneHume CHoOpoBBIX pacTeHUN U
3aBoeBaHMe MMM cymd. CeMmeHHble pacTeHus. I[IponcxXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl SBOJIONUM JKUBOTHOrO Mupa. OcHOBHbIE apoMop(do3bl
XKUBOTHBIX. Bennckast ¢payna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunos. [lepBrie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampubuii 1 pentuiuil. [IporcxoxkaeHne MIEKONUTAONUX U




ntui. [lpuamun kmoueBoro apomopdosa. OcBoeHHE OECrO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEepUoaM: apXei, poTepo30i, MaIeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa M TEOJOTHYECKUX
nporieccoB. [losiBieHNE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPEHI.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHUE KPU3HUCHI mponuioro. IlpuuuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHHi. COBpEMEHHBIH SKOJOTUYECKHH KPHU3HC, €T0

0CO0EHHOCTH
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Pasnenst m 3agmaunm  aHtpomosoruu. Metonel aHTponosiorud. CraHOBIIEHHE
IIPEICTaBICHUN O IPOMCXO0KIEHUH YeaoBeKka. COBpeMEHHbIE HAyYHbIE TEOPUHU.
CxoncTBO 4enoBeka C KUBOTHBIMH. CHCTEMAaTHUYECKOE IOJIOKEHHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HO0TIOT0-OMOXUMUYECKHE,
nosesieHueckue. OTinyms 4enoBeka OT KUBOTHBIX. [IpAMOX0KIeHrEe U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CUCTEMBI.

JBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHolleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOI€HEE.
OCHOBHBIE CTalUM aHTPOIIOTE€HE3a. ABCTPAIIONIUTEKU — ABYHOTHE MIPEIKH JIFOJIEH.
YenoBek  yMmenblil, NepBbIE H3TOTOBICHUSA opyaui  Tpyaa. UYenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiaensoeprckuii — oOLIM MpeoK HeaHAEePTAIbCKOro YeJOBEKa U 4YeJoBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
UYenoBek pasymMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEJIOBEK, OCBOCHHUE
KOHTHMHEHTOB 32 IpeneiaamMu AQpukH.

DOBOJIIOLUS  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B MHOMYJISALMIX
yenoBeka. MyTallMoHHBINH mporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, Murpanusa U «3h(EKT 0CHOBATEINS» B MOMYISIUAX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilonsatue o pace. bompmme packl:  eBporeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepuKaHCKasi). Bpemss u myTH pacceleHus 4eloBeKa I0 IUIaHEeTe.
EnuncTtBOo  yenoBeweckux pac. HayuHas  HeECOCTOSTENBHOCTh — pacH3Ma.
[IpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKpPY)KaloLIeH cpesbl.
Bnusinue reorpaguueckoit cpeasl U Jpeiida TeHOB Ha MOPQOJOTHUIO U

(U3MOIOTHIO YeTIoBeKa

OKOCHUCTEMBI U MMpUucymue MM 3aKOHOMCPHOCTHU
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Pa3nens! n 3agaun sxosnorun. CBsI3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl skonoruu. IloneBbie HaOmIOAEHUS. OKCIEPUMEHTHI B  3KOJOTHH:
npupojHble U JabopaTopHble. MOAETHUPOBaHHE B HKOJOTUH. MOHHUTOPUHT

OKPY KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN
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DOkonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Kiaccudukanms
9KOJIOTHYECKUX  (PAaKTOpoB: albuoTHyeckue, OWOTUYECKHE, aAHTPOIIOTCHHEIE.
OOme 3aKOHOMEPHOCTH JEHCTBMsI 3Kojlorudeckux ¢akropos. IIpaBuio
muanmyMa (K. Hnpenrens, FHO. JIubux). TonepaHTHOCTh. DBpUOHMOHTHBIC M
CTEeHOOMOHTHBIE OPTaHU3MBI.

Aobnornueckue akropel. CBeT Kak sKosmoruueckuii (axrop. [eiicTBue pazHbix
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TIpYIIIbI
pacTeHUl M KUBOTHBIX I10 OTHOUIEHHIO K cBeTy. CurHajbHas pojib CBETa.
DoTonepruoan3M.

Temmeparypa kak 5kojormueckuii Qaxrop. JlelictBue Temmeparypsl Ha
opranusMmsl. IlolkuaoTepMHBIE M1 TOMOMOTEpPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

Brnaxnocte kak akojormdeckuit  ¢axrtop. [lpucnocobnenuss pacreHMHd K
MoJIICp KaHUI0 BoJHOTrO Oananca. Kimaccudukarus pacTeHH MO OTHOUICHHIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
rTyOMHHAs  TOJNOYBCHHAs, BHYTPUOpPraHW3MeHHas. DHU3UKO-XUMHUYECKHUE
0CcOOEHHOCTH Cpel OOWTaHUs OpraHu3MOB. l[IpUCTIOCOOIIEHUS OPraHWU3MOB K
KHM3HH B Pa3HbBIX Cpeax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE pUTMblL. CyTOUHbIE U FOJJUYHBIE
put™bl. [IpHrcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHMA
KHU3HH.

XKuznennsle popmbl opranu3MoB. [lonstue o xu3HeHHOU ¢opme. KU3HEHHbIE
(GbopMBI pacTeHMii: JepeBbs, KyCTApHUKU, KYyCTAapHUYKH, MHOTOJICTHHE TPaBBI,
OJHOJIETHUE TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, TEOOUOHTEI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue Qaxtopbl. Buabl OMOTHMUYECKMX B3aMMOJEHCTBHM: KOHKYpPEHIIMS,
XHUIHUYECTBO, cUMOKMO03 U ero (opmel. I[lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUUYECTBO). Herpoduueckue
B3auMoOJeiicTBUs  (Tonmmueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTMYECKMX B3aMMOJEHCTBMI JUIS CYIIECTBOBAaHUS OPraHU3MOB B cpeje

oOuTaHus. [I[puHIIMT KOHKYPEHTHOTO UCKIIOYEHUS
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OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouojornyeckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH




Ouosioruu BUJIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPbI MOMYJISALMIM.
OcHOBHbBIE TMOKa3aTeM NOMYJALHMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
IIOJIOBAsl  CTPYKTYpa, PpOXKAAEMOCTb, IPUPOCT, TEMII pPOCTA, CMEPTHOCTD,
MUTpaLUs.

Okosorudeckass CTpykrypa nonyiasinuu. OILleHKa YHCIEHHOCTH IOIYJISLUH.
JluHaMuKa nomyssauuyu U €€ peryisilnus. bUOTHYEeCKUH MOTEeHIMal MOITYJISLUN.
MonenupoBanue AUHaAMMKU —nomymsinuu.  KpuBbele  pocTa  UHMCIEHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakToOpOoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpareruu BuoB (I- u K-ctparerun).

[TonsiTne 00 oKojorMYeckod HuUme Buaa. MecrooOutanne. MHoOromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zmepsl 3Konoruueckoin
Huuy. [loTeHnnanbHas U peaqn30BaHHas HULLIH.

Bun xak cucrema nonynsuuid. Apeanbl BUJOB. Buapl M uUX KU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEAEHUS W MHUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB
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CooOmiectBa opraHuzMoB. buoneno3 u ero crpykrypa. CBsizu MexIy
opraHu3mMamMu B OuoIleHO3e. JKocHcTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKIUOHANBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IMPOAYLICHTHI,
KOHCYMEHThI, peayleHTbl. Tpoduyeckue ypoBHH. Tpoduyeckue memnu u ceTH.
Abuornueckue 60ku 3kocucteM. [TouBbl M mibl B 3kocucreMax. Kpyrosopor
BEIIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE TOKa3aTeIM 3KOCHCTEMBI. buomacca u mpoaykuusa. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunblie u
BTOPUYHBIE CYKLIECCMM M WX TMPUYUHBL. AHTpPONOIeHHbIE BO3JCHCTBUA Ha
cykueccun. KnnmakcHoe coobmiectBo. buopasnoobpasue 1 mosiHota KpyroBopora
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[Ipuponnbie 3KocHUCTEMBL. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporneHos. Paznnuns Mexxay aHTpONOTeHHBIMU U IPUPOTHBIMU SKOCHCTEMaMHU.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposckas diopa u
¢dayna. CunaHnTponu3anus ropoJiIckoi ¢aynsl. buonorudeckoe u xo3siicTBeHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

IlepeHoc 3HEprUM M BEHIECTB MEXKAY CMEKHBIMU IKOCHCTEMaMU. Y CTOMYMBOCTh
OpraHM3MOB, TMONYJSAIUNA M DSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOMOT€HHBIX BO3/ICUCTBUI
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buochepa — oOmemnanerapHas o0onodyka 3eMiHM, TA€ CYIIECTBYET WU




cymiecTBoBaja Jku3Hb. Ydenue B.M. Bepnaackoro o Oumocdepe. ObGmactu
o6uocdeps! u e€ coctas. KuBoe BerecTBo 6ocheps! 1 ero GyHKIUH.
3aKOHOMEPHOCTH CyIIecTBOBaHUSI Ounocdeprl. OcobeHHOCTH Ouocheps Kak
rnobanbHOM  9KkocucTeMbl.  J[MHamMu4eckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumudeckue LHUKIBI (yriaepona, as3ora).
PurmuunOCTS siBNICHMIT B Onochepe.

3oHanpHOCTH Ouochepsl. [TonsTHe 0 Guome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIMPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
IMYCTBHIHM, TPONHMYECKHE Jieca, BBICOKOTOphbs. KimMaT, pacTUTENbHBIN U
KUBOTHBIA MUp OMOMOB CYIIIH.

CtpykTypa U (YHKIUS KHBBIX CHCTEM, OIICHKAa MX PECYpPCHOIO IOTCHIMajla U

o6uochepHbIX QyHKIUN
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DKOJIOTHUECKUE KPU3HCHI U WX MpUYUHBI. BoznelicTBrue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3IYIIHOU cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
Oxpana BoAHBIX pecypcoB. Pa3pymienne mouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3meHnenue knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM U JKUBOTHBIM Mup. OxpaHa
PacTUTENBLHOIO U KUBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIIBI OXPaHbl IPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiemble mpuponansie Ttepputopun (OOIIT).
Boranudeckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE MPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS UEJIOBEYECTBA U IPHUPOABI.
PanponanpHOoe  mpUpPOJONOIB30BAaHME U COXpaHEHHE  OMOJIOIMYECKOTo

pazHooOpasus 3eMiau




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






