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K OCHOBHOH 00pa3zoBaTeIbHOM Mporpamme
cpennero oodiero 0opasoBaHus

MBOY Jlykosnosckas CIHI Nel

PABOYASA ITPOTPAMMA
yueOHoro npeamera «buosorus. Yriy0JeHHbId YPOBEHb)
st ooygaromuxcst 10 =11 kmaccos

IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yudeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
ypOBHE cpeaHero obimiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDenepaibHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmemnuuu mnpenojaBaHusi yueOHOro mnpeaMera «buosiorus» u
OCHOBHBIX IMOJIOKEHUH (henepanbHON paboueii MporpaMMbl BOCTIUTAHUS.

VYueOubiii nipeamet «buonorus» yriyonéHHoro ypoBHsi u3yudenus (10-11
KJIACChl) SIBJISIETCS OJTHUM U3 KOMIIOHEHTOB INpeaMeTHon obiactu «EcrecTBeHHO-
Hay4HbIe peaMeTh». CormacHo nmojoxkeHusM GI'OC COO npodunbHbie yaeOHbBIS
OpeIMEeThl, H3y4aeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCS CIOCOOOM
muddepennmanu  00y4eHHS Ha YpOBHE CpelHero oOiiero oOpa3oBaHHS U
NpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o0muM, cpeHuM Mpo¢heCCHOHABHBIM U BBICIITUM 00pa3oBaHHeM. B To e BpeMms
KOKIBIA W3 OJTUX Y4YEOHBIX TPEIMETOB JOJKEH OBITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE PEIICHHE O00pPa30BATENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C TMpodopueHTaeil 0o0yJarmmuXcss W CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOW 00JIacTh HAay4yHOTO 3HAHHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUILIMHON, SKOJIOTUEH, TICUXO0JIOTHEH, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no yueonomy npeamery "buonorua" gaér npencraBieHue o Leau
U 3a7a4ax U3y4deHus ydeOHoro mpeameTa «buonorus» Ha yriiyOJI€HHOM ypOBHE,
ompenenser o00s3aTeabHOE (MHBApPUAHTHOE) MPEIMETHOE COJIEPKAHHUE, €T0
CTPYKTYpUpPOBaHHME II0 pa3feilaM M TeMmaM, paclpeleieHue Io Kiaccam,
PEKOMEHAYET TMOCIEI0BAaTeIbHOCTh M3Y4YEHHs] y4eOHOro Mmarepuana ¢ Y4YETOM
MEKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro Impoiiecca,
BO3PACTHBIX 0COOCHHOCTEN 00ydJaromuxcs. B mporpamme mo Onoioruu pean3oBaH
MIPUHIIMII IPEEMCTBEHHOCTH C U3YyUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus, Omaromaps dYeMmMy TMPOCMATPUBACTCS  HAMPABICHHOCTh  Ha
nocjieaAymomiee pa3BUTHE OMOJOTMYECKUX 3HAHHMM, OpPUEHTUPOBAHHBIX Ha
dbopMupoBaHUE  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHUS,  DKOJIOTHYECKOIO



MBIIUICHUS, IPEJICTABICHU 0 3I0POBOM 00pa3e *U3HHU, Ha BOCIIUTAHUE OEPEIKHOTO
OTHOIIIEHHUSI K OKpY’Karolel npupoaHoit cpeae. B mporpammMe mo OGMOJIOrUU Takxke
MOKa3aHbl BO3MOXXHOCTHM YydeOHOro mnpeaMera «buojorus» B peanusaluu
tpeboBanuii ®I'OC COO Kk muaHUpyeMbIM JMYHOCTHBIM, METAlPEAMETHBIM H
MPEAMETHBIM pe3yJibTaTaM 00yueHUs U B POPMHUPOBAHUN OCHOBHBIX BUJIOB y4eOHO-
MO3HABATEILHON JIESITEIbHOCTH OOY4YaloIMXCS IO OCBOCHUIO COZAEpP>KaHUS
OMOJIOrMYEeCKOro 00pa30BaHus HA YPOBHE CPEIHETO 00IIero ooOpa3oBaHusl.

VYuebnsbiil npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmiero oopa3zoBaHUs
3aBepiuaeT Ouosorunueckoe 00pa3oBaHue B IIKOJIE M OPUEHTUPOBAH HA PACIIUPEHUE
U yriyOJeHre 3HaHUuN 00y4aromuxcs 0 )KMBOUM MPUPOIe, OCHOBAX MOJIEKYIISIPHOM U
KJIETOYHOW OMOJIOTHH, SMOPHUOJIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUYCHUS U SKOJIOTHUH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIGHHOM YpPOBHE
OPUECHTHPOBAHO HA TOATOTOBKY OOYYAIOIIMXCS K IMOCIEAYIONEMY TMOJYYSHUIO
Omoyioru4eckoro  oOpa3oBaHUsT B By3aX M OpPTaHU3AIMAX  CPEIHETO
npodeccruoHaibHOro 0opazoBanusi. OCHOBY €ro CoJiep>KaHHs COCTaBJISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/ejIOB OMOJOTHH HAa YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kimaccax »TH 3HAHUS TONYy4YarOT pa3BuTHe. Tak,
pacIIMpeHbl U YIIIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OaKTepusixX, OpraHu3Me dYeloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTETpanus OWOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYYEHHBIMU OOYYAIONUMHUCS TPH U3YYCHUH
bu3uKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

Crpyktypa mporpamMMmbl 1o ydeOHOMYy Tmipeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIHOHHBIA MOAXOABl K H3yYCHUIO OWOJIOTHH.
CornacHo UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE I AKUBBIX
CHUCTEM PA3HOI0 YPOBHS OpraHU3alMU, BOJIOIUN OPraHUuYeCKoro Mupa Ha 3emie,
COXpaHEeHUs OUOJIOTUYECKOT0 pa3HooOpasus maneTsl. Tak, B 10 kimacce u3ydarorcs
OCHOBBI MOJIEKYJIIPHOH W KIETOYHOH OHOJIOTHH, SMOPHOJOTHH M OHOJOTHH
Pa3BUTH, TEHETHUKNA M CEJICKIUU, OMOTEXHOJOTHH W CHUHTETHYECKOW OHMOJIOTHH,
AKTyTHM3UPYIOTCST 3HAHUSA OOydYaronmuxcss Mo OOTaHWKE, 300JI0TUH, aHATOMUH,
¢usnonoruu yenoseka. B 11 kiracce m3ydyaroTcs 3BOJTIONMOHHOE yUEHUE, OCHOBBI
9KOJIOTHH M Y4eHHUe 0 Onocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
o0y4JaromuMucs: OMOJIOTHYECKUX TEOPHUI U 3aKOHOB, UJCH, MPUHIIUIIOB U MPaBuUI,
JIe)KAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O



CTPOSHUHU, MHOT0OOpa3uM M OCOOCHHOCTSAX KJICTKH, OpraHW3Ma, IOMYJISIINH,
OMOIIEH03a, SKOCUCTEMBI, O BBITAOIINXCS HAYYHBIX JOCTHIKCHHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, TIPUKJIAAHBIX aCTIeKTaX OMOJIOTHYCCKUX 3HAHUH. JIist
pa3BUTHS W TOIJCPKAHHUS HWHTEpeca OOyJaromuxcsi K OWOJIOTUH Hapsay Co
3HAYUTEITBHBIM O0BEMOM TEOPETUYCCKOTO MaTepuajia B COACPKaHUU IPOTPAMMBI
M0 OMOJIOTHH TPEITyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBIICHUS W Pa3BUTHS
TOW WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTCUCCTBEHHBIX U 3aPYOEHKHBIX YIEHBIX
B PEIICHUE BAXKHEUIINX OMOJOTHYECKUX U IKOJIOTHUECKHUX MPOOJIEM.

Lens n3yuenus yueOHoro npeamera «buosiorus» Ha yriay0aéHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHAJIBEHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra | NPUOOpPETECHUE YMEHUH
MCIIOJIb30BaTh ATH 3HAHMS B (JOPMUPOBAHWUU HHTEpECa K OMPEICIEHHON 00JIacTH
npo(eCCHOHATBHOW JIEATEeILHOCTH, CBS3aHHOW ¢ OHWOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBeICHUS ISl TTPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHMs.

JocTmwkenne 1enW M3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrayoJIEHHOM YPOBHE 00ECIIEUMBACTCS PEIICHUEM CIISYIONTUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBbI OMOJOTHYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYCCKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M
IpaBUJIaX, COCTABJISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uh M OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMyJsus, BUA, OUOreoleHo3, Onocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTHH;

O3HAaKOMJICHHE OOYy4YalIIMUXCSd C METOJAMM TIO3HAHMS >KUBOM TPUPOJIBI:
UCCJIEIOBATEILCKUMHA  METOAaMH  OMOJOTHYECKUX HayK (MOJICKYISApHOM W
KJIETOYHOM OMOJIOTUH, SMOPHUOIOTHN U OUOJIOTUN PA3BUTHS, TEHETUKHU U CEJICKIIHH,
OMOTEXHOJIOTUM W CHUHTETHUYECKON OWOJOTHH, MaleOHTOJOTUH, HKOJOTHH);
METOJIaMH CaMOCTOSITEIbHOTO TPOBEACHUS OHOJOTMYECKUX UCCIIEIOBAaHUN B
naboparopud W B npupoae (HaOmrojeHuWe, HW3MEpPEHHe, AKCICPHUMEHT,
MOJEIUPOBAHUE);

OBJIaJicHNe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIRHO  HAaXOJUTh,
aHAIM3UPOBATh W HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIMIO; TOIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CHMBOJHUKOHN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIUATBHO-)KOHOMHUYECKHUMHU ¥  OIKOJIOTHYECKUMHU
mpo0jeMaMu 4YeIOBEYECTBA; OICHUBATH IOCIEACTBHS CBOCH JEATEIHHOCTH IIO
OTHONIICHUIO K OKPYXKAIOIIeH NTPHUPOJHOU cpefie, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO  OKPYKAIOIIUX JIFOACH; OOOCHOBBIBATH H  COONIOAATh  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00JIeBaHNMN, TPaBHia TTOBEACHUS B MPUPOJE U
obOecrnieueHus: OE30MaCHOCTU COOCTBEHHOW KU3HEAECSATEIbHOCTH B YpPE3BbIYANHBIX



CUTyallUsIX TPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPHITHS B 00JIACTH OMOJIOTHH;

pa3BHUTHE y 00YJAIONTUXCSI MHTEIUICKTYaIbHBIX U TBOPUYSCKUX CITOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS ~OTKPBITUSIMA ¥ COBPEMEHHBIMH
WCCJICIOBAHUSMH B OHWOJIOTHH, pEHIaeMbIMU €l MpoOJeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO MCCIICIOBAHUS, TPOBEACHUS SKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUH,
perieHus] OMOJIOTMYECKHX 3a]1ad, MOJCIUPOBAHMS OWOJIOTHUYECKHX OOBEKTOB M
MIPOIIECCOB;

BOCIIUTaHUE Y 00YYarONIUXCsS [ICHHOCTHOTO OTHOIICHHS K YKHBOW MPUPOJIC B
IIEJIOM M K OTACIBHBIM €€ 00BEKTaM U SBJICHHIM; (POPMUPOBAHKE DKOJIOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyIbTYPBI MTOBEACHUS B IPUPOJIC; UHTETPAIIUH
€CTCCTBEHHO-HAYYHBIX 3HAHU;

NpHOOpETeHHEe  OOYy4YaloMUMHUCS ~ KOMIETCHTHOCTH B pallMOHAIBHOM
IPHUPOJIOTIOJIH30BAHUH (COOJTIOICHNE TIPABIII TIOBEICHHSI B IIPUPO/IC, OXPaHbI BUJIOB,
IKOCHUCTEM, Ouocdepnl), COXpPAaHCHHUU COOCTBEHHOTO 370pPOBbS U 3JI0POBBS
OKpyXamImux Jojaed  (coOmomeHuss wMep npoduimakTukd — 3a0o0JieBaHUH,
oOecrieueHue OC30MACHOCTH JKU3HEJEATCILHOCTH B YPE3BBIYAHHBIX CHUTYyaIHSIX
NPUPOJHOTO W TEXHOTEHHOTO XapakKTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B MMOBCEHEBHOM KU3HU;

co3ZaHue  YCJIOBUM  JJIE  OCO3HAHHOTO  BbIOOpa  OOydYaronuMmucs
WUHAUBUAYaTHHOM o0pa3oBaTeIbHOM TPaeKTOPUH, CIoCcOOCTBYIOIEH
nocieayomeMy npodecCuOHATbHOMY CaMOOMpPENeNeHNI0, B COOTBETCTBUU C
UHANBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OOG1iee yuCI0 Y9acoB, OTBEJICHHBIX HAa M3y4YeHHUE OWOJIOTHH Ha Yri1yOJeHHOM
YpOBHE cpeliHero obmiero oopaszoBanus, coctarisieT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEEMIO).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEICTB OOyYECHHS OHOJIOTHUH
OCYIIECTBIISIETCSI ¢ YYETOM CIEIH(PUKHA €TO COACp)KaHWS W HANpPaBICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOTO O00pa3oBaHHUS B  OpraHU3alUsaX CPEIHETO
po(ecCHOHaTBLHOTO U BBICIIIETO0 00pa30BaHUsI.

O0s13aTenbHBIM yCIIOBUEM MTPU 00YUEHUH OMOJIOTUN Ha YIITyOJIEHHOM YpOBHE
ABIIIETCS TPOBEJCHUE JTa0OpPAaTOPHBIX U MPAKTUUECKHX padoT. Takke ydacTue
OoOy4JarommXcs B BBIIOJHEHUH MPOEKTHBIX M Y4eOHO-UCCIIENOBATEILCKUX PaboT,
TEMaTUKa KOTOPHIX OMPEIETSETCS yUUTEIEM Ha OCHOBE MMEIOIIIUXCST MAaTEePUATTLHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue Hayku W H3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

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

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apsen, I'. Mennens, B. Y. Bepnanckuit, U. I1. ITaBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiye >kuBble CUCTEMBI HA Pa3HbIX YPOBHAX OpPraHU3AIUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runore3a. [lonsitue BHIOOPKH M €€ JOCTOBEPHOCTb.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHU OpPraHU3aLMM KHUBOHN
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1ab0paTopHOE 000PYIOBAHUE JIs TPOBEACHUS HAOTIOICHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanh,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHKPOCKOM, «IEKTPOHHBI MHUKPOCKOID,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

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

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TeMIoperysinuu. MuHepalibHble BEIIECTBA KIETKU, UX Onosiornyeckas poib. Ponb
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUIHas CBsA3b. BrTopuuHas, TpeTuuHas, 4YEeTBEPTUUHAsS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



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

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYITPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B Mmosekyiae ATO.
buonornueckue pynkiuu AT®. BoccTaHoBIECHHBIE MEPEHOCUUKHU, UX PYHKIIMHU B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE U OMO(DU3NYECKUE HCCIEAOBAHMS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XMMUYECKUX JIIEMEHTOB B HEXKUBOM MPUPOAEN,
«PacmpenienieHue XMMHUYECKUX AJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B coctaBe Opranu3aMoB», «CTpoeHue
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMudecKkas 1mocyia 1 000pyJ0BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHas padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BBIICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoTHueckass W mpokapuotuyeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue 1 GyHKIMOHUPOBAHKUE FyKAPUOTHUECKOU KeTKU. [InazmaTtuyeckas
MeMmOpana (razmaiiemma). CTpykTypa miiazMatudeckoil MemOpanbsl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbINA (AU y3us, o0nerdy€HHas
mubdy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIHUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKH pacTeHHi, rpruOoB.

[utomma3zma. [uto3ons. Llutockener. JIBrkeHnue murorniaasmMbl. OpraHouibl
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
annapar [onbIXkHu, JIM30COMBI, HMX CTpoeHHEe U (QYHKIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOPUMBIX OeykoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ ankuii (arpanyisspHbIi) SHI0IUIA3MATUYECKUNA PETUKYITYM.
Cexperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvoxcu. TpaHCOPT BelIECTB B
KJIeTKke. Bakyonn pactuTenbHbIX KiI€TOK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE U CIIOKHBIE MIACTHIBI (POTOCUHTE3UPYIONIUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpy6ouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka sipa, XpOMaTHH, KapyUOILIa3Ma, SIIPBINIKUA, KX CTPOEHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BkiatoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHHE  pacTUTEIhbHOW  KJIETKW», «CTpocHHe
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

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

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHB.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuyeckas padora «M3yueHnue ABMKCHUS [IUTOIIIA3MBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BeleCTB M NpeBpallleHNe JHEPIrUU B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
oOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapakKTep peakIui KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gdomocunmesa. IlpogykTuBHOCTH hoTOCUHTE3a. BiusiHue pa3nuyHbIX GakTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAaUCHHE XEMOCHUHTE3A.

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

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
bochopunrpoBanue. Inepaus memoparnnoco epaouerma npomoros. Cunmesz ATD:



paboma npomonHou AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpOOHbIM. D()PEKTUBHOCTh IHEPIETUYECKOTO OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3», «IHEpreTudeckuit oomen», «buocunTes
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlabopaTopHas padora «/3yyeHune kaTaauTHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpUMepe aMuJIa3bl UK KaTaias3bl)y.

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

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

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

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

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

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

Bupycusbie 3a6oneBanus 4enoBeka, >kuBoTHbBIX, pactenuid. CITN]I, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamusz ooavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

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

Tabmuuel n cxembl: «buocunrtes 6enkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKawmux B HHTepdasze. [loaroToBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexann3m perumkanuu JJTHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIECCHI.
Tunsl Mmuto3a. KapnokuHes U IUTOKMHE3. bUOJIOTHYECKOE 3HAYEHUE MUTO34.

Perynsuus muToTHYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, ougpepenyuposku, cmapenus u cudbenu xiemokx. «lugposas
KemKay» — OuourH@opmamuyeckue Mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKWU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpenapaThl: «MHUTO3 B KJIETKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U JKU3HEACSITEIIbHOCTH OJTHOKIIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, IPYTHE
npoTtucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBsa3p 4acTed MHOIOKJIETOYHOIO OpraHusma. TKaHU, Oprasel H
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUnbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
MpPOBOJALIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax paCTEHUM.

TkaHu XUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIOIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacteHud. Opransl H
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX )KMBOTHBIX. Hapy X HbI! U1 BHYTpeHHUM CKeyneT. CTPOEHUE U TUIIbI
COCJIMHEHUS KOCTEM.

JIBUKeHHe  OpraHuW3MoOB.  [I[BH>KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Tutanune oprann3mMoB. [lornonieHre BoAbL, yrIEKUCIOro ra3a i MUHEpaIbHbIX
BEIIECTB  pacTeHussMHU.  [lutaHue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHHE CTPOCHHS JIETKUX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y XKUBOTHBIX. KpoBeHocHass cucrema u €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE CcOCyIbl M KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Beinenenue y oprann3moB. Beijiesienue y pactennil. Beiienenue y KUBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeneHus. POunbTpanus, cekpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BblAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMamu. Beinenenue y



MMO3BOHOYHBIX >XKMBOTHBIX M uenioBeka. [louku. CtpoeHne u (yHKIHMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U IUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM U XUMHYECKOM 3aIIUTHI. OUTOHLIHIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYyHHUTET. Teopusi KiIoHalbHO-cesekKTUBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHHI.

Paznpaxxumocte ©  perymsinuyds |y OpraHu3MoB. PazapaxumMocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcuchl. Pa3ipa’kuMoCTh U peryisiius y paCTeHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pediekTopHast nyra. be3yciioBHbIC U YCIOBHBIE PEhIICKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [[eficTBuE TOpMOHOB. B3anMocBs3p
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBbie cucTembl», «CTpoeHUE CTEOIIsI»,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «J/lpixarenpHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenutenbHas cucteMa», «IHAOKpPUHHAs cucTeMa», «CTpOoeHHe MBIIIIbD,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,
«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cucreMa peio», «HepBHas cuctema gjsArymkw», «HepBHas — cucrtema
npecMmeikaromuxca»,  «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpPraHu3MOB, MHKPONPENAPATHl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKLIUH



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEJIOBEKa,
000py/1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MU TAHUS PACTCHUH,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3ydyeHue TKaHEW pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
noyioBoe. Buael  Oecronioro  pa3MHOXKEHHS:  TOYKOBaHUE,  CHOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBbie KIETKW, WM rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
M€No3a W TOJOBOrO mporecca. Meno3 M ero Mecto B KU3HECHHOM LUK
OpraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeI€3Hbl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIUSHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (dMOpHOHAIbHAS WHIYKITUSA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOTO Kak Pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. llocTamOpuoHanbublii mepuon. llpsimoe u
HempsiMmoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX |
MMO3BOHOYHBIX UBOTHBIX. bHoOrMueckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
pEryJsiliik POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHUS



y ’KMBOTHBIX U 4esoBeKa. [leproabpl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
AKU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOP B Ipoiiecce Meio3a. ['ameTorenes
y pacteHuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIbHBIX OpPraHu3MoB. J[BoiiHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJslMA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel 1 cxeMmbl: «BereraruBHoe paszmHOXeHHE», «THUIBI Oecroyioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHne TUaApbD, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKJIETK U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsMoe pa3Butuey», «Pa3BuTue Malckoro xyka», «Pa3Butue capaHumy,
«PazButne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pACTEHUI», «KW3HEHHBIN UK
MOPCKOM KanmycTb», <« KU3HEHHBIN TUKIT MXa», « KHU3HEHHBIN HUKJT MATOPOTHUKA,
«OKW3HEHHBIN LHUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMAaTO30M10B, MOJENb « LMK pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckass padora «BbIABIECHHME NPU3HAKOB CXOJCTBA 3apOIBIIICH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€YECTBEHHBIX YUEHBIX B PA3BUTHU T'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benoszepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TEHETUKH: THUOPHUAOJIOTHYECCKUM,  [UTOJOTHICCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



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

Tabnuiibl U cxeMbl: «MeToAbl FTeHeTUKNY», «CXEeMbI CKpEIIUBaHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacuiernienre npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJe10BaHus Mpu3HakoB. L{uronoruyeckrne 0CHOBBI AUTUOPUAHOTO CKPEIIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbIM Ioj. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [neroTponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTsue HeaUIeNIbHbIX TI'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOTOTHYECKUX  TPOLIECCOB, TOBEAEHUS H  KOTHUTUBHBIX  (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
Meunnens», «AHanu3upyollee CcKpeluBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CueryeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotun denomeka», «Kapuotunm gpozodunb», «KapuoTtum mOTHIBD,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'€HOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLETUIEHHOTO HAcCJEJOBaHUsl IMPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MopaudukanuonHas HW3MEHUYMBOCTh. Poib  cpeasl B (OpMUPOBAHUM
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psan u BapuanmonHas kpuBasi (B. Moranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Bunpl reHOTUTIHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOWHATUBHON U3MEHYUBOCTU. POTb KOMOMHATUBHON U3MEHUYHUBOCTH B CO3JJaHUH
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTannoHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalUu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCcKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJOTMYECKUX PSII0B B
HacnencTBeHHo m3MeHunBocTy (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJIEJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

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

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KomOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YeIOBeKay, «BUIbI MyTauiiy.

O6GopynoBaHue: KMBbIE W TepOapHBIE SK3EMIUIIPHl KOMHATHBIX PAaCTCHHM,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU W3MEHUYUBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psja H
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytamuu y aApo3opuiasl (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE B XPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIEACTBEHHON MPEIAPacIionoKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
00JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuuer 1 cxembl: «Kapuotun uenoBeka», «MeToabl U3ydYeHHs] TEHETUKH
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKamus 1 celieKIus. 3apoxKIECHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. W. BaBunoBa o lleHTpax NPOHWCXOXKICHHS M MHOT00Opasus KyJbTYPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunona, ero 3naueHue Jjisl CEISKIIMOHHOW PabOTHI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBeHHBIM OTOOp: MAaCCOBBIA U
WHJAUBUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
npousBoauTeNied 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ romoIbio aHanmmza J{HK.

HckyccTBeHHBIW  MyTareHe3 Kak  METOJA  CEJICKIIMOHHOW  paboTHI.
PannanoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalHUi Y KyJbTYPHBIX
dopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro matepuana sl CEIeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuaAn3aIvs.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
retepo3uca B cenexkuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMK PAaCTEeHUN U )KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX POJIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBLIX U NPOMBICAO0BLIX  JCUBOMHBIX 8 YENAX VIYUUuleHUs]
Cyuecmeyomux U co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoA02UL.

JdemMoHcTpanumn

Iloptpersi: H. W. BaBunos, . B. Muuypun, I'. /. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuibl v cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTyPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTH,
«Metoapl cenexkuuny, «Otnanéunas rudpuauzanus», «Myrtaresesy.

JlaGoparopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIMU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypcusi «OCHOBHBIE METONBI U JOCTHXKEHUS CEJIEKIUH PACTECHUN U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIbHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJIOTHMH, — KIETOYHbIE W TKAHEBBIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuumonHas
OMOTEXHONOTHA:  XJICOOMEeUeHne, TMONyYeHHUE KHUCIOMOJOYHBIX TMPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHojorui. [IponsBoacTBO GenKa, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounass unxkenepus. Meroapl KyJabTypbl KIETOK U TKaHEW PACTEHUHN U
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpUAM3aUsS W COMATHYECKHUMH
smOpuoreHe3. lcmonp30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
SAMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass MU TIeHHas WHXeHepusd. VICKyCCTBEHHBIM CHHTE3 I'€Ha W
koHCcTpyupoBanue pekoMOMHaHTHEIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHHMS €ro 310poBbs. Vcmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMSI KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 EPCOHAIIN3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaboparopHas padorta «l3ydyeHue o0bEKTOB OMOTEXHOIOTUIY.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENIBHASL CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIOIHOHHBIX MPEACTABJICHUN B
onosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanocbUiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesaresnbHocTh Y. JlapBuHa.

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXXEHHUSI OpPraHM3MOB, HACIEJICTBEHHAas M3MEHUYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTHueckor Teopun odBomommu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHasi JBOJIONHMOHHAs  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoncTpanuun



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

Tabmuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «Jlectuuna
XKUBBIX cymecTB (1o Jlamapky)», «MexaHuzm (popMUPOBaHMS IPUCTIOCOOTEHUH Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra myremecTsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6Gei», «MHoroodpasue KyIbTypHbIX (GopM KamycTbl», «Ilopossl
JIOMAIlIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHusi HOBbIX BUIOB (1o Y. [lapBuny)»,
«CxemMa COOTHOILIEHMS ABWKYIIMX CHJ 3BOMIOUUN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3BoOUNA. COBPEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuii. M3Mmenenwue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE SIBJIIEHHWE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpbl (ABUXKYIIKME CHUJIbI) HBOJIONUU. MyTalmOHHBIN
npouecc. KomOuHathBHas U3MeHUYMBOCTH. Jlpeid TeHOB — chydailiHbIe
HEHaIpaBJICHHbIC U3MEHEHMSI YacTOT ajulesiell B Momyssiusax. D¢ deKT ocHoBaTes..
Opdexm 6Gymouinounozo eopnviwika. CHUdCEHUE 2eHEeMUYECKO20 pAa3HO00pa3us:
npuuunsl u cieocmeus. llposenenue s¢hgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYNAYUAX. Murpanumu. N3onsuus TTOITYJISIIIAM: reorpadudeckast
(mpocTpaHcTBeHHas ), Ouooruueckas (pernpoayKTuBHas).
EcrectBennsiit orbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOIIMKN,  pa3phIBAIONIAM
(mm3pyntuBHbii). [logoBoit oTO60p. BO3HMKHOBEHHE W DBOJIOIHUS COIHAIBLHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPTaHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BozaukHoBeHne mpucnocoOIeHui y opranu3MoB. ApoMoph03bl U UANO0A AN TAIIUH.
[Tpumeps! pucocobsIeHN y OpraHu3MOB: MOP(hOIOTHYEeCKUE, PU3NOIOTHIECKHE,
Oonoxumudeckue, ToBeaeHUeckue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKpPOIBOIOIMHU. M3omsmust — imtoueBor (akTop BUmooOpazoBanus. [lytn u
CIIOCOOBI BH1000pa30BaHUS: aJIJIONATPUYECKOE (reorpaduyeckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monuIIONaAU3aIHS,
rubpuauzanus). I muTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OMONOrUH B pa3pabOTKe HAYYHbIX METOJ0B COXPaHEHHUS
O6uopazHooOpa3usi. MHUKPOIBOJIONUS U KOIBOJIOIUS IMAPAa3UTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C
HEW.

JdemoHncTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHasE W3MEHYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «Cxema MposiBlIeHUs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpadpuyeckas N30JSMS TUCTBEHHULIBI CHOMPCKOMN U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M KepTB», «Cxema NelcTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTprUanbHBbIM
MenaHu3m»,  «oKuBble  uckomaeMmble»,  «[IOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexnaronias OKpacka 3KHUBOTHBIX», «DHU3MOIOTHYECKUE
apantaiuny, «l[IpucnocoOIeHHOCT, OpraHu3MOB U €€ OTHOCHTEIbHOCTDHY,
«Kpurepuu Buna», «Buasl-nBoiHukmn», «CTpykTypa Buaa B npupoie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu0o0pazoBanue TpEX BUIOB JIAHbIIICH,
«IKOJNIOTHYEeCKOe BUI000pa3oBaHUE BHUAOB CUHUID, «IlonMIionasl pacTeHuid»,
«KarmycTHO-peieuHbI THOPHUI.

ObopynoBanue: repbapuy pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydesia ITHI 1
3Bepel ¢ MpUMepaMu pa3IMYHbIX PUCIOCOOIEHUI, yyyea NTUI] U 3Bepel pa3HbIX
BUJOB, repOapuu pacTeHuM ONM3KUX BHUIOB, OOpa30BABIIUXCS pPa3IUYHBIMU
crocobamu.

JlabopaTopHasi pa6oTa «BbIsBIICHIE H3MEHUUBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e71€CO00Pa3ZHOCThY.

JlabopaTopHass padora «CpaBHEHHME BHJOB 110 MOP(HOIOTHUUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Mertonbl  HM3ydeHHs MakpolBoJionMH. [lajgeoHTONOrM4eckne  MeToJbl
u3ydyeHus osBoiouuu. Ilepexoanbie @opmMbl U (QUIOTeHETHYECKHE PSIbI
OpPraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBomonuu. CpaBHeHHE (GIOpHI U
(dayHsl MaTepukoB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiun. Bunsi-
SHAEMUKHU U PEIIUKTBHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKUE METO/bl M3yUeHUs
IBONIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOTE€HE3a U IOSBIICHHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHUE U MAaTEMATUYECKUE METOAbI U3yUCHHS IBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuUi.
HeoOpatumMocTs 3BodouMd. ApanTuBHasg paauaius. HepaBHOMEpPHOCTb TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansy,  «Punmoputbr»,  «CeMeHHbBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YENOBEKAa M IIHMIaH3e», «[JIaBHBIC
HaIpaBJICHUS dBOJIIOIUNY, «OO011I1e 3aKOHOMEPHOCTH SBOJTIOITUN.

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue u pa3BuTHe )KU3HU HA 3eMuie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOreHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEAIOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannannanw, JI. I[Tacrepa. [IpoucxoxaeHnue >xu3Hu U aCTPOOUOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [Lmanerapnas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OopraHnyeckux BemiecTB u3 Heopranmyeckux. Omeir C. Mumnepa u I'. FOpm.
O6pa3oBanue moauMepoB U3 MoHOMepoB. KoarepBarnas runore3a A. M. OnapuHa,
runore3a nepBuyHoro OynpoHa JIk. XongeiHa, reHeTwdeckas rumore3a .
Ménnepa. PubGozumsr (T. UYex) um rumoresa «mupa PHK» VY. T'unbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ucropus 3emiin u MeTo bl €€ n3yueHus. ickonaeMble OpraHuyecKue OCTaTKH.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosiornyeckas mkana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHble sTambl opraHudeckod 3BoJironuu. [losiBiieHWE W ABOIOUA
MEPBBIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHUKHOBEHHE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponCXOXkJI€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX IPYHIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl HBOJIOLNUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpGhO3b
pacrenui. Bpixon pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCymu. CeMeHHble pacTteHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOrOo Mupa. OcHOBHbIE apoMop(]o3sl
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntull. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECMO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
najaeo30#, Me3030i, kaliHo30i. OO011as XapakTepruCTHKa KIIMMaTa ¥ T€OJOTUUECKUX
npoiieccoB. [losiBIeHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIeOOpa3OBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BbIMUpPaHUSI — IKOJIOTHUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpaneHnust OnopasHooOpasust Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumep, I'. IOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpny,
«JTambl  HEOPraHMYECKOW  H3BONIOUUNY»,  «['€oXpoHONIOrHYecKas  IIKajaay,
«HadanpHbIe ATanbl OPraHUYECKON IBOMIONUNY, «CxeMa 00pa3oBaHUS DYyKapHOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKIeTouHbIe BOJMOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pactenusi», «Opranbl IBETKOBBIX pacTeHU», «CxemMa pa3BUTHUS KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanomnomnoctabeiey, «Ilnockue
yepBu», «UneHucroHoruey, «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs»,
«IItney, «MitekonuTtaromuey, «Pa3Butue )xu3Hu B apXxeuckou spe», «PazButue
XKU3HA B TMPOTEPO3OUCKOU 13pe», «Pa3BuTHE KH3HM B MAJICO30HMCKOM IPER,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU 3pey,
«CoBpeMEHHasl CHCTEMA OPraHUYECKOr0 MUAPAY.



O6GopynoBaHue: repOapuu pacTEHUM Ppa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BIIKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydelia MITUIl U 3BEPEH, KOJUICKIIUN
OKAMEHEJIOCTEW, TIOJE3HBIX HMCKOMAEMbIX, MYJISIKM OpPraHMYECKUX OCTAaTKOB
OpPraHu3MOB.

BupryanbHas naboparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
HOpu o n3ydeHnto abnoreHHOro CUHTE3a OPraHMYeCKUX COSTMHEHHM B IEPBUYHON
atMocdepe».

JlaGoparopnass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTHEJIOBY.

IIpakTuueckas padora «/3yueHre oCOOCHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPONOIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoBNEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUs. COBpEMEHHBIE HaYyYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C KUBOTHBIMUA. CHCTEMATHYECKOE TTOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHUOJIOTHYECKHE, b13M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs YeI0OBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Ta UM BTOPOMl CHUTHAJIBHOMN
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTtHoreHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue denmoBekooOpazHbIe O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE IMOHTUBI — OOIIKE MPEIKH YeIIOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMelnbld, mepBbie
M3TOTOBJIEHUS OpYyAUM Tpyaa. YemoBek NpsAMOXOSAIINN U IEPBBIA BBIXO/ JIOIEH 32
npenensl Adpukn. YenoBek reinens0eprekuii — o0l mpeok HeaH 1epTaTbCKOTO
YEeJIOBEKa M YEJIOBEKA Pa3yMHOro. YesmoBeK HEaHIIEPTaIbCKHUM KaK B JIIOJEH
XOJIOJHOTO KiuMMaTa. YeJloBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
MaJICOTCHOMMUKA.

DBOJIIOIMSI COBPEMEHHOTI0 uenoBeka. EcTecTBeHHBI OTOOpP B MOMYJISLUAX
yeroBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



Yenoseueckue pacel. IloHdarue o pace. bompmume pachl: eBponeouHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocOONEeHHOCTh YeIOBeKa K pa3HbIM YCJIOBHUSIM OKpPYXAlOLWIEH Cpebl.
Bnusinue reorpaduueckoii cpespl u apelida reHoB Ha MOp(OIOTHIo U PU3HOTIOTUIO
YEJI0BEKA.

MexaucuMiuinHapHbple  MeToJbl B (usuueckoil  (OMOJIOTHYECKON)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIO0BECUECKUX TMOMYyJIsUUi. buocolnunanbHble UCCIAEI0BAHUS MPUPOILI UEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa W CKENeT IIMMIIaH3ey,
«PynIMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITarbl IBOIIOLNH YEIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJIbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaguu) KapTUH C
MU(DOIOTHYECKUMU UM OUONEHCKMMHU CIOKETaMU TPOUCXOXKJEHUS YellOBeKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJEIb
yeperna 4eJI0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIN TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHue o0coOCHHOCTEH CTpPOCHHS CKelleTa
YEJIOBEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM ».

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokJieHre 1 pa3BuTue sKoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkens, A. Tencau, B. H. Cykauéra. Paznenbr u 3amauu
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B SKOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpY’KaroIel CpeIbl: JTOKAIBbHBIM, PErHOHAIBHBIN U TII00ATBHBIMH.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. JKOJOTHYEeCKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€W YEJIOBEYECTBA C Mpupoaoil. @opMuUpoOBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanumn

[Hoptpetr: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuibel U cxembl: «Paznensl 3konoruny», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CPEeIbI».

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBusd. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTpororenusie. O01me
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTb. ODBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJHEYHOT'O CIIEKTPAa Ha OPraHU3Mbl. JDKOJOTUYECKHUE TPYIIIbI
pacTeHUil M >KUBOTHBIX TO OTHOLIEHHIO K cBeTy. CurHajgbHas poOJjb CBeTa.
doTonepuoan3M.

Temneparypa kak skosioruueckuit ¢dakrtop. JleiicTBue Temmneparypsl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorudeckuit ¢aktop. IlpucmocobieHus pacteHui K
noJiep>kaHuio BogHOro Oananca. Knaccudukanus pacTeHHl M0 OTHOIICHUIO K
Bojie. [Ipucnoco6eHust >)kUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0COOCHHOCTHU cpeJl 00uTaHusE Opranu3MoB. [Iprcrnoco6aeHns OpraHu3MOB K )KU3HU
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOYHBIE U
rogu4Hbie pUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

XKuzuennsie popmbl opranu3MoB. [lousTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
dbopMBI pacTeHHil: JEepeBbs, KYCTAPHHUKH, KYCTAaPHHUYKH, MHOTOJICTHHE TpPAaBhI,
OJTHOJIETHHE TPaBbl. JKW3HEHHBIC (HOPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue aktopsl. Busibl O0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIUSA,
XHITHAYECTBO, cMMOM0O3 u ero Qopmel. [lapazutusm, koomeparus, MyTyalusM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojieicTBUsl  (Tomuueckue, (Qopuueckue, ¢dalOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOT'O UCKIIOUEHUS.

JdemoHcTpanuun

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOU CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOUTaHUS OpPraHU3MOBY», «bBHOJOTUUYECKHUE PUTMBDY,
«Kuznennsie popMbl pacTeHui», « Ku3sHeHHbIE (OPMBI KUBOTHBIXY, « IKOCUCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IKOocucTeMa XBOWHOro jecay, «llemu mutanusy,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3»,
«KommeHncanuzmy.

O6GopynoBaHnue: repOapuu pPacTeHUN W S>KUBOTHBIX, MPUCIIOCOOJEHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIUU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3Bepel, repOapuu
pacTeHui, OTHOCSAUIUXCS K Turpodutam, kcepoduram, Me3ohuTaMm, KOMHATHBIE
pacTeHust JaHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repOapu M KOJUIGKIIMM PpACTEHUHW ¢ SKUBOTHBIX, OO0JaJaloNIMX dYepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIUH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHass paGora «BpisiBIeHHE MPUCIOCOOJICHUI OpPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MecT OOUTaHU.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XapaKTEPUCTUKHU MO YJISIIUY. [lonmynamust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBasg CTPYKTypa, pPOXKIAAEMOCTb, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSI.

DKoyioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISIHUU.
JluHaMKKa TONYJSIUK W €€ peryisinuus. buoThyeckuil moTeHuuan MOMyJIsAIUH.
MopenupoBanue JUHAMUKYU nonyiasiuuud. KpuBbie pocta YMCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHMS. Perynsuusi 4YUCICHHOCTH NOMYJALMN: PoOJib (PAKTOPOB,



3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEruu BUAOB (I- 1
K-ctparerun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb dKojormyeckon Humum JDx.M. XaruymHcona. Pa3Mmepbl 3KOJI0TMYECKOU
Huwu. [loTeHnnanbHas U peann3oBaHHAS HULIN.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpAaTETHH. DKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUTPAlMi >KUBOTHBIX. bHojornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«IIpocTpancTBEHHass  CTpyKTypa  nomyysiquu», «Bo3pacTHele  mupamMuibl
nonymanuny», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTHM 3€MIIM  pa3IM4YHBIMU
opranuzMamMmy, «Mogenp s3kosiorndeckort Hummu [Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
OopraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTBI, PEIAYLIEHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B 3KOocucTeEMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 mpoAyKIusi. JKOJIOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKLIECCUM W HUX NPUYUHBL. AHTPOIIOTCHHBIE BO3JIECUCTBUS Ha
cykneccuu. Knumakcunoe cooOmiectBo. bruopaznoodpasue u mojiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopeti u
oKeanog. Ixocucmemul MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEX1Yy aHTPONIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CunanTponusauusi Tropoickoi Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-30udpurxamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWYUBOCTh OPTaHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
IKOJI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeus. Meroaoaorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIITBI OPTAaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B IKOCUCTEMEY, «Llemu
nuTaHusA  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas NHUpaMHaa YHCEID»,
«IKoyoruveckas mupaMuia OMOMacch», «DKOJOTHUYECKas MHUpPaMHUJa SHEPTHHY,
«ObpazoBanue 6osotay, «llepBuyHnas cykmeccus», «BoccTaHoBIeHHE Jeca MOCIe
noxkapa», «JKOCHUCTeMa 03epa», «ATrpoleH03», «KpyroBopoT BemeCTB M MOTOK
HHEPrUU B arporeHo3ey, «[Ipumeps ypOoskocuctem.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIL 1
3Bepeii, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0odKOCUCTEMBI».

JlabopaTopHasi pabGora «l3yueHue pa3zHOOOpa3usi MEIKUX TOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX YKOCHUCTEMAX).

IKCKypeHusi «IKCKypCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
eIbHUK, Ha CYXO/O0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o000j0Yka 3eMIH, TJ€ CYIICCTBYET WIIH
CyIIeCcTBOBaja KM3Hb. PazBuTHe npeacTaBieHuii o 6uochepe B Tpymax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsr u e€ coctas. JKuBoe
BeIecTBO Onochepsl u ero PyHKITUH.

3akoHOMEpHOCTH cymiecTBoBaHusl 6rocheprl. OcobeHHocTH OGMochephbl Kak
ro0anpHOM 3K0cucTeMBI. J[MHAMU4Yeckoe paBHOBecue B onocdepe. KpyroBopotsl
BEIIECTB U OMOTCOXUMHUYECKHE IUKIIBI (Yriieposaa, a30Ta). PUTMUYHOCTH SIBICHMIA B
ouocdepe.



3oHanbHOCTH Ouochepsl. [lonstue o 6umome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC Jieca, CMENIAaHHBIE W IMHPOKOIMCTBEHHBIC Jie€ca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIeCa, BRICOKOTOPhs. Kiumat, pacTUTEIbHBIA U )KUBOTHBIH
MUp OMOMOB CYIIH.

CtpykTypa u (YHKIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO TMOTCHITNANIA U
ouochepHbIX QYHKIIHIA,

JdemoHcTpanumn

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

Tabmuipl u cxembl: «l'eocdepsr 3emmuy», «KpyroBopor azora B mpupoe»,
«Kpyrosopot yriepoga B mpupone», «KpyroBopor Kuciopoma B TPHUPOIE»,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cyminy, «KimMarnueckue
nosica 3emnm», «Tynapay», «Taiiray, «Cmemannsiii jgec», «IIIMpOKOIMCTBEHHbBIN
necy, «Ctenby, «CaBanHay, «IlyctbiHsay, « Tpornuueckuit gecy.

OO6opynoBanue: repbapuu PaCTCHUI Pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KpHU3UChI M WX TPUYMHBL. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AyIIHON cpebl. OXpaHa Bo3ayxa. 3arps3HeHre BOTHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. 3MeHeHue kinmara.

AHTpOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA U )KMBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie xnuru. Ocobo oxpansiemble mnpuponnbie Tepputopun (OOIIT).
Bboranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonansHOE€  MPUPOJOMONB30BAHME M COXpPAHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emun. OOIIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

Pa3BuTe METOOB MOHUTOPHMHTA PAa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
sKOpeaburumayuyu dKocucmem u Ccnocobos 00pvboLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHbIX 3KOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxembl: «3arps3HeHue atMocheps», «3arpsis3HeHne Tuapochepu»,
«3arpszHeHune mouBb», «[lapHuKoBEIH A3dhexT», «Ocob00 OXpaHseMbie TPUPOTHBIC
TeppUTOpHUI», «MOJIeTHN YIIPaBIIEMOTO MUPAY.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannu, KpacHoN KHUTH pernoHa.



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

JIMUYHOCTHBIE PE3YJIBTATBI

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

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJIEAYIOIINE COCTaBJISIONINE: OCO3ZHAHUE OO0YYarONTUMUCS POCCUUCKOMN
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMKA Pa3BUTHS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHN JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U JTyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M MPABOIOPAJKY, YEJTOBEKY TPyAa U CTapIIeMy IOKOJECHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYAOIIUXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTH B MPOLIECCE pea3allid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

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

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s3aHHOCTEHN, YBAXKEHHUE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOMU JIESITEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, roproctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOIBL,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TMOHMUMAaHUS 3HAYEHUs OWOJIOTMM B TO3HAHUHM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPUSATUS BPEIHBIX MPUBBIUCK (ymoTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

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

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

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

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa30BaHHIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HX BO3MOXHBIX IOCHEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BaHUEM  (COOJIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHOU
cpelie, YMEHHE MPOTHO3UPOBATh HEOIArONpUSTHBIE 3KOJIOTHYECKHE MOCIEICTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaThCSI UMM B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH W OOIIECTBCHHOW IMPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

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

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUYN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OWMOJIOTHHU JJISI COBPEMEHHOW ITUBHJIN3AIIMM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAIBHOW rpaMOTHOCTH oOydaromuxcs, GopMupyemoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOMSAIINX B HEM U3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHE IIEHHOCTH HAYYHOW JEATEITHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

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



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHUPUKY METOJIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTHE); YHUBEPCAIBHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIITUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUC 3HAHUS M YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pe3ynbTare u3ydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus
y oOyuaromierocs OyayT cdhOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATHUBHBIC YHHBEpCAJIbHBIC YydeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIWBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNATh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHUS JUTsl O0OBsICHEHUST (DAKTOB U SIBICHUM
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JUIS MTPEICTABICHUS CYIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMaTepUaIbHBIX PECYPCOB;

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

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3a]1a4, IPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBATH HAYYHBIH THI MBIIUICHUS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHHUKAX MHPOpMAIUH (TEKCTE y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ TOCTOBEPHOCTh U HEMTPOTHBOPEUHBOCTH;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHUS PA3IUUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiorndeckor uHMOpMaNMEl: TPUMEHSITh XUMHYECKHUe, (Quznueckue u
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS MpejiaraeMoin
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYalluH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HCMOJIb30BAaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3aa4H;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUKECHHUIO: COCTaBIISITH IUIaH JCUCTBUH,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TIPOEKTHI, OIEHHWBATh HAEU C TO3UIUU HOBU3HHBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHICHUS MO0 HUX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha OOEcCIeueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJIOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM TIO
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN U MX NMPUMEHECHUIO B PA3JIMYHBIX YUYCOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buomorus» B 10
Kacce IOMKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MeECT€ W pOJH OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHWH TpoOJieM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKIIFOYACT:
OCHOBOIIOJIArarolue OHONIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyJIbTYPHBIX PaCTEHHUI ), 3aKOHBI (€InHO00pa3us
MIOTOMKOB MEPBOr0 MOKOJEHHUS, PAaCHICIUIEHUs, YHCTOTbl T'aMET, HE3aBUCUMOIO
HacienoBaHuss [. MeHngensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOM
m3meHunBocty H. . BaBuiosa), npuHUHUIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHMCaHWE, W3MEpEHUE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKIJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAaCTEHHM, JKMBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEIEATECIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNu3M), NPEeBpPALICHUSI YHEPTUHU, OpOXKEHHUS,
aBTOTPO(HOTO U reTepoTpOPHOro TUMOB MUTAHUSA, POTOCUHTE3A U XEMOCHHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIMBATh B3aUMOCBSI3U MEXAYy OpPraHOUJaMU KJIETKH M HX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMMd M CHCTEMaMu OpraHOB Y pPACTeHHi, >KUBOTHBIX W 4YEJOBEKa U MX
GYHKIUAMHA, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIHUAMHU, MEXKIY OSTallaMH
oOMEeHa BelIeCTB, ATalnaMH KJIETOUYHOTO LIMKJIA U KU3HEHHBIX LIUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeabl OOUTaHUS;

YMCHHE BBISBIIATh OTJIMUMTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIIUME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMHU MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYsS IElb KCCIEIOBAaHUS, AaHATU3UPOBATH IOJTyYEHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBISATH  MOJNYYCHHBIE  Pe3ylbTaThl Ha  yYCHHYECKHX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0acTv GMOJIOTUH ¥ MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJI0I0TBOPEHHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccruoHambHOM
NEATEeNIbHOCTU B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIIEHHOCTH, YTIAyOIsTh MO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
MPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMsS B  OpraHu3alUsx CpEeIHEro
PO(PeCCUOHATIBLHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buomorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAHHHU COBPEMEHHOM €CTECTBEHHO-HAay4YHOH
KapTUHBl MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEIICHUH 3SKOJIOTHYECKUX
npoOJeM 4YelnoBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJieieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJI, 3KOcUcTeMma, Ouocdepa), OHOJOTMYECKUE TEOPUU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boiroruu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxoxacrsa K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON MHpaMuibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4yHOrO  IO3HAHWI,
UCIIOJIb3YEMBIMU B OUOJIOTUYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOJICHHE, SKCIIEPUMEHT), CIOCOO0aMHU BBISBICHHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, aJUTONMATPUIYECKOTO ¥ CUMITATPUYECKOTO BU1000pa30BaHMs,
BIMSHUSL ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHoGOHJ  TOMYJISIHH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefie 0OMTaHUs, YepeAOBaHMs HaAIPaBICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXAY IpOLEcCaMu HBOJIIOLNH,
JOBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATH  OTJIMUWTENbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BUAOB K cpene oOuTaHusi, aOMOTHUECKUX M OMOTHYECKHUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEN MECTHOCTH;

YMEHHE HCMOJb30BATh COOTBETCTBYIOLUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPraHU3MOB U CpeJibl OOUTaHUsI, EIUHCTBA



YEeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE peliaTh OMOJOTUYECKHE 3a]a4H, BBISBISITh IPUIHHHO-CIIC/ICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMHU, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia npu pabote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3Bl, MPOBEPATH WX HKCIECPUMEHTAIHHBIMU
cpeacTBamu, QGOpMYyIHpPYS 1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TMOJYyUYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B Yy4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0asze IIKOJBHBIX HAYYHBIX OOINECTB, U
NyOJIMYHO  TPEACTABIATH  MONYYCHHBIE  pe3ylbTaThl Ha  YYCHHUECKUX
KOH(EpEHIUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUU O MPOMCXOKICHHUH )KU3HU, YEIIOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEJIBCKOTO XO35HCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsiTh TMO3HABaTEIbHBI WHTEPEC, HANpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MNPOAOHKEHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OpPraHU3aIUsAX CPEIHETO MPO(ECCHOHATBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI pecypest
1 Buonorus xak Hayka 0
2 JKuBBIE CHCTEMBI M UX U3YYCHHE 0
3 Buonorus kineTku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
’Kv3HEeHHBII UK KIETKU 6 1
Crtpoenue u (yHKIIUH OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHS U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYy»Karollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek 1 OKpyKarolas cpeaa
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

N KounyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
g ara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl

buonorus xak KOMILIEKCHAS

1 HayKa M KaK 4aCTb COBPEMEHHOIO 1 https://resh.edu.ru/subject/5/10/
oO1ecTBa

2 JKuBrle cucTeMBbl U UX CBOMCTBA 1 https://resh.edu.ru/subject/5/10/

Yy
POBHEBA OPraHi3aliusl AHUBbIX 1 https://resh.edu.ru/subject/5/10/

CHUCTEM

)51
CTOPHA OTKPLITHA 1 H3YHCHIA 1 https://resh.edu.ru/subject/5/10/

kietku. Knertounas teopus

Meto1b1 MOJIEKYJISIPHOU U
KJIETOYHOM OMoJIornu.
[IpakTuueckas padota «M3yueHue
5 METOJIOB KJIETOYHON OMOJIOTHHA 1 0.5 https://resh.edu.ru/subject/5/10/
(xpomatorpadus, anexTpodopes,
muddepeHnuanbHOe
uentpudyruposanue, [1L[P)»

M
HHACPAILHBIC BEMECTRA IICTIH, 1 https://resh.edu.ru/subject/5/10/

HX OHMOJIOrHYecKast POJib

Opranuyeckue BellecTBa KIETKU
— Oenku. JIaboparopHas pabota
7 «O6HapyxeHne OeNKoB ¢ 1 0.5 https://resh.edu.ru/subject/5/10/
MTOMOIIIbIO KAYECTBEHHBIX
peaxkuuin»



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

CoiicTBa, K1accupuKays u

8 https://resh.edu.ru/subject/5/10/
¢byHKIMU OENKOoB

9 OpraRiiecKie BEMECTRA KICTKIL https://resh.edu.ru/subject/5/10/
— YIJIEBO/IbI

10 OprauiHCCKie BEILECTBA KICTKH https:/resh.edu.ru/subject/5/10/
— JTUTUIBI

11 XHWMHUYECKUI COCTAB KIIETKH https://resh.edu.ru/subject/5/10/
Crpoenue u pynkunu ATO.

12 Hpyrue nykieozuarpudocdats https://resh.edu.ru/subject/5/10/
(HT®)
Cexsenuponanue JJHK. Metoabl

13 T€HOMUKH, TPAHCKPUIITOMHUKH, https://resh.edu.ru/subject/5/10/
MIPOTEOMUKH
Hyxkneunosbie kucnorsl. [JHK u
PHK. JIabopaTtopHas pabora

14 «MccnenoBanne HYKJIEHHOBBIX 0.5 https://resh.edu.ru/subject/5/10/
KHCIIOT, BBIIETICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY

15 MeTopl CTPYKTYPHO# OHOJIOTHN https://resh.edu.ru/subject/5/10/

16 Trmet retok. Hpokapuoririecias https://resh.edu.ru/subject/5/10/
KIIeTKa
CrpoeHnue 3ykapuoTUYECKOn

17 wretiat. Lp aKTHU%CKaH pa60Tau 0.5 https://resh.edu.ru/subject/5/10/
«3yueHne cBOMCTB KIETOYHOM
MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIETKH https://resh.edu.ru/subject/5/10/

19 OAHOMEMOPAHHBIC OpraHOH AL 0.5 https://resh.edu.ru/subject/5/10/

KIJICTKH. HpaKTI/IqCCKaH pa60Ta



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

«3yueHue nBUKEHUS
LUTOIUIA3MbI B PACTUTEIIbHBIX
KJIETKaX»

20

[TomyaBTOHOMHBIE OpraHOM/IBI
KJICTKH: MUTOXOHJIPUH, TUTACTH/IBL.
Jlaboparopuas padoTa
«MccnenoBanue mia3mMosm3a u
JIETIIIa3MOJTN3a B PACTUTEIBHBIX
KIIETKaX»

0.5

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

21

HemeMmOpanHbie opranou/isl
KJIETKU

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

22

Crpoenue u GyHKUIUU Aapa

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

23

CpaBHUTENIBHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlabopaTtopHas
pabota «3ydeHue cTpoeHust

KJICTOK Pa3JINYHBIX OPraHU3MOBY

0.5

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

24

ACCHUMWIISIIIAS Y TUCCUMIISIIIHST
— JIB€ CTOPOHBI MeTaboJIM3Ma.
Twurbr 0OMeHa BelecTs.
JlaGopaTtopHnas pabora «3y4yeHue
KaTaJIMTUIECKON aKTUBHOCTH
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJIA KaTaJiasbl)»

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

25

depMeHTAaTUBHBII XapakTep
PEaKLuii KIETOYHOTO
MeTabonusMma. JlabopaTopHas
paboTa «M13ydyeHue
(epMEHTaTUBHOTO pacIleIICHUs
MepOKCH/Ia BOJIOPO/A B

0.5

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



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

PACTUTCIIbHBIX U ) KUBOTHBIX
KIJIICTKax»

26

Benku-akTuBaTopsl U O€NKH-

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

WHTHOUTOPEI
AB i §

27 TOTPOQHBI THIT 0OMEHA https://resh.edu.ru/subject/5/10/
BEIIECTB

28 doTocunTe3 https://resh.edu.ru/subject/5/10/
Xemocunres. JlaboparopHas

29 pabota «CpaBHEHHE MTPOIIECCOB 0.5 https://resh.edu.ru/subject/5/10/
(hOoTOCHHTE3a U XEMOCHHTE3a)
AHa’poOHbBIE OpraHu3Mbl. Bus
S . JIab 3

30 DOIEHIA. STabopatopHas pabota https://resh.edu.ru/subject/5/10/
«CpaBHEHHE MTPOLIECCOB
OpOKCHHSI U JIBIXAHUSDY

31 ASpODHEIE OPraHu3MbL. JTar! https://resh.edu.ru/subject/5/10/
SHEPTEeTUYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO IpaJiueHTa

32 npoToHoB. CuHTe3 AT®: paboTa https://resh.edu.ru/subject/5/10/
npoToHHOM AT®-cuHTa3bI

33 Peakiiuyn MaTpuyHOrOo CHHTE3a https://resh.edu.ru/subject/5/10/
T _ o

34 PAHCKPHIIIHA — MATPHHAHAIH https://resh.edu.ru/subject/5/10/
cunre3 PHK

35 Tpancsus u e€ 3ranbl https://resh.edu.ru/subject/5/10/
K .P

36 OZIMPOBARME aAMHUHOKHICIOT. TOIb https://resh.edu.ru/subject/5/10/
pubocom B OMocHHTE3€e Oenka

37 Opranusanus resoma y https://resh.edu.ru/subject/5/10/

MIPOKApUOT U DYKapHOT



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

MonekynspHble MEXaHU3MbI

38 https://resh.edu.ru/subject/5/10/
IKCIIPECCUU TEHOB Y SYKAPHUOT
Bupycbl — BHEKIETOUHBIC (DOPMBI

39 PKIUSHH 1 OOIMTATHEIE 1ApASHILI 0.5 https://resh.edu.ru/subject/5/10/
[Ipaktuyeckas pabora «Co3nanue
MOJICITH BUPYCa»

40 Bupyciibte saboneaius hitps://resh.edu.ru/subject/5/10/
YeII0BEKa, )KUBOTHBIX, PACTCHUM

41 Harotexsozorii & Groorui i hitps://resh.edu.ru/subject/5/10/
MEUIIHE

42 JKu3HEeHHBIN UK KJISTKH https://resh.edu.ru/subject/5/10/

43 Martpuussiii cuare3 JTHK https://resh.edu.ru/subject/5/10/
Xpomocowmsl. JlabopaTopHas

44 paborta «/3ydeHrne XxpoMoCcoM Ha 0.5 https://resh.edu.ru/subject/5/10/
TOTOBBIX MHKpOIIpErapaTaxy

45 JleneHne KICTKH — MHTO3 https://resh.edu.ru/subject/5/10/
Tunsl kietok. Kapuokunes u
nutokunes. JlabopaTopHas pabora

46 «HaOimronearne MuTO3a B KJIeTKax 0.5
KOHYMKA KOpEIIKa JIyKa (Ha
TOTOBBIX MHUKPOIIpENapaTax)»

47 Perymiust xHSHEHHOTO Litita https://resh.edu.ru/subject/5/10/
KJIICTOK

48 OpranusM Kak €IMHOE 11eJI0€ https://resh.edu.ru/subject/5/10/
Txanu pacrenuil. JlaboparopHas

49 pabota «M3ydyeHue TkaHen 0.5

pacTeHun»



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

TkaHu )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3yuenue 0.5
TKaHEH KUBOTHBIX)
Opranel. CucTEMBI OPraHoB.
ol JlaboparopHas padota «/3yueHue 0.5 https://resh.edu.ru/subject/5/10/
OPraHoB I[BETKOBOTO PACTECHUS)
52 Omnopa Tena opraHu3MoB https://resh.edu.ru/subject/5/10/
53 JIB>KeHME OpTraHu3MOB https://resh.edu.ru/subject/5/10/
o4 [Intanue oprann3zMoB https://resh.edu.ru/subject/5/10/
[TuTanne MO3BOHOYHBIX
55 KUBOTHBIX. [InmeBapurenpHas
CHUCTEMa YeJIOBEKa
56 JIpIxaHue opraHu3MoB https://resh.edu.ru/subject/5/10/
S7 JlexatHe NO3BOHOTHEIX https://resh.edu.ru/subject/5/10/
KUBOTHBIX U YeJIOBEKa
58 Tparieniopr petiects y https://resh.edu.ru/subject/5/10/
OpraHu3MOB
Kposenocnas cucrema
59 MMO3BOHOYHBIX )KUBOTHBIX U https://resh.edu.ru/subject/5/10/
YeloBeKa
60 Brigenenue y opraHusMoB https://resh.edu.ru/subject/5/10/
61 3amura y OpraHu3MoB https://resh.edu.ru/subject/5/10/
62 NMMmyHHas cuctema yenoBeka
63 Pasnpakimocts it perymsuis y https://resh.edu.ru/subject/5/10/
OpraHU3MOB
I'ymopanbHas perymsmus u
64 SHIOKPUHHAS CUCTEMa KUBOTHBIX

M YCJIO0BCKa



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

65

DopMbI pa3MHOKECHUS
OPraHu3MoOB

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

66

[TosoBOE pa3zmMHOKEHNE

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

67

Meiios

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

68

I'amerorenes. O0pa3oBaHue U
Pa3BUTHUC MMOJIOBBIX KJIECTOK.
JlabopaTtopHnast pabota «3yuenue
CTPOCHHA IMOJIOBBIX KJIICTOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

NHnuBuayanbHOE pa3BUTHE
OpraHU3MOB — OHTOT'€HE3

70

3akazKa OpraHoB U TKaHEH u3
3apO)IBIHIeBI)IX JINCTKOB

71

Poct u pa3zBuTHE KUBOTHBIX.
JlaGopaTtopHnas pabota
«BbIsIBJICHUE TPU3HAKOB CXOJICTBA
3apoIbIIIEH MO3BOHOYHBIX
JKUBOTHBIX»

0.5

72

PasMHOXeHUe U pa3BUTHE
pactenuii. JlabopaTopHas pabora
«CtpoeHue opraHon
Pa3MHOKEHHSI BBICIITUX PACTCHUINY

0.5

73

I/ICTOpI/ISI CTAHOBJICHHA U PA3BUTHUA
TCHCTUKHU KaK HAYKN

74

OCHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlabopatopHas pabora
«Jlpo3oduina kak 00beKT
TeHETUYECKUX MCCIIETI0BAaHUID)

0.5



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

3aKOHOMEPHOCTH HACTIEAOBAHUS
pu3HaKoB. MoHOTHOpHIHOE
ckpeuiuBanue. [Ipakrnueckas

75 0.5 https://resh.edu.ru/subject/5/10/
paboTa "M3y4eHue pe3yabTaToB
MOHOTHOPHUHOTO CKPEIIHBAHUS Y
npo3ohuis”
76 Huronorieciue ockob! https://resh.edu.ru/subject/5/10/
MOHOTHOPHIHOTO CKPEIIUBAHUS
77 AHATHINPYIOMEE CKPEIHMBARHC. https://resh.edu.ru/subject/5/10/
Henonnoe nomMmunnpoBanue
JlurnbpuHOE CKpeInBaHUE.
78 [IpakTuueckas padota «3yueHnue 05
Pe3yIbTaTOB AUTHOPUAHOTO
CKpENIUBaHUS Y APO30 (PHITBI
79 IIuTomornueckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHMS
80 CremieHHoe HacjleI0oBaHue
MIPU3HAKOB
81 XPpOMOCOMHas TEOPHS https://resh.edu.ru/subject/5/10/
HACJIEICTBCHHOCTH
82 I'eneTuka momna https://resh.edu.ru/subject/5/10/
83 T'eHoTHI Kak 11eJIOCTHAS cUCTEMA https://resh.edu.ru/subject/5/10/
I'eHeTHMYECKUI KOHTPOJIb
84 Pa3BUTHUS PaCTCHUH, )KUBOTHBIX H
YeJIoBeKa
85 HN3MeHunBOCTD NpU3HAKOB. Bubl

N3MCHYHUBOCTH



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

86

Mo udukanronHas
W3MEHYUBOCTH

87

BapuauuonHslii psa u
BapUalMOHHAS KPUBAsI.
JlaboparopHas paboTa
«HccnegoBanue
3aKOHOMEPHOCTEHN
MOTU(DUKAITUOHHOU
n3MeHunBoCTH. [locTpoenue
BAapUAIIMOHHOTO psijia U
BAPUALIMOHHON KPUBO»

0.5

88

T'enoTunmyeckas N3MEHUYHNBOCTb.
KomOunarusHast U3MEHUUBOCTD

89

MyranuoHHast '3MEHUYUBOCTb.
[IpakTueckas padota «MyTaruu
y 1p0o30(]rIIbl (Ha TOTOBBIX
MHKpOIIpernaparax)

0.5

90

3aKOHOM€pHOCTI/I MYTAlITHOHHOI'O
Imponecca. OIHUreHeTUKa 1
SIIMI'€HOMHKA

91

I'enetuka yeoBeka.
[IpakTrueckas padota
«CocraBiieHne 1 aHaJIu3
POJIOCIIOBHOM»

0.5

92

MeTtoasl MEAUIIUHCKOI TeHETUKHU

93

3HadeHUE MEIUIIMHCKON T'€HETUKU
B IIPpCAOTBpAICHUHA U JICUCHUN
FeHETHYECKUX 3a00JIeBaHUMA
YCJI0BCKa




94

OCHOBHBIE IIOHSITUI CCJICKLINU.
JlaboparopHas pabota «/3yuenune
COPTOB KYJIbTYPHBIX PACTEHUH U
IIopoa AOMAIIHUX JKUBOTHBIX»

0.5

95

MeTo1bl CENeKIIMOHHON pabOTHI.
JlaboparopHas padota «3yuenune
METOJIOB CEJIEKI[UU PACTECHUI»

0.5

96

JIOCTHKEHMS CeNeKIMN PACTEHUI
Y )KMBOTHBIX. [IpakTidaeckas
pabota «[IpuBHBKa pacTeHUII»

97

CoxpaHeHue, u3ydyeHue u
HCI0JIb30BAHNE T€HETUYECKUX

pecypcoB

98

BroTtexHomorHs Kak Hayka u
OTpacJib MMPOU3BOICTRA.
[IpakTuueckas padota «3ydeHue
00BEKTOB OMOTEXHOJIOT UM

0.5

99

OCHOBHBIC HaITpaBJICHHUA
CHHTETHYECKOH OHOJIOTHHU

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

100

XpOMOCOMHaSI " Ir¢HHas
HWHXXCHEPHUA

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

101

MeaunuHckre OMOTEXHOJIOT NI

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

102

Pesepsubiit ypok. [loBTOpenue,
000011IeHHEe, CHCTEMATH3ALIAS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

135



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

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

OBoJroMoHHas Teopus Y.
JapBuHa

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

JIBHOKyIME CHIIBI 3BOJIFOLIUH
BU0B 110 Y. JlapBuny

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

Bopw0a 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
0oTOOD

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

POopMHpPOBAHNE CHHTETUYECKON
TEOPUH 3BOJIIOLUN

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

OTanel 3BOJIIOIIMOHHOTO
rporiecca: MUKPOIBOJIIOIHUS U
MaKpOIBOJTIOIIHS

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

[onmynsiius — s>nemMeHTapHas
€IMHHULIA YBOJIIOLIUU

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

3aKOH reHETHYECKOTO PABHOBECHS
JIx. Xapnu, B. Baitn6epra.
JlaGopaTopHas pabota
«BpIsBIICHNE H3MEHUUBOCTH Y
0co0eli 0JTHOTO BUIa»

0.5

OneMeHTapHbIe HaKTOPbI
IBOJIIOLIUHI

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

D¢ ekt ocnoBarens. dpdexr
OYTBIJIOYHOTO TOPIIBIIIKA

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



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

10

Murpauuu. U3onauuun
MOTMYJISIUIL: reorpadudeckas,
OnonoruJeckas

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

11

EcrectBennslit oTO0p —
HaIPaBJISIOIIHNA (HaKToP
HBOJTIOLIUHT

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

12

[TonoBoii oT6OP

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

13

[Iprcnoco6aeHHOCTh OPraHU3MOB
KaK pe3ybTaT MUKPOAIBOJFOIIHH.
JlabopaTtopHnas pabota «3ydyeHue
apoMop(}030B U UIUOATATITAITHIA
Y paCTE€HHUI U 5KUBOTHBIX)

0.5

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

14

[Ipumeps! npucnocobaeHut y
Opranu3MoB: Mopdoornieckue,
(bM3MoIOTYECKHeE,
OMOXMMUYECKHUE, TIOBEICHYCCKHUE.
JlaGopaTtopnas pabota
«[IpucrocoOieHust OpraHU3MOB U
WX OTHOCHUTEJIbHAS
1eJIeCO00Pa3HOCThY

0.5

15

Bun, ero kxpurepuu u CTpyKTYypa.
JlaGopaTtopHas pabota
«CpaBHEHHE BHUJIOB 110
MOP(}OJIOTHIECKOMY KPUTEPHUIO)

0.5

16

Crpykrypa Buzna

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

17

Bunoob6pa3oBaHue kKak pe3yabTar
MHUKPO3BOJIIOLIUU

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



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

CBs13b MUKPO3BOJIIOLUH U

18 https://resh.edu.ru/subject/5/11/
3IUJIEMHUOJIOTHH
Makpo3Boitonus.

19 IIameoHTOIOrHYSCKUE METO B https://resh.edu.ru/subject/5/11/
M3Y4YEHUS IBOJIOLUN

20 broreorpagueckne meroze! https://resh.edu.ru/subject/5/11/
W3Y4YEHUS IBOJIOLIUN
OMOpHOIOTHYECKUE U

21 CPaBHUTEIBLHO-MOP(OJIOrHUECKHE https://resh.edu.ru/subject/5/11/
METO/IbI U3yUEHUS IBOJTIOIUH
MonekynsipHO-T€HETUYECKHUE,

22 Ouoxumirieckue i https://resh.edu.ru/subject/5/11/
MaTeMaTHIECKUE METOIbI
WU3yYEHUS SBOJIIOIUN

23 Obuuie 3aKoHOMEpHOCTH https://resh.edu.ru/subject/5/11/
JBOJIIOIUU
AnanTtuBHas paguanus.

24 HepaBHOMEpHOCTH TEMIIOB https://resh.edu.ru/subject/5/11/
SBOJIIOIUU

o5 Hayunsbie runoressl
MPOUCXOXKACHUA )KU3HU Ha 3eMJie

26 Jlonay4yHble npeacTaBICHUS O
3apOKJICHUH KU3HU

27 OcrosHbie aTaHf ! https://resh.edu.ru/subject/5/11/
HEOPraHMYECKOM PBOJIOLUU

28 ['unoTesbl 3apoKaeHUS KUZHU https://resh.edu.ru/subject/5/11/

29 Ucropus 3emin u MeToabl €€ 05

uzyuenus. Jlabopatopnas pabora



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

«M3ydeHue u onucaHue
HCKOIIAEMBIX OCTATKOB JPEBHUX
OpraHU3MOB»

30

HauanbHble 3Tarns! opraHn4ecKkon
9BOJIIOLIUHI

31

DBOJIIOLUS DYKapHOT

32

OCHOBHBIE dTaIbI SBOJIOIINH
pPacTUTENLHOTO MUPA.
[IpakTnueckas padora «M3ydyenue
0COOEHHOCTEH CTpOeHUS
pacTeHni pa3HbIX OTAEIOB

0.5

33

OCHOBHBIE ATaIIbI 9BOJIFOIIMH
KUBOTHOT'O MHpa

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

34

DBOJIONS )KUBOTHBIX.
[IpakTuueckas padota «3yueHue
0COOEHHOCTEHN CTPOCHMUSI
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

35

Pa3Butne xxu3Hu Ha 3eMiie 110
apam U IeproiaM

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

36

MaccoBrbie BbIMHUPpAHUA —
9KOJIOTHYCCKHNEC KPHU3HChI
IponuIoro

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

37

CoBpeMeHHbIN FKOJIOTUNYECKUI
KpHU3HC, €ro 0COOCHHOCTH

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

38

CoBpemMeHHas cuctema
OpPraHUYECKOTO MPOIILIOTO

39

OCHOBHBIE CUCTEMATUYECKUE
IpYIIIBI OPraHU3MOB



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

AHTpOII0JIOTHSI — HayKa O

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

41 PaseiTie mpezicTapierii o https:/resh.edu.ru/subject/5/11/
MIPOUCXOKICHUH YEIIOBEKA
MecTo 4enoBeka B CUCTEME
OpPraHMYECKOTO MHpA.

42 JlabopaTtopHnas pabora «3yuenue 05
OCOOCHHOCTEH CTPOCHHS CKeJleTa
YEIIOBEKA, CBSI3aHHBIX C
TIPSIMOXOKJICHUEM»

43 JIBMOKyle CHIIbI aHTPOIIOTEHE3a https://resh.edu.ru/subject/5/11/
CooTHOIIIEHHE OMOJIOTHICCKUX U

44 COIMATBHBIX (haKTOPOB B https://resh.edu.ru/subject/5/11/
AHTPOTIOTEHE3E

45 OcHOBHBIE CTaJMH AaHTPOTIOTEHE3a https://resh.edu.ru/subject/5/11/

46 [TameoreneTnka u majacoreHOMHKa

47 IBOIONHS COBPEMEHHOTO https://resh.edu.ru/subject/5/11/
YyeaoBeKa
YenoBeueckue pachl.

48 [IpakTuueckas padota «HEY‘ICHI/IC 05
9KOJIOTUYESCKHUX aJlarTaui
YeJI0BEKay

49 MexauCIUIIMHAPHBIC METOIbI
AQHTPOTIOJIOTHUH

50 3apOrICHHE 1 pa3BHTHE https://resh.edu.ru/subject/5/11/
9KOJIOTUH

51 MeTobI SKOJIOTHH. 05

JIaGopatopHas pabota «/3yuenue



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

METOJI0B YKOJIOTHUECKUX
HUCCIIEJOBAHUN

52

3HayYeHNE DKOJIOTUYECKUX 3HAHUH
JUTSL YeJIOBEKA

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

53

Okonorndeckue GaKTopsl

54

Abuotnueckue pakropsl. CBeT
KaK PKOJOTUYECKUM PaKTop.
JlabopaTtopHnast pabota
«BplIsiBIEHNE TpUCTIOCOOIEHN
OpPraHU3MOB K BITUSTHHIO CBETa»

0.5

55

AOGuoTtnyeckue (HhakTopsl.
TemnepaTypa Kak 3KOJOTHYECKUI
(daktop. JlabopaTtopHas pabora
«BrpIsiBIEHUE TTPUCTIOCOOICHUT
OpPraHU3MOB K BIHMSIHUIO
TEMIEPaTypb»

0.5

56

AOGuoTtnyeckue (HakTopsl.
BraxxHOCTE KaK SKOJIOTHYSCKUM
(daktop. JlabopaTtopHas padbora
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
OOUTaHUS»

0.5

57

Cpenbl 0OuTaHUS OPraHU3MOB

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

58

buonornueckue PUTMBI

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

59

Xuznennsle GopMbl OpraHU3MOB

60

buoTtnueckue pakropsl

N N

61

3HaueHne OMOTHYECKUX
B3aUMOJEHUCTBHUI 1151



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

CYIIIECTBOBAHMsI OPTaHU3MOB B
cpene oOuTaHus

62

DKOJIOTHYECKHE XapaKTEPUCTUKU
MOTYJISIUN

63

OcHOBHBIE ITOKA3aTeNN
HOHYJI?IIII/H/II YHUCJIICHHOCTD,
MJIOTHOCTh, BO3PACTHAS U
MOJIOBasi CTPYKTYypa

64

OcCHOBHBIE TTOKA3aTeNN
MOITYJISIIIAN: POXKIAEMOCTB,
MIPUPOCT, TEMIT POCTA,
CMepTHOCTB, Mnrpaupm

65

DKoJiorTHYecKas CTpyKTypa
TOTTYJISIIAN

66

JluHamuKa HOMyJsUU U e€
perynanus

67

KpuBbie pocTa 4uCIEHHOCTH
nonyisitu. KpuBbie BBDKUBaHUS

68

DKoyornyecKas HUIIA BUA.
JlaGopaTtopHas pabota
«[IpucniocobneHus cemsiH
pacTeHuil K pacCceICHUIO»

0.5

69

Bun xak cucrema nomynasuit

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

70

3aKOHOMepHOCTH IIOBCACHHUA U
Mnrpaunﬁ KHUBOTHBIX

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

71

Co00111eCTBO OPraHu3MOB —
OUOIICHO3

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



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

72

DKocucremMa Kak OTKpbITas
cucrema

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

73

KpyroBopoT BemecTs 1 NOTOK
SHEPruM B SKOCHCTEME

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

74

OCHOBHBIE TOKA3aTETH
3KOCUCTEMBI

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

75

DKOJIOTUYECKHE MUPaAMUIbI

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

76

N3menenust cooOIiecTs —
CYKIIECCHH

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

77

[IpupoHbBIE SKOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKocHCTEMBI MOPEN U OKEaHOB

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

78

[IpupoHbIE S5KOCUCTEMBI.
DKOCUCTEMBI TYH/Ip, JIECOB,
CTEIEeH, MyCThIHb

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

79

AHTpOHOFeHHI)Ie OKOCHCTEMBI

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

80

Ypboskocucremsl. [TpakTuueckas
pabora «/3ydyeHue u onrcanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aMOJSUCTBUI
OpPraHMU3MOB B DKOCHCTEMaX

82

MexaHu3MBbl BO3ICHCTBUS
3arpsA3HEHUI pa3HbIX TUIIOB Ha
cyOOpraHM3MEeHHOM,
OpraHU3MEHHOM,
MOMYJISAIUOHHOM U 3KOCHCTEMHOM
YPOBHSIX



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

buocdepa — obmennanerapHas

83 https://resh.edu.ru/subject/5/11/
o0oJsrouka 3emim
% B.U.B

84 enne CPHAACKOTO © https://resh.edu.ru/subject/5/11/
ouochepe
3

85 AKOHOMEPHOCTH CYIIECTROBAIA https://resh.edu.ru/subject/5/11/
ouocdepsr
K

86 PYTOBOPOTHI BEMECTE 1 https://resh.edu.ru/subject/5/11/
6I/IOFCOXI/IMI/I‘IGCKI/IC MU KJIIbI
3 § .

87 OHAILHOCTH GHOChEpE! https://resh.edu.ru/subject/5/11/
OcHoOBHBIE OMOMBI CYILITU

88 YcrotunBoCcTh 6MOChHEpsI https://resh.edu.ru/subject/5/11/
6]

89 KOTOTHICCKHE KPHIHCHL I HX https://resh.edu.ru/subject/5/11/
HpI/I‘-II/IHI)I
B -

90 O3ICHCTBHE Hellopeka Ha https://resh.edu.ru/subject/5/11/
ounochepy

01 AHTPOTIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa npupoibt https://resh.edu.ru/subject/5/11/
OCHOBHBIC TIPHUHIIUIIBI

93 YCTOMYHUBOTO Pa3BUTHSA https://resh.edu.ru/subject/5/11/
YeJI0BEYECCTBA U IIPUPO,IBI
PanmonanpHOEe

94 MPHPOAOTIONIbIOBARME H https://resh.edu.ru/subject/5/11/
COXpaHEHHE OMOJIOTrMIECKOI0
paszHooOpa3us 3eMiu
O060011IEHNE IO TEME

95 «Mukpo3BoJronus u eé

pe3yIbTaThD»



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

O0600611eHne 10 TeMe
96 «MaxposBOJIOIHS U e&
pe3yJbTaThi»

O06006meHne 1o Teme
97 «[IpoucxoxeHue u pazBUTHE
YKU3HU Ha 3emiie»

O6001enue mo Teme
98 «[Ipoucxox/IeHNE YeIoBeKa —
AHTPOTIOTEHE3)

O0001eHne 1m0 TeMe «IDKOJIOTUI
99 — HayKa O B3aHMOOTHOIIICHUSIX
OpPTaHU3MOB»

100 O06001enne 1Mo TeMe
«OpraHu3Msl U cpesia OOUTaHHSD

101 O0001eHne 1Mo TeMe «IDKOJIOTUI
BHJIOB Y TTOTTYJISITHIN

O6o06menue mo Teme «buocdepa

102
— riao6anbpHast SKOCUCTEMa»

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






