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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeaMeTsl». CornacHo nonoxeHusMm GI'OC COO npodusnbHbie yueOHbIe
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uMM, cpeHUM NpodeccHoHaIbHbIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAHUSA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus" naér npeacraBieHue o Henu
U 3a/1auax u3ydeHusi yuyeOHoro npenmera «buonorus» Ha yriayOon€HHOM YpOBHE,
onpejeNnsieT o00s3arenbHoe (MHBapMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feiaaM M TeMaM, paclpeleleHue 10 Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKM Y4eOHOTro Tmpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme 1mo Ouoaoruu peann3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPABIECHHOCTh  Ha
nocjeayronee pa3BUTHE OHOJOTMYECKHX 3HAHUM, OpPUEHTHPOBAHHBIX Ha
(GopMupoOBaHHE  €CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABIECHUH 0 3J0pOBOM 00pa3e KHU3HU, HA BOCIIUTaHNE OEPEKHOTO
OTHOIICHUS K OKPY’KaroIel MpUpOaHOM cpee. B mporpamMmMe mo OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
IpEeIMETHBIM pe3ysibTaTaM 00y4eHHs U B POPMHUPOBAHUN OCHOBHBIX BUJIOB y4eOHO-
MO3HABATENIbHON JEATENbHOCTH OOYYaloIIMXCsl IO OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOTO 00pa30BaHUs HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHMUs.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUs
3aBepluaeT OMoNornyeckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHne 3HaHUN 00y4YaroIIMXCs O dKUBOU MPUPO/JIE, OCHOBAX MOJICKYJIIPHOU U



KJIETOYHOUM OMOJ0TUM, SMOPUOTIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B By3aX M OpraHM3aldsiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHUSA TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHHS PUKIIATHOTO U MOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOABl K M3yYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIOIMHA OPTraHUYECKOTO0 MUpa Ha 3emIie,
COXpaHeHUs OUOJIOTrHYecKOro pazHooOpasus miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJISIDHOW H KJIETOYHOW OHOJOTHUH, SMOPUOJIIOTHH U OHOJIOTHH
pa3BUTHsI, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHuH,
AKTyaIM3UPYIOTCS 3HAHUA OOydarouuxcsi 1mo OOTaHWKEe, 300JIOTHH, aHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONUOHHOE YUY€HUE, OCHOBBI
9KOJIOTUH U YueHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUI M 3aKOHOB, MJICH, TPUHITUIIOB U MPABHII,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIATHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUHU. [[7s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTUH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOU 00J1aCTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3aPYOEKHBIX YIEHBIX
B pElIEHNE BaXKHEHIIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIeM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YPOBHE —
OBJIajiecHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIBbHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ TPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiau K BBIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTiwkenne 1enw M3ydeHHUs ydeOHoro mipeamera «buomorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBHJIaX, COCTABIISIFONINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOIIMXCSA C METOJAAMH TIO3HAHHUS >KHBOW IPUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHOI OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHS, TCHETHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OMOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEJACHUS OMOJOTMYECKUX HCCIICIOBAaHUNA B
nabopaTopun W B mpupojae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMEHT,
MO/ICITHPOBAHHE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIHMIO; IOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA;, OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpY)KAIOIIeH NPUPOTHON cpene, COOCTBEHHOMY 3J0pPOBBIO U
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YJaIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA UM COBPEMEHHBIMH
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO UCCIIECIOBAHUS, TPOBEICHUS SKCIIEPUMEHTAIIBHBIX HCCIIEOBAHUH,
perieHusi OWOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OHOJIOTHYECKHX OOBEKTOB M
MPOILIECCOB;

BOCTIUTaHUE Y O0YyYarONIuXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IIEJIOM M K OTJETBHBIM €€ 00bEeKTaM U SBICHUSM; (POPMHUPOBAHUE IKOJIOTUUECKOH,



TCHETHYECKOW TPaMOTHOCTH, O0IIEH KyIbTYPHI TOBEACHUS B TIPUPOJIC; UHTETPAITUH
€CTECTBCHHO-HAYYHbIX 3HAHUM;

MPUOOPETCHHE  OOYYAIOIUMHCS ~ KOMIETEHTHOCTH B  PalMOHATBLHOM
MIPUPOAOIIOTH30BaHNH (COOIIOICHHE TIPABIIT TIOBEICHHUSI B IPUPO/IC, OXPaHbI BHJIOB,
IKOCHUCTEM, Ouochepsl), COXpPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieueHre OC30MACHOCTH JKHU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAITHSAX
MPUPOAHOTO H  TEXHOTCHHOTO  XapaKTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIVNBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3aMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHUs] OUOJIOTHUU
OCYIIIECTBIISIETCS C y4ETOM Crelu(UKH €TO CONEp)KaHWsl W HAIPaBICHHOCTH Ha
NPOJOJIKEHUE OMOJOTrMYecCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTeNnbHBIM yCIIOBUEM MPU 00YYEHUHN OMOJIOTUH HA YIITyOJIEHHOM YPOBHE
ABIIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIESETCS yYUTEIeM Ha OCHOBE UMEIOIIUXCSI MAaTEePUATTbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBs3zaHHble ¢ Ouojoruei. 3HaueHUE OWOJIOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apen, I'. Mengnens, B. 1. Bepnanckuit, U. I1. IlaBnos, U. 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 cuctemMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBa KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepud. Hayku, nzyyaromiye >KxuBbleé CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aliu.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. HyneBas runorte3a. [lonarue BBIOOpKH M €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NPHU3HAKH >KU3HW», «buoiornyeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1a00paTopHOE 000PYIOBAHUE JIJIsi TPOBEACHUS HAOIIOCHUN,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

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

MeTtonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMHM:  MHMKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

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

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

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

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, PEAr€HTa, y4aCTHE B CTPYKTYPUPOBAHUHU KIIETKH,
TeIJIoperyysinuu. MuHepalibHbIE BEIIECTBA KIETKU, UX OHoJorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMHHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoi Moiiekyibl. [lepBuuHas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, 1Ucaxapuibl, OJIUTOCAXapUabl U MOJIUCAXAPHUIBIL.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanbs. Mectonaxoxaenue u ouonornueckue pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu AT®. BoccTaHoBIECHHBIE MEPEHOCUUKHU, UX PYHKIIMHU B
KIetTke. /[pyeue nykaieozuompugocpamot (HTD).

JdemoHcTpanumn

[Toptpetsr: JI. ITonunr, x. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankius, O.
Conrep, C. [Ipy3unep.

Huarpammel: «Pacripeaenenne XuMHUYECKUX JIEMEHTOB B HEXKUBOU MPUPOJIEY,
«Pacripefenenue XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOJIEN.

Tabnmuuer u cxembl: «llepuonnueckass TabIUIAa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKYyJbl  Oenka», «CTpyKTypbl O€lKOBOW MOJEKyIbl», «CTpOeHHE MOJEeKYI
yraeBoJoB», «CTpoeHue MOJEKyl JunuaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue Monekysbl ATDy.

O6opynoBaHue: XUMHYECKas TIOCyla 1 000py10BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OEJKOB ¢ MOMOIIBIO Ka4eCTBEHHBIX
peaKum».

JlabopaTopHas padora «/cciienoBanre HyKI€MHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3IMYHbIX OPTraHU3MOBY.

Tema 5. CTpoenue n GyHKIUH KJIETKH

Tunbel KJIETOK: »JyKapuoThueckas U mpokapuotudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00PAa30BaHUS KICTKH.

CtpoeHue npokapuoTHYecKkoi kieTku. KietouHnas creHka OakTepuil u apxew.
Oco0OeHHOCTH CTpOeHUsS TeTepoTpodHON U aBTOTPO(PHONW MPOKAPUOTHIECCKUX
KJIETOK. MecCTO 1 poJib IPOKapHoOT B OMOIIEHO3aX.

Ctpoenne u HyHKIIMOHUPOBAHKUE dyKapHOTHUECKON KieTku. [mazmarudeckas
MeMOpaHna (turazmanemma). CTpykTypa Iia3MaTHueckod mMemMOpaHbl. TpaHCTOpT
BEILIECTB Uepe3 II1a3MaTUYeCKy0 MeMOpaHy: naccuBHbIM (qudPpy3us, ooneruéHHast
muddys3us), akTUBHbIA (NEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPaHCIIOPT).



[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoOro Hacoca. DHIOIMUTO3:
MUHOIUTO3, (parouuTo3. Jk301uTo3. Knerounas crenka. CTpykTypa u GyHKIHHU
KJIETOUHOM CTEHKU PacTeHHil, rpruOoB.

[utommazma. [utozons. Llutockener. JIBrmxkenue nuroriazMbl. OpraHouasl
kJeTkd. OqHOMEMOpaHHbIE OPraHOU bl KIETKU: IHAoIIa3Marnyeckas cetb (I11C),
anmapaT [onbIKu, JW30COMBI, HUX CTpoeHHUE U (GyHKIUH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KIeTKU. CTpOoeHHE TPaHyJISPHOTO PETUKYIyMma.
Mexanusm nanpasnenus oeaxos ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOUHBIX MeMOpaH. ['mankuii (arpanyIsspHbBINA) SHIOTIIa3MATHIECKUN PETUKYITYM.
CekperopHas ¢ynkuus anmnapata ['onbmpxu. Moougukayus 6enkos 6 annapame
Tonvoorcu. Copmuposxa 6eakos 6 annapame [ onvoxcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pacturensHbix kietok. Kierounsiit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MHUTOXOHIPHUHU,  IUIACTHBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoecenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoerne u (yHKIIMM MUTOXOHIApUN u 1actui. llepBuunsle,
BTOPUYHBIC U CIIOKHBIC TIJIACTUIBI (POTOCUHTE3UPYIONIUX dYKAPUOT. XJIOPOILIACTHI,
XPOMOILJIACTHI, JICHKOTIIACTHI BBICIIIMX PACTSHUM.

HememOpannbie opranouapl kieTku CTpoeHHe W (yHKIIMU HEMEMOpaHHBIX
OpraHOHUI0B KJICTKH. Pu6ocomsi. IIpomesicymounvie Qunamenmot.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMmblueuHblX Kiemok. Mukporpyoouku. KieTounsrit
nentp. CTpoeHue © JABWKEHHE KIYTHKOB M pecHHUYEeK. MUKpoTpyOOUuKH
uTorasMel.  Llentpuons. Benku, accoyuuposaunvie ¢ MukpoguiameHmamu u
muxpompyooukamu. Momopnuvle benxu.

SAnpo. O6omouka siapa, XpOMaTUH, KapuoIUiazMa, SIPBIIIKA, KX CTPOCHUE U
byakuuu. AnepHbrii O0enkoBbId MaTpukc. I[IpoCTpaHCTBEHHOE pPaCIOJIOKEHUE
XpoMOcOM B uHTep(azHOM siape. Iyxpomamur u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBL. Jlumamuka s0epHou 000a0uKu 6 mumo3e. foepublil
mpancnopm.

Kinerounsie BrkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTuTeIBHOM, JKUBOTHOM, TPHOHON).

JdemoHcTpanumn

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuiet 1 cxembl: «CTpoeHHE SyKapUOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHHe  pacTUTeNbHON  KiIeTkn», «CTpoeHue
MUTOXOHJIPUNY, «SAapo», «CTpoeHrne NPOKaApUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTEepUAIbHBIX KIIETOK.



Jlaboparopnass pabora «/3yueHne CTpPOEHUA KJIETOK Pa3IUYHBIX
OpPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPAHbBD».

JlabopaTopnas pabGora «lccnenoBanue miuasMoiu3a M JAEIUIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IpakTuueckas padora «/3ydeHue NBIXKEHUS IUTOIIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0MeH BelIeCTB M NPeBpPALlleHUE JHEPTHH B KJIETKe

AccUMWISITTUS ¥ JUCCUMUMJIALIMS — JIBE CTOPOHBI MeTaboim3Ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. OJHEpreTudeckoe olecrneueHue KIeTku: TmpeBpaimienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHUBHBIA XapaKTep peakiuid KICTOYHOTO
merabonu3zma. DepMeHTHl, WX CTPOCHHUE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPHl M OETKU-UHTHOUTOPHI. 3aBHCUMOCTh CKOPOCTU (HePMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHBIi CHUHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
Anokcueenublli u okcueenuwvlii homocunmes y oaxkmeputi. Ceemocobuparowue
nuSMeHmul U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIIacTOB B MpOLECCE
doTocunTe3a. CreToBas u TeMHOBas paspl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IponykTuBHOCTH (hoTOCHMHTE3a. Biusinue pa3nuuHbix (akTopoB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTEepUH, XKene300aKTepuu, cepoOaKTepuH, BOJOPOJIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AHa’poOHBIe OpraHu3Mbl. Buael Opoxenus. [IpogykTel OpoxkeHUS H X
UCIIOJIb30BaHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIN OOJIC3HEH.

AnpoOHBIE OpraHu3MBl. Orarnbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHUE TITIOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
npoiieccax OMOJIOrMYEeCKOro OKUcieHus. [{ukinnueckre peakiuu.

JdemoHcTpanumn

Ioptperst: k. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3Y, « IHEPreTHICCKUN 00MeH», «brocuHTe3
oenka», «Ctpoenune hepMeHTa», «XEeMOCHHTE3Y.

OGopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHHE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.



JlabopaTopHas padora «/3ydyeHne kaTaTUTHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTaias3bl)y.

JlabopaTtopnas pabora «U3yueHue ¢GepMEHTATUBHOIO paCUICIUICHUS
MEPOKCHUA BOJIOPOAA B PACTUTEINBHBIX U JKUBOTHBIX KIIETKaX).

JlabopaTtopHass paGora «CpaBHeHuEe TpoliecCOB  (OTOCHUHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MIPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacrBennasi ntHpopManus U peaan3anus e€ B KJIeTKe

Peakuuu marpuunoro cunre3a. [I[pUHIMI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOW uH@opmanuu. ['eHeTHueckuit
KOJ, ero cBoicTBa. TpaHckpuniuss — wmaTpuusblii cuHTe3 PHK. IlpuHuummnsr
TPAaHCKPUINIMHU: KOMIUIEMEHTAPHOCTb, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kniemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amunHokucinor. Ponab pubGocom B
O6unocuHTe3e Oemnka.

Bupychl — HekneTounble (OpPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHHE
NPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHeHHbIli YUKl
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHsle 3a00eBaHus YeI0BEKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u aunanuz 6oavuiux maccugos («bigdatay)
CMPYKMYPHBIX OUoI02UYecKux 0anHvlx. Hanomexuonoeuu  buonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00Cmasku i1eKapcms.

JdeMoHCTpamuu

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHIA.

Tabmumper u cxeMbl: «bruocunTte3 Oenmkay, «['eHeTHueckuit Koa», «BUpych»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3aHne MOJIEIA BUPYCay.

Tema 8. ’Ku3zHeHHBIH HUKJ KJIeTKH

Knerounsrii muki, ero mepuoabl W perynsuus. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TIpoIIeccoB, MpoTekaromux B wHTEepdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHretnueckuid  (MOCTMUTOTHUYECKHM), CHUHTETHUYECKUUA U
MOCTCHHTETHYECKUH (MPEMUTOTHIECKUI ) TIEpUOABI UHTEP(A3HI.

Marpuussiii cunte3 JIHK — pernmukanwms. Ilpuaouner perumkanvu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIIAPAIUICIBHOCTb.
Mexanusm permmkannu JTHK. Xpomocomel. Ctpoenue xpomocom. Temomepsl u
TelmoMepa3a. XPOMOCOMHBIA HA0Op KIETKH — KapuoTun. JIMIUIOWIHBIA |



rariouaHbld - HaOOpbl  XpoMocoM. ['omoniornunbie  Xxpomocombl. [lonoBbie
XPOMOCOMEBI.

Jenenne kneTku — MmuTo3. CTalui MUTO3a U IPOUCXOISIIINE B HUX MPOLIECCHI.
Tunel muto3a. Kaprnoknnes u HuTOKHHE3. broI0Ornyeckoe 3HaueHrue MUTO3a.

Perynsauuss mutoThueckoro uukia kieTku. [IporpamMmmupyemasi kieTouHas
rudesnpb — arnomnTo3.

Knerounoe sinmpo, xpomocombl, (GyHKIMOHAJIbHAsi T€HOMUKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «L{ugposas
KllemKkay» — buoun@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KILeMKU.

JdemMoHcTpanumn

Tabmunbel U cxembl: «OKU3HEHHBINM MUK KIeTKu», «Murtosy, «CTpoeHue
xpomocomy, «Permukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaTthl: «KMUTO3 B KJIETKaX
KOpEIIKa JTyKa».

JlaGopatopHass  pabora «3yuyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTopHas padora «HaGmoneHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpEraparTax).

Tema 9. Pa3MHOKeHHEe ¥ pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOXKEHHUsI OPraHU3MOB: Oecrosioe (BKJIIoYasi BEre€TaTUBHOE) U
nojioBoe. Buasl  Oecrosioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CIOPYJISIHS,
¢dparMeHnTanus, KJIOHUPOBAHHUE.

[TonoBoe pa3zmHoxeHwue. [lonoBble KieTkW, Wiau rametsl. Meiio3. Craauu
Meno3a. [loBegenne xpomocom B meinio3e. Kpoccunrosep. bruonornyeckuii CMbICI
M€lo3a W TOJOBOro mporecca. Melo3 W ero MecTo B KU3HCHHOM IHKIIC
OpraHU3MOB.

[Ipen3aponpimeBoe pazButhe. ['aMmeToreHe3 y >KMBOTHBIX. [10710BbIE JKEIE3BI.
OO6pa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOPUOHATBHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
0 Pa3BUTUHU OPTaHU3MOB. Mopghozene3z — 00Ha U3 21A8HBIX NPOO.IeM IMOPUOLOSUMN.
Konyenyus mopgpocenos u mooenu mopghoceneza. Ctanun >MOpHUOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposeannoe u HedepMuHuposanHoe OpoobaeHue. bracmyna, munol
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOIBIIIEBHIE JIMCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHS).



3aknajgka IUIaHa CTPOCHMS JKMBOTHOIO KAk pPE3yNbTaT HEPAPXUUYECKUX
B3aMMOJIEUCTBUI TE€HOB. BiusHue Ha 5MOpUOHAIBHOE pa3BUTHE pPa3IMYHBIX
(bhaKkTOpOB OKpYKaIOIIEH CpeIbl.

Poct u pasBurue xuBOTHBIX. I[locTomOpuonanbHblii nepuon. llpsamoe wu
Hempsimoe pas3BuTue. PaszButne ¢ meramopdo3oM |y O€ClO3BOHOYHBIX H
ITIO3BOHOYHBIX JKWBOTHBIX. DBHOJIOrMYECKOE 3HAYEHHE MPSMOrO U HENMPSIMOIO
pa3BUTHUA, UX PACIPOCTPAHEHUE B NpUpOAE. THIBI pocTa KUBOTHBIX. (DAKTOPHI
PETYJISIIUU POCTa )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeKa. [leprobl onTorenesa yenoBeka. CTapeHrne U CMEPTh Kak
OMOJOrNYECKHE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
’KU3HEHHOM LIMKJe pacTteHuil. O6pa3zoBaHue cop B mpoliecce Meio3a. ['amerorenes
y pacteHuid. OTIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHu3MoOB. J[BOiHOE
OIUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl pETYISIIUA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. HaBamun, X. [IIneman.

Tabnmuupel u cxembl: «BereratmBHOe pasmMHOkeHHE», «Tulbl 0Oecrnonoro
pPasMHOXEHUD», «Pa3MHOXEHHE XJIaMHUJIOMOHaAbl», «Pa3zMHOMXkEHHE HBIIIECHBD,
«Pa3mHOxeHne ruapel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHe
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuU OHTOreHeszan, «lIpsMoe u
HEelpsAMoe pas3Butue», «Pa3BuTue Manckoro xyka», «PaszButue capaHumy,
«Pa3Butne nArymkn», «/IBOMHOE OIIOAOTBOPEHHUE Yy LBETKOBBIX PACTECHUI,
«CTpoeHHne CeMSH OJHOJOJBHBIX U JIBYJOJBHBIX pAacTeHUI», «KW3HEHHBIN UK
MOPCKOM KanmycTb», <« KU3HEHHBIN UK MXay, <« KHU3HEHHBIN UKIT MATOPOTHUKAY,
«KM3HEHHBIN ITUKI COCHBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENApaThl SULEKIETOK |
CIIEpMAaTO30MI0B, MOJENb «L[MKII pa3BUTHS JISTYILIKI.

JlaGoparopHasi padora «l3yuyeHue CTpPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIPENapaTax».

IIpakTnueckass padora «BbiABIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHue OpPraHoB pPa3MHOXKEHHS BBICIIUX
PaCTEHHI.

Tema 10. I'eHeTMka — Hayka 0 HACJIeICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcrtopust cTaHOBIEHUS U PA3BUTUS F€HETUKU Kak Hayku. PaboTel I'. Menaens,
I'. ne ®pusa, T. Moprana. Posib OTEYECTBEHHBIX YUYEHBIX B PA3BUTHU T'€HETUKHU.



Pa6ote H. K. Konsiosa, H. . Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUS U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YACTAs TUHUS, TUOPUIbI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJIbI ~ T'€HETUKH:  TUOPUIOJIOTHYECKUM,  ITUTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE THYECKHM.

JdemoHcTpanumn

Iloptpersl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®wmmnuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuiel u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpElUBaHUS.

JlabopaTopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIEIOBAHUI.

Tema 11. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii  3akoH Menaens — 3aKoH
eauHooOpasusi rTuOpuA0B nepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclleIuieHus: MpU3HaKoB. L[lUTomormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpEIUBaHusl. [ MoTe3a YuCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [I[pomexyTOuHbI XapaKkTep HaclleJOBaHMUS.
Pacuiemnienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

HuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HacJieI0BaHus Mpu3HakoB. L{uronoruyeckrne 0CHOBBI AUTUOPUAHOTO CKPEIIIMBAHUS.

CuermieHHoe HacienoBaHue npuszHakoB. PaGorer T. Moprana. CremieHHoe
HACJEJOBaHUE T€HOB, HAPYIIEHUE CUEIJICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHsI HACTIEICTBEHHOCTH.

I'enetnka moja. XpoMOCOMHBIM MEXaHU3M OMNPEACIICHUS MoJia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TE€TEPOramMeTHbIA IMoJd. | eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CHEIUIEHHBIX C ITOJIOM.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
Meunnens», «AHanu3upyollee CcKpeluBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CretuieHHOE HAclIeIOBaHWE TPU3HAKOB Yy apo3oduibl», «[eHeTuka Tmoiay,
«Kapuotunm  denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'€HOBY.

O6opynoBaHue: MOJENb JJs JEMOHCTpAIlMM 3aKOHOB €IMHO0Opa3us
rUOpHUIOB TIEPBOTO TOKOJICHUSI M paCHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduiar.

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

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

Tema 12. 3aK0OHOMEPHOCTH H3MEHYHUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3menunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buasl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psan u BapuanmonHas kpuBasi (B. Moranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHYHUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOWHATHBHON M3MEHYUBOCTU. POJIb KOMOMHATHBHOM M3MEHUMBOCTH B CO3/IaHUU
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanoHHasT W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalUu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCcKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUs MyTauui. MyTareHbl HW WX BJIMSHAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3MeHunBocTy (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJIEJICTBEHHOCTb.

Dnueenemuxa U INUCEHOMUKA, pPOJb  INUSCCHEMUYECKUX Hakmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

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

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

O6opynoBaHue: XMBBIE W TepOapHBIE IK3EMIUISIPHl KOMHATHBIX PACTCHHA,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU W3MEHUYUBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON W3MEHUYMBOCTH. [locTpoeHme BapualMOHHOTO psga U
BAPHALMOHHOW KPUBOM».



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

Tema 13. I'eneTnka 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 CEKBEHUPOBAHHME, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE B XPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPEIOTBPAIICHUH U JICUCHUU T€HETHYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
o0JlacTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

JdemoHcTpanumn

Tabmunpl 1 cxembl: «KapuoTun yenoBeka», «MeTOJbl U3yYEHUs] TCHETUKH
4esoBekay, «I eHeTrnuecKre 3a00JIeBaHuUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOMN.

Tema 14. Celekuusi OpraHu3sMoB

JlomecTuKamus 1 celieKuus. 3apOoxKIECHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. W. BaBunoBa o lleHTpax NpOHWCXOXKIEHUS M MHOT00Opas3us KyJIbTYPHBIX
pacteHuii. Ponb cenekunu B CO3JaHUH COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PAIOB B HACIIEICTBEHHON M3MEHYMBOCTH
H. W. BaBunona, ero 3nHaueHue Jjisl CEISKIIMOHHOW PabOTHI.

Metoasl ceneKIMoOHHOW paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIM H
VHIUBHUAYaIbHBIM. DTalbl KOMOMHAIIMOHHON CCJICKIIUU. HcnbrTanne
NPOU3BOJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP 1O TEHOTUITY ¢ momoInbio aHanmmza J{HK.

HckyccTBeHHBIM ~ MyTareHe3  KaK  METOJl  CCJIICKIIMOHHOW  PaOoTHI.
PannannoHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTallUil Yy KYJbTYPHBIX
¢opm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBIX JIHK /11 momydeHus nCX0THOTO MaTepHraia Jjisl CENCKIUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpuBnnoBas ruopuIn3aIus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. l'erepo3uc u ero mnpuuuHbl. Vcnonb3zoBaHue
rereposuca B ceneknuu. Otnanéunas rulpuamsanus. [Ipeogonenue Oecrutomms
MEKBHUI0BBIX THOPHJIOB.

JdemoHcTpanumn



Iloptpersi: H. WU. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /I. K. benses.

Tabnuiipl v cxembl: «L{[eHTpBI TPOUCXOKIECHUS U MHOTO00pa3us KyJIbTyPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYUBOCTHY,
«Metonpl cenekiuny, «Otnanéunas rudbpuauzanusy», «MyTareses.

JlabopaTopHas padora «l3yyeHue COpTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3yueHre METOJIOB CEJEKIIUN PACTCHUI.

IIpakTnuyeckas padora «lIpuBrUBKa pacTeHHI.

IKekypeusi «OCHOBHBIE METONBI M JIOCTHXKEHHMS CEJIEKUMH PACTECHUN U
KHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCHBITATEIbHBIM YYacCTOK, B TEIJMYHOE XO35SMCTBO, B JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 15. BuoTexHo/10rust U CHHTeTHYECKAast OMOJI0TUSI

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHUH, — KJIETOYHBIC U TKAHEBBIC
KYJbTYpBHI, MHKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpaguuuonHas
OMOTEXHOJOTHA:  XJIeOOMeUeHne, TMOMyYeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BuHOAeNue. MukpoOuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHUOIOTHYECKUX
TexHojorui. [IponsBoacTBo Oeika, aMUHOKUCIOT U BUTAMHHOB.

Knerounas wHxeHepus. MeTonbl KyJIbTypbl KJIETOK UM TKaHEW pacTeHUN U
KUBOTHBIX. Kpuobanku. ComaTtnueckass TruOpUIM3aIlMs U COMATUYECKUM
smOpuoreHe3. lcmnoiab3oBaHWE TAaIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnoav3zosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKuus
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUUU SJIEp KIIETOK.
Texnonozuu 0300posaenusl, KyIbmusUpO8aHUs U MUKPOKIOHAILHO20 PA3SMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOcOMHasi W TeHHas WHXEHepusa. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBaHnue pekomOuHaHTHbIX JHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTH>KEeHUS ¥ TEPCIIEKTUBBI XPOMOCOMHOM Y TeHHOW MHKEHEPUU. DKOJIOTUUECKUE
Y 3TUYECKHE NPOOIEMbl TEHHOW HHKEHEPUU.

Menunuackue Ouotexnonoruu. [loctrenomuas mudposas meaununaa. [11P-
JTMarHOCTHKAa. MeTaOOJOMHBIA aHadn3, TEHOLECHTPUYECKUN aHalu3 IpoTeoMa
YEeJOBEKa I OLEHKH COCTOSIHHS €ro 310poBbs. VCmoyib30BaHHWE CTBOJIOBBIX
KieTok. TapretHass Tepanusi paka. 3D-OuounkeHepuss 1 pa3pabOTKU
(dyHIaMEHTaTbHBIX OCHOB MEJHMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYETaHHUEM TEXHOJOTHUH TPEXMEPHOTO OMompuHTHHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON METULIVHBI.

JdemoHcTpanumn



Tabmuier u cxembl: «/cronb30BaHWEe MUKPOOPTAHU3MOB B IMPOMBIIIIICHHOM
pou3BoICcTBEY, «KneTouHas nmxeHepus», « eHHass HHKESHEPHUS».

JlabopaTopHas pa6ora «3yueHrne 00HEKTOB OMOTEXHOIOTUN.

IIpakTuyeckas padora «llomydeHre MOTOYHOKUCITBIX TIPOTYKTOBY.

OKcKypeusi «bHOTEXHONOTHST — BaKHEWINAs TMPOU3BOIUTEIIbHAS —CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KVIACC



Tema 1. 3apoxkaeHue um pa3sBUTHE JBOJIOHMUOHHBIX NpPeEICTABJICHUN B
OnoJIoruu

OpomonronHas teopus Y. J[lapBuHa. IIpennocbuiku BO3HUKHOBEHUS
napBuHH3Ma. JKU3Hb 1 Hay4yHas aedaresbHOCTh Y. JlapBuHa.

JIB>KyIIIME CUIIBI 3BOJIIOIIMY BUIOB 10 Y. J[apBuHY (BhICOKasi HHTEHCUBHOCTD
pa3MHOXEHHUS OpPraHU3MOB, HAcCJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckor Tteopun dBomtonuu (CTD). HelitpanpHas
Tteopuss sBoimonMu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouojorus. 3HAuYEeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosbe, Y. lapeun, C. C. UetBepukos, . 1. llImansraysen, [x. Xonaenn, . K.
benses.

Tabmuip! u cxembl: «Cuctema xxuBoit mpupo/s! (1o K. JIunuer)», «JlectHuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHusm (popmMupoBaHus MPUCTIOCOOTCHUN Y
pacTeHuil 1 )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectBus Y.
HNapsuna», «Haxonku Y. [lapBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHHUEY,
«Iloponbl romy6Gei», «MHoroobpasue KylbTypHBIX (opM KamycTsD», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BuAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOLIEHMS ABWXKYIIMX CHJI 3BOMIOLUN», «OCHOBHBIE MOJOXKEHUS
CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPOIBOJIIONHS U €€ pe3yJIbTaThl

[Monynsuus Kak sieMeHTapHas eAuHula 3Boound. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisiuuidi. 3Menenwue
reHooHa TOMYJSIMU KaK d3JEMEHTapHOE DBOJIOLNMOHHOE SIBICHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPBI (IBUIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
mpouecc. KomOunatmBHas u3MeHYHMBOCTh. Jlpeid TeHOB — ciydaifHbie
HEHaIpaBJICHHbIC N3MEHEHHS YacTOT ajuieliel B momysiusax. ekt ocHoBaTersl.
Dppexm O6ymoLiounozo eopaviuwika. CHUdCeHUe 2eHemuuecKkoeo pasHooOpasus:
npuuunsl u creocmaust. llpossnenue s¢hgpexma opetigpa 2eHo8 8 HOILUIUX U MATBIX

NONYAAYUAX. Murpanumu. N3osus MTOITY IS reorpadudeckas
(mpocTpaHCTBEHHAs ), OMoNornyeckas (pernpoayKTUBHASA).
EctectBenHbii 0oTOOp — HampaBiusomuii  (Gakrtop dBomOIUU. DOPMEI

€CTECTBEHHOro  0TOOpa:  JABWKYUIUWA, CTaOWIU3UPYIOIIMM,  pa3pbIBaOLIUMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.



[IprcnocOONEHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHUE NpUCIOCOOIEHUH Y Opranu3MoB. ApoMop(03bl U UANOATANITALIUH.
[Tpumepsl npucnocoOeHN y OpraHu3MOB: MOp(OIOruiecKkue, PU3noIoruuecKue,
Onoxumuyeckue, noBeaeHUecKue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpazoBaHue Kak pe3yJibTaT
MUKpO3BOMIOIMHU. M3omsauust — kioueBod (akTop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUUYECKOE (reorpaduueckoe),
CUMIIaTPUUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (monumIonn3anus,
rubpuan3zanus). J[muTeapsHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Pounb 3BOTIOLIMOHHOM OHOIOTUH B pa3pabOTKe HAyUYHbIX METOJ0B COXPaHEHUS
O6uopazHooOpasusi. MHKPOIBONIONUS W KOIBOJIIOLUS MMApa3uTOB M HUX XO35EB.
MexaHu3Mbl GOPMUPOBAHUSL YCTOMYMBOCTH K AHTUOMOTHKAM M CIIOCOOBI OOPHOBI €
HEW.

JdemoHcTpanumn

[Toptpetsl: C. C. YeTBepukos, 3. Maliip.

Tabmuupl w cxembl: «MyTalMoOHHAasT W3MEHYHBOCTHY, «llomynsimronHas
CTPYKTypa BHuIa», «CxeMa mposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkyiue
CWJIBI HBOJIIOIIUNY, «IKOJIOTHYECKass M3OJSAIUS MONYJSIUN ceBaHCKOU (openny,
«["eorpaduyeckas N30JSIHS TUCTBEHHUIIBI CHOMPCKON U TUCTBEHHULIBI JJAyPCKON»,
«lTonynssMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U KEPTB», «CxeMa AeHCTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbI 60pPKOBI 32 CylecTBOBaHUEY, « UHyCTpHUaTbHBIH
MenaHu3m»,  «OKuBble — nckonaembie»,  «IIOKpOBUTENBCTBEHHAass  OKpacka
KUBOTHBIX», «[Ipenynpexnaronias OKpacka 3>KHUBOTHBIX», «DHU3MOIOTHYECKUE
apantamuny, «l[IpucnocoOIeHHOCT, OpraHu3MOB U €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buna», «Bunasl-nBoiHukmny, «CTpykTypa Buaa B mpupoie», «Crnocoos
BUI000pazoBaHus», «I eorpadguueckoe Biu1000pazoBaHue TPEX BUIOB JIAH BIIICH,
«ODKOJIOrM4ecKkoe BHI000pa3oBaHHWE BUAOB CUHULY, «llonmumionasl pacTeHHi»,
«KanycTHO-peneunbIil rubpumy.

ObopynoBanue: repbapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydesia ITHIL U
3Bepeil ¢ MpUMEPAMH Pa3IMNYHBIX TPUCTIOCOOICHHH, Yydesa NTHI] ¥ 3Bepeil pa3HbIX
BUJIOB, repOapuu pacTeHud ONM3KUX BHJOB, OOPa30BABIIMXCS Pa3TUUYHBIMU
crocobamu.

JlaGopaTtopHasi pa6oTa «BbIABIE€HHE U3MEHYMBOCTH Y 0COOEH OJTHOTO BUAA.

JlabopaTopHas padora «IIprcrmocoOeHuss OPraHM3MOB U UX OTHOCHUTEIIbHAS
11eJ1eCO00Pa3ZHOCTHY.

JlabopaTtopnas padora «CpaBHeHME BHAOB 1O MOP(HOIOTUYECKOMY
KPUTEPUIO».



Tema 3. Maxkpo3Boouus U €€ pe3yJbTaThl

Meronpl  u3yyeHMs MakpodBoJroUMU. llameoHToNOrMYECKHE  METOMBI
u3yueHust odBosonuu. llepexogubie ¢GopMbl U (PUIOTEHETHYECKUE  PSJIbI
OpraHU3MOB.

buoreorpadguueckue Metonpl uzydeHus: 3Bosoiuu. CpaBHeHHE (JIOpPHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumbi-
SHJEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl M3yUYECHHUS
ABOMIONMH. ['€HEeTHYECKHEe MEXaHW3Mbl DJBOJIIOIMA OHTOTEHE3a U TOSBJICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTHYHBIE UM  aQHAJOTUYHBIE  OPTaHHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHUYECKHE U MAaTEMAaTUYECKUE METObl U3yUCHHS IBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHBIC METO/IbI TOCTPOCHUSI (PUITOTCHETUIECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIMH U IBOIOIIHUSI TCHOMOB.

OO6rue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIONUU. [Ipunyun cmenvl yHKYuULL.
HeobOpatumocTs 3BotOIMU. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

IToptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mronnep, 3. ['ekkenb.

Tabnuuel 1 cxeMbl: «DUTOTeHETUYECKUI PSIT JIOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punmodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpapuueckue 30HB 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThy, «HaudampHble cTaauu SMOPHUOHAIIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHbIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIWMIIaH3e», «l IaBHBIC
HATIPABJICHUS YBOJIONNNY, «OO0IIHE 3aKOHOMEPHOCTHU IBOTIOIIUN.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IlpouncxoxaeHne U pa3BuTHE )KU3HU HA 3emJie

Hay4Hple THUMOTE3bl TPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOuOTeHe3 W
naHcrnepmusi. JloHaydyHble TPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALOHHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONpOoBepKeHHe onbiTaMu O.
Penu, JI. Cnannanuanwu, JI. [lactepa. [Iporcxoxaenne >kxu3HU B aCTPOOHOIOTHSI.

OcHoOBHbIE JTaInbl HEOPraHUYECKOU JBOJIIOLIU Y. [InanerapHnas
(reosormyeckasi) DSBOJIONUSA. XHUMHYECKas JBOJIONHUA. AOHWOTEHHBIM CHUHTE3
OpraHuyecKkux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanue noauMepoB U3 MoHoMmepoB. KoanepBarnas runoreza A. M. Onapuna,
runore3a nepBuuHoro OynboHa J[x. XonpeitHa, reHeruueckass rumore3a I



Ménnepa. PubGozumsl (T. Yex) u rumoreza «mupa PHK» VY. T'unbepra.
®dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ncropus 3emin u MeToIbI €€ n3ydyeHus. Mickonmaemble OpraHM4ecKrue OCTATKH.
['eoxponosiorust 1 €€ Meroabl. OTHOCHTENbHAs W AOCOJIOTHAS T'€OXPOHOJIOTHS.
I'eoxpoHoOIIOrNUecKas mKana: 30HbL, dPbl, IEPUOBI, FTOXU.

Havanenbie stamnbel opraHudeckor 3BoOJIrOLMU. [losiBiIeHME ©  ABOMIOLMUA
MEPBBIX KIETOK. DBoMoNUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emiie COOOLIECTB.
CrpomaronuTsl. [IpokaprOTHI U SyKapuOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKIACHHUE
BUpycoB. [IpoucxoxkieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bI
pacreHui. Bpixon pactenud Ha cymy. llosBieHue CHOpPOBBIX pacTeHUW W
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue LIBETKOBBIX
pacTeHH.

OcCHOBHBIE 3Talbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XxopnoBbie )XUBOTHBIE. JKHU3Hb B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxaenne ampuouit u pentwinid. [IpoUCXOXIEHHE MIICKOTMUTAIOMNX U
ntull. [lpuHmun xmodyeBoro apomopdoza. OcBoeHHEe O€ClO3BOHOYHBIMU |
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MEepuoAamM: apxel, MPOTEPO30i,
najxeo30i, Me3030i, KaitHo30M. O0IIas XxapakTepUCTUKa KJIMMaTa ¥ Te0JIOrMYeCKIX
nporieccoB. [losiBiIeHNEe M paclBET XapaKTePHBIX OPraHU3MOB. YTieo0pa3oBaHUE:
€ro yCIIOBUS U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKUE KPHU3UCHI Ipouuioro. [IpuuuHel u
CJEICTBUSL MAacCOBbIX BbIMUpaHUU. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobraema coxpanenus brnopazHooOpasusi Ha 3eMIe.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHiuner kinaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

JdemoHcTpanumn

[Moptpetsi: @. Peau, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CaMO3apokIeHus ku3Hu», «Cxema ombita C. Mumiepa, I'. Opuy»,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HauanpHbIe 3Tambl OPraHUYECKOW 3BOMIOIUNY, «Cxema 00pa3oBaHUSA dYKApUOT
nyTéM cumOuoreneza», «Cucrema >XUBOM mpuponb», «CTpoeHue BHUpYyCay,



«Apomopdo3bl  pacteHui», «Punnodutb», «OTHOKIETOYHBIE BOJIOPOCINY,
«MHOroknerounsle Bopopociany, «Mxu», «llanopotHukn», «l 0JI0OCEMEHHBIE
pacteHus», «Oprasbl IBETKOBBIX pACTEHUI», «CXeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomopho3bl KUBOTHBIXY», «lIpocteitmuey, «Kumeunononoctawiey, «Ilmockue
yepBu», «Unenucronoruey, «PwiOb», «3eMHOBOIHBIE», «lIpecMbIkaronImecs,
«IItnney, «Miekonuraromuey», «Pa3Burue )Ku3Hu B apXeuckoun spe», «Pa3Burue
KU3HU B IIPOTEPO3OMCKOU dpe», «Pa3BuThe KHU3HU B IAJICO30MCKON 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU dpey,
«CoBpeMeHHasi CHCTEMA OPraHUYE€CKOr0 MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIa)KHbIC MpenapaThbl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUU
UTJIOKOXUX, CKEJIEThI MIO3BOHOYHBIX )KUBOTHBIX, UyueJia ITUI] U 3BEPEH, KOJIEKIIUU
OKAMEHEJIOCTEH, TIOJE3HbIX HCKOMAEMBbIX, MYJISI)KA OpPraHMYeCKUX OCTaTKOB
OpPraHu3MOB.

BupryaabHas gadopaTopHas padora «MojennupoBaHue onbIToB Musiepa—
HOpu 1o n3ydeHno abMOreHHOr0 CHHTE3a OPraHUYeCKUX COSMHEHUN B TIEPBUYHOMN
atMocdepe».

JlaboparopHass paGora «/3yueHne M OMNUCAHUE MCKOIMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUM
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznens! m 3amaun anTponosioru. MeToasl aHTPOMOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUHM 4YelIoBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPUU.

Cx0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMUBOTHBIMH:  CPAaBHUTENIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBeeHueckre. OTInuMs 4eloBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JIBrkymiue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOTMYECKHE, COI[MaIbHBIE.
CooTHoIieHNe OMOTOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(TPOKOHCYJIBI) U PAaHHHUE MMOHTUJIBI — OOIIIME TMPEIKH YETOBEKOOOPA3HBIX 00€3bsIH U
Moed. ABCTPAIIONIUTEKH — JIBYHOTHE MPEAKHU JIOJAeH. YeIOBEK yMEblil, EpBbIE
W3TOTOBJIEHUS OpyAUN Tpyaa. YemoBeK MpAMOXOIAIINI U IEPBBIA BBIXO/ JIOJIEH 32



npenensl Adppuku. Yenosek reinensoeprckuii — o0l npeok HeaH 1epTanbCKOTo
YEeJIOBEKA M YEJOBEKA Pa3yMHOro. YesoBeK HEaHIEPTAIbCKUM KaK BHUJ JIFOJAEU
XOJIOAHOIO KJIMMaTa. YeJloBEeK pa3yMHbIM COBPEMEHHOI'O THIIA, JIEHUCOBCKUM
YeJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpuku. [laneorenetnka u
1aJIEOT€HOMMUKA.

DBOJNIOLHMS COBPEMEHHOr0 4yesnoBeka. EcTecTBeHHbI OTOOp B MOMYJIALMSIX
yesoBeka. MyTalMoHHBIM Tpoliecc W mojduMopdusM. [lomynsiuroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. [lonstne o pace. bombplime pachel: €BporeouHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJHAS
(a3maTcko-amepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa MO IUIaHETe.
EnuncTtBo  4yenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONEeHHOCTh YelOBeKa K pPa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Brnusinue reorpaduueckoii cpespl u apeiida reHoB Ha MOp(OIOTHio U HU3HOTIOTHIO
YEJI0BEKa.

MexaucuMIuIMHapHble  MeToJbl B (usuueckoil  (OMOIOTHYECKON)
AHTPOIOJIOTHHU.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YeJIOBEUYECKUX NOMYJsALUi. buocomnuanbHble HCCIEI0BaHUS NPUPOIbI YETOBEKa.
HccnenoBanne KOBOIIONKUH OMOJIOTMYECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. HdapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMITaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUXKYIIUE CHIIBI aHTPONIOT€HE3a», « DBOJIOLUOHHOE
JIpEBO  4YeJOBEKa», «ABcTpaimonutek», «YemoBek  yMmenblil»y, «YemoBek
NpAMOXOASAIMNNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl HBOIIOLNH YeIIOBEKay», «Packl uemoBekay.

O6GopynoBaHue: MYJSDKM — OKaMEHEJOCTeH, TMPEAMETOB  MaTepualibHOM
KyJIbTYyphl ~TIPEIKOB dYelOBeKa, penponaykiuu (dbororpaduu) KapTHUH C
MudosorndyeckuMu U OHUOJEHCKUMU CIOKETaMHU MPOUCXOXKICHUS YeIIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yepera 4eJoBeKa U Yepera MMITaH3€, MOJIENIb KUCTH YEJIOBEKA U KUCTH IIIMMITAH3E,
MOJIEJIA TOPCA MPEAKOB YEIIOBEKA.

JlabopaTopHass pabora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «/3yueHne SKOJOrMUECKUX aJanTaluii YeT0BEKa.

Tema 6. Jxosorusi — Hayka O B3aHMOOTHOUICHHMSIX OPraHM3MOB H
HAJAOPraHM3MEHHbIX CHCTEM C OKPYXKAKIIEH CpeaoH



3apokJieHre U pa3BUTHE 3Koioruu B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. Cykau€éBa. Pa3gensl u 3amaun
9KOJOTHH. CBS3b 3KOJIOTUH C APYTMMHU HayKaMU.

Mertonbl 3kosorud. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTropHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW I YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBAa CBS3E€H yenoBedecTBa C Npuponod. dopmupoBaHue
AKOJIOTUYECKOMN KYIbTYpbl U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanumn

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

Tabnuupsl u cxembl: «Pa3znensl skojorumy», «Metonbl skonoruny, «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBusd. Kinaccudukanus
HKOJIOTHYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTHYECKHUE, aHTpororeHHsie. Oo1mue
3aKOHOMEPHOCTH AEHCTBUSl dKojornyeckux Qakropos. Ilpasmio munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiictBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHW3Mbl. DKOJOTHMYECKUE TPYIIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
doTonepruoanu3M.

Temmepatypa Kak »dKoJoTHUeCKHi ¢akTop. JlelicTBue Temmeparypsl Ha
opraHu3Msbl. [loMKUIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocobneHus pacteHun K
noj/Iep ka0 BogHOTO Oanmanca. Kriaccudukamuss pacTeHU MO OTHOIICHHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAsl, Ha3€MHO-BO3IYIIHAs, MOYBEHHAas,
rIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHU3MeHHas.  DHU3UKO-XUMUYECKHE
0COOCHHOCTHU cpeJi 00uTaHusi oprannu3MoB. [IpucnocobneHuss opraHu3MoB K )KU3HU
B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roguyHbie puUTMbL. [IprcnocoO0IEeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.



Kusznennsie popmbl opranu3moB. [lousTue o xu3HeHHO# popme. XKuzHeHHBIE
dbopMbl pacTeHUM: NepeBbsi, KYCTapHUKHU, KYCTAPHUUKH, MHOTOJICTHHE TpPAaBblI,
oJIHOJIeTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: TUAPOOUOHTHI, TEOOUOHTHI,
a’poOnOHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnyeckue ¢paxktopsl. Buibl OMOTHUECKUX B3aUMOIEUCTBUI: KOHKYPEHIIUS,
XUIIIHUYECTBO, cuMOK03 u ero ¢dopmel. [lapazuTusm, koomepainus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTRBO, HaxJICOHUYECTRBO). Herpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKNE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIOKpOBHBIC
KUBOTHBIE», «XOJIOJIHOKPOBHBIC JKUBOTHBIC», «DHU3MOJIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTUYECKHUE PUTMBIY,
«Kuznennsie popMbl pacTeHuity, « KusHeHHbIE POPMBI )KUBOTHBIX)», « IKOCUCTEMA
ITUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTro Jjecay, «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeHuus», «CumM6mo3y,
«KomMeHcanmuzmy.

O6opynoBanue: repbapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTMYECKUX (PAKTOpOB, repdapuul CBETOIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHIl U 3BEpeH, repOapuu
pacTeHUi, OTHOCSAIIUXCS K TurpodurTaMm, kcepoduram, mezodpuraM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU PACTEHWA M >KUBOTHBIX PA3WYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISIBICHHE TPUCIIOCOOICHHN OpPraHMu3MOB K
BIIUSHUIO TEMIEPATYPhI».

JlaGopaTtopHasi paboTa « AHATOMHUYECKUE OCOOCHHOCTH PACTEHHUM U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3NYECKUX OaphEPOB U



0COOCHHOCTEM OMOJOoTUM BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI
nonynsiuuii. OCHOBHBIE TIOKA3aTEeNW TMOMYJSLMUU: YHUCICHHOCTb, ILJIOTHOCTb,
BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pPOCTa,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHUYECKAs CTPYKTypa nomyianuu. OLeHKa YUCICHHOCTH MOMYJISIIUH.
JluHamuKa monmysisauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHnue TMHAMUKY NonyJisiiud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUIOB (T- U
K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humu Jx.M. XarunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsiuuii. Apeanbsl BUI0OB. Buabl M HX KU3HECHHbBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

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

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W cXeMbl: «DKOJOTHYECKHE XapaKTePUCTHKU  TOIMYJISITUNY,
«lIpocTpancTBEeHHas  CTpyKTypa  Tmonyjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenp skosorndeckort HummM J[x. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTopHas padota «IIpucnoco0aeHns ceMsH pacCTEHUN K PACCEIICHUIOY.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MEXKIy
OpraHu3MaMHy B OMOILIEHO3E.

OkocucteMa kKak OTKpbiTas cucteMa (A. JIx. TeHcnu). OyHKIHOHAIbHBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. I10uBbI U Wbl B 3kocucTtemMax. KpyroBopor BEmecTB U NOTOK YHEPTUHU
B OKOCHCTEME.

OcHOBHbIE MOKa3aTeNIN SKOCUCTEMBI. brioMacca U npoayKius. IKOJIOTHUYECKUE
MUPAMUIBI YUCETI, ONOMACCHI U DIHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTEHHBIC BO3JICMCTBUS Ha



cykneccun. Knnmakcnoe coobmiectBo. bruopasnooOpasue u moiaHOTa KPyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXK1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHHE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoeo 3gpgexma u 8ud08-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUoOHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHU3ZMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
IKOJIO2UUECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030elicmesus. MeTomomorus
MOHHTOPHWHTA €CTECTBEHHBIX M aHTPOMOTEHHBIX IKOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoIlleHO3a»,  «IKocucTeMa

IIMPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIE
IPYIIIBI OPraHU3MOB B SKOCHUCTEMEY, «KpyroBOpOT BELIECTB B SKOCUCTEMEY, «Llenun
nuTaHus (TacTOWIHAS, JETPUTHASA)», «IKOJOTHYECKas IHpaMHaa YHUCeD»,
«OKonoruyeckass nmupaMmua OMoMacch», «IKOJOTHUYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccraHoBieHue neca mocie
noxkapa», «JKOocUcTeMa 03epa», «ArpoueHos3», «KpyroBopoT BElIECTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepst ypoosakocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBApUYM KaK MOJIEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTeMYy (Ha TMOJie WId B TEIUIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA



buocpepa — oOmennanerapHas o0Oojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBaJa KU3Hb. Pa3BuTue mpeacTtaBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ coctan. Kupoe
BEIECTBO OHOC(hEephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOCTH OMOChephl Kak
ri100abHOM 3KocHcTeMbl. JMHaMuueckoe paBHOBecue B ouochepe. KpyroBopotsl
BEIIECTB U OMOre0OXMMHUYECKHE LIUKIbI (Yriieposaa, a30Ta). PUTMUYHOCTD SIBICHUI B
o6uocdepe.

3oHanbHOCTH Ouochepsl. [lonsTue o 6rnome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,
XBOWHBIE Jieca, CMEIIaHHbIE M IMIMPOKOJUCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KinuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHI[UANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnuuer u cxembl: «['eocdepsr 3emn», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUpOJEe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinnmarnueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuii ecy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
o6uocdepy. 3arpsizHeHne BO3AyIHOM cpeabl. OXpaHa BO3ayXa. 3arpsi3HeHUE BOTHON
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mouBbl. OXxpaHa MOYBEHHBIX
pecypcoB. l3MeHeHue kinmara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOIO W KMUBOTHOrO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PanonanpHO€  MPUPOJOMONIB30BAHME W COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeli u
KOHKYPeHmocnocoonou snepeemuxe. buonocuueckoe pasnoobpasue u buopecypcni.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K



ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 u dKkocucmem. (OcHoBbI
IKopeabunumayuy dKkocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHbLX IKOCUCTEM.
JdemoHcTpanuun
Tabnuuel u cxembl: «3arpsa3HeHue atMochepol», «3arpsi3HeHue rupochepb»,
«3arpsasHeHue nouBb», «[lapHukoBbIil 3phexT», «Ocob0 oxpaHsemMble MPUPOIHBIE
TEPPUTOPUNY, «MoJenn yIpaBisieMoro MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHUW U KUBOTHBIX KpacHoi
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTATHl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUH JTOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIHOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUSA U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO U
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

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

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MIPHU CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a/ad, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTh POCCUICKOM IpaXkTaHCKON UAEHTUYHOCTH, TAaTPHUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, roproctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO M 3amuTte OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JCUCTBHS KUBOU NPUPOJBI U €€ HEHHOCTH;



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

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30macHOTro 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;

NMOHUMAHHUE IIEHHOCTW TMPaBWI HWHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

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

UHTEpEC K pa3inyHbiM cepaMm mnpodeccHuoHANbHOU JESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IEC KAK UCTOYHHUKY KUZHH
Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

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

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJeM M MyTed uX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXPAHEHUE pPABHOBECHS B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUe PA3BUTOTO HKOJIOTHYECKOTO MBIITUICHHS, SKOJIOTHIECKON KYIbTYpPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
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
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NPEJICTaBJICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YEIOBCKA H
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS pPa3BUTHS MEIUIIMHBI, CO3JaHUEC IMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

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

MOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATENIBCKYIO JEATEIbHOCTh HHINBHUIYATHHO 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

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHS ydeOHOTo mpeameTa «buomorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIb3YeMBIX B €CTCCTBEHHBIX HayKax (BEIICCTBO, DHEPIHs, SBICHHE, TPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yueOHbIC JCHCTBHA (IMO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISATHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIITUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHOW U COITMATIBHON MTPaKTHKE.

B pe3ynbTare u3ydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus
y oOyuaromierocs OyayT cdhOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBUSA, COBMECTHAS JICATCILHOCTD.

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, YCTAHABIMBATH
CBSI3M C IPYTUMU MTOHSATUSIMH);

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

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS i1 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

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

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B W3y4aeMbIX OHOJIOTHUECKHX OOBEKTaX, a TaKXKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

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

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBUS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

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

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSAMHU 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
YTBEPKJIEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

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

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh I€JICHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTaTh HOBBIE WJCH, MpEiaratb OPUTHHAILHBIC MOJIXOJbI M PEIICHUs,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (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
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckod MHMOpMaLUM, HEOOXOIUMOU JJIsl BHIMIOJIHEHUSI Y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMYy  NpPEACTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYEeCKUE 3HAKU M CUMBOJIBI, (OpMyIbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

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

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) o0meHue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3UIIMM IPYTrUX YYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3JIMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJICHCTBHUSA, MOHUMATD
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI IesITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJIbI COBMECTHBIX JEHCTBUU C yd4ETOM OOIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJM C YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3YJIbTAThI
COBMECTHOU paboThI;

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

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETUYECKOE IOBEJECHUE B Pa3IUYHbBIX
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 YYEOHBIX CUTYAIIUSIX;

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 00Opa30BaTEIbHOM
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
pasHBIX 00JIaCTIX 3HAHWM, IIOCTOSHHO IIOBBHIIIATh CBOW 0Opa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX TPOLIECCOB, HUX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHThl APYTUX NpPH aHajIu3e pe3yJbTaToB
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 € MO3ULIUU JPYTOro YeIoBeKa.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
cnenuduyeckue s OMOJIOTUHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI JEUCTBUM 110
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHble pe3ysbTaThl MPEACTABICHBI I10
rojiaMm U3y4eHHUs.

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

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B
NO3HAHUU  3aKOHOB TMPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHONIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
opraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBuimoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyJIbTYPHBIX PaCTEHHUI ), 3aKOHBI (€InHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBaHuss [. MeHngensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOM
m3menunBocty H. V. BaBuiioBa), npuHIMIBI (KOMIUIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHoOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEICATECIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNu3M), NPEeBpPALICHUSI YHEPTUHU, OpOXKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  PAa3BUTHUA  OpraHu3ma  (OHTOreHes3a),
B3aMMOJIEUCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMud ¥ CHUCTEMaMU OpPraHOB Yy pacTEeHUM, KUBOTHBIX M YEJIOBEKa M HX
GYHKIUAMHA, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIHUAMHU, MEXKIY OSTallaMH
oOMeHa BelIeCTB, ATaraM KJIETOUYHOTO LUK U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeqibl OOUTaHUS;

YMEHHUE BBIABIISITh OTJIWYUTEIbHBIC TTPU3HAKU KUBBIX CUCTEM, B TOM YHCIIEC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISIBIISTh MPUYNHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMHU MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuja mpu padbore ¢ ydeOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe Mo OHoJIOTHuH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o01acTv GMOJIOTUH ¥ MEAULIMHBI (KIIOHUPOBAHKE, HCKYCCTBEHHOE OIIIOI0TBOPEHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
NEATEeNIbHOCTU B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUILIEBOW MPOMBIILICHHOCTH, YIIIYOJIsITh MO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
IPOJOJDKEHNE OHMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPEAHEro
PO(PeCCUOHATIBLHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeameTrHble pe3ynbTaThl OCBOCHUsI yueOHoro mpeameta «buonorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOHl €CTECTBEHHO-HAay4YHOH
KapTUHBl MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEIICHUH 3SKOJIOTHYECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEHIEHHMH BONPOCOB PalMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJAaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEeMOW OMOJOTMYECKUX 3HAHUU, KOTOpas BKIIIOYAET
ONpeJieieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Bostoiuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAaMH  HAY4YHOrOo  IO3HaHWS,
UCIIOJIb3YEMBIMU B OUOJIOTUYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, SKCIIEPUMEHT), CIIOCOOAMH BBISABICHHS H
OILICHKHU aHTPOIOT€HHBIX U3MEHEHU B MPUPO/IE;

YMEHHE BBIACNATH CYIIECTBEHHbIE TPU3HAKU: BHUIOB, OHOTEOIICHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOT0 M CUMITATPHUUECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHoGOHJ  TOMYJISIHH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OMTaHUs, YepeOBaHMs HAIPABICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpoOLEcCaMu 3BOJIIOLUH,
JOBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

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

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLUIME aAPryMEHThI, OHOJOTHMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CPeJibl OOUTaHUsI, €IUHCTBA



YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOT0o00pa3usi BHIOB W
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE pelIaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMHU, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHWUH TOJIYY€HHBIX PE3yJIbTATOB,

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

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, QGOpMYyIUpPYS I1eNb HCCIEAOBAaHUs, aHAJIM3UPOBATH MOJYUYECHHBIE
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B Yy4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  MONYYCHHBIE  pe3ylbTaThl Ha  YYCHHUECKUX
KOH(EpEHIUSX;

YMEHHE OIEHUBATh TUTIOTE3bl U TEOPHH O MPOMCXOKICHUH )KU3HU, YEITIOBEKa
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHaTbHON
JESITENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIOIH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEJIBCKOTO XO35HCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MNPOAOHKEHHE
OMOJIOTUYECKOTO 00pa30BaHUsl B OPraHM3aIUsAX CPEAHEr0 MPOQPECCUOHATBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM
Ne i/ (uu¢pposrIe)
NporpamMmbl Bcero Konrpoabubie | IlpakTHyeckue
o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 1
HOTOTILE K Hayka https://m.edsoo.ru/7f41c292
bubmmoreka [IOK
2 X 2
HIBBIC CHCTCNBL I HX HIYHCHHE https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 b 2 0.5
HOTOTHBL IICTICH https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 X 1
MMHHCCKA OPraHusatiisl IGIeTiH 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
5 C 8 2
TPOCHHE It PYHKLIH IICTH https://m.edsoo.ru/7f41c292
5 OOMeH BelecTB U MPEBpaIICHUE SHEPTUH B 7 1 bubnuoreka [IOK
KJIETKE https://m.edsoo.ru/7f41c292
7 HacneacrBennas nadopmanus u 6 05 bubnuorexa [JOK
peanuszanus eé B KIETKe ' https://m.edsoo.ru/7f41c292
8 JKU3HEHHBIN UK KIETKH 6 1 Bubmorexa OK
https://m.edsoo.ru/7f41c292
9 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 7 15 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
10 I'enernka — HayKa 0 HACIEACTBEHHOCTH U 5 05 bubnuoreka [IOK
U3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41cc74
11 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 6 1 bubmnorexa [IOK

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
12 3aKOHOMEPHOCTU U3MEHYUBOCTU 6 1
https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
13 r 2 0.5
CHETHIa He10Beka https://m.edsoo.ru/7f41cc74
bub6mmoreka [{OK
14 C 2 1
€JIEKLIUST OPraHU3MOB https://m.edsoo.ru/7f41c292
15 BuorexHomornug u cuHTeTUYECKAsA OMOJIOTHUS 2 bubnmorexa LOK
https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
16 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 11,5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MPEeACTABICHUI 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 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoinyecTrBo Aara
H3y4eH
yacosn
Ne us DJIeKTPOHHbIE
n/ Tema ypoka Ipak 10 A undposbie
n THYEC odpa3oBaTejbHbIE
Bcer
KHe pecypcsl
0
pador
bl
bu6mmoreka [IOK
1 b 0 1 1.09
HOJIOTHS KaK KOMIUIEKCHAsI HayKa M KaK 9acTh COBPEMEHHOTO 00IIecTBa httos://m.edsoo.ru/863e6122
. bubnuorexa [JOK
2 X 1 7.09
HIBBIC CHCTCNBL I X CBOHCTBA https://m.edso0.ru/863e6122
bu6mmoreka [IOK
3 b 1 8.09
POBHEBasi OpraHU3alMsl )KUBBIX CUCTEM httos://m.eds00.ru/863e6564
bu6mmoreka [IOK
4 nu .K 1 14.09
CTOpHS OTKPBITHS U U3ydeHus kietku. Knerounas teopus httos://m.edsoo.ru/863e674e
MeToapl MOJIEKYJISIPHOH U KJIeTOYHOM OnoJioruu. [TpakTuueckas pabora
. bu6mmoreka [JOK
5 «3ydeHne MeToI0B KJIIETOYHOW OMosiorun (XpoMarorpadus, 1 0.5 15.09
https://m.edso0.ru/863e6b72
anekTpodopes, nuddepennnanbroe neHTpudyruposanue, [TLP)»
6 XUMUYECKUI COCTaB KIETKU 1 21.09 bubmmorexa [IOK
https://m.edsoo.ru/863e6b72
7 MuHepanbHbIC BEIIECTBA KISTKH, UX OMOJIOTHYECKas POJib 1 22.09 ngﬁj&f&igﬁ; 6366870
8 Opranuyeckue BeliecTBa KiIeTku — Oenku. JlabopaTopHas pabota 1 05 28.09 bubnuoreka [JOK
«OO0HapyXeHHe OENIKOB C MOMOIIBI0 KAUECTBEHHBIX PEAKITUil» ' ' https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

bubmuoreka [JOK

9 Caoii 0 29.09
BOICTBa, KJIaccCUpUKAIKs U PYHKIUU OCITKOB https://m.edso0.ru/863e6e88
bu6mmoreka [{OK
1 — A
0 Oprannueckue BenecTBa KJIETKH — YIJIEBOIbI 5.10 htts://m.eds0o.ru/863e6d5c
bubmmorexa [{OK
11 Oprannyeckue BenecTBa KIETKH — JIMITHIBI 6.10 https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716c
Hyxneunossie kucnotsl. JIHK u PHK. JIaGoparopnas padota
12 «McenenoBanme HYKIEMHOBBIX KHACIIOT, BBIIEIIEHHBIX U3 KIETOK 0.5 12.10 bubnmorexa LOK
yia ’ ' ' https://m.edso0.ru/863e766¢
Pa3TUYHBIX OPraHU3MOBY
bu6mmoreka [IOK
1 ATO. HT® 13.1
3 Crpoenrie u QyHKIHH Hpyrue nykneosuarpudocdars ( ) 3.10 httos://m.edsoo.ru/863e7c98
bu6moreka [IOK
14 T I 19.1
UIBI KJIeTOK. [IpokapuoTHieckas KieTka 9.10 httos://m.edsoo.ru/863e7aae
15 Crtpoenue sykapuotudeckoi kietku. [Ipakruaeckas padota «M3yuenue 05 20.10 bubnuoreka [IOK
CBOMCTB KJIETOYHOM MEMOPaHEBI» ' ' https://m.eds00.ru/863e7dc4
bu6mmoreka [IOK
16 II i 26.10
OBCPXUIOCTHRIH AHHApAT KICTIH https://m.edso0.ru/863e796e
OnnomeMOpaHHbIe opranouabl KieTku. [Ipakrudeckas padora «M3yuenue bubnuoreka [JOK
17 0.5 27.10
JIBH>KEHUS [IUTOTIaA3Mbl B PACTUTEIIBHBIX KIIETKAX» https://m.edso0.ru/863e796e
[TomyaBTOHOMHBIE OPTraHOUBI KJIETKU: MUTOXOHIPUHU, TITACTUIBL.
bubmuoreka [JOK
18 JlaGopaTtopHas pabota «lccnenoBanue mia3mMoiii3a 1 IerjIa3MoJIn3a B 0.5 9.11
https://m.edso0.ru/863e7540
PaCTUTENBHBIX KIETKaX)
bubmuoreka [JOK
19 HemeMOpaHHbIe OpraHOU/IbI KICTKH 10.11 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Crpoenue u GyHKIUH s7pa 16.11 bubmmorexa [JOK

https://m.edsoo.ru/863e7f4a
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT. JlaboparopHas padora

bubmuoreka [JOK

21 0.5 17.11
«M3ydeHne cTpoeHus KJIETOK pa3IMYHbIX OPraHU3MOB» https://m.edso0.ru/863e81b6
ACCUMWISAIIHS U TUCCUMIUTSAINS — JBE CTOPOHBI MeTaboIm3Ma. THIIhI
22 obMeHa BeriecTB. JlabopaTopHas padora «/3ydeHue KaTauTHISCKOM 23.11 bubmorexa HOK
’ patopHai p i ' https://m.edso0.ru/863e8436
AKTUBHOCTH ()epMEHTOB (Ha IPUMEPE aMUJIa3bl HITH KaTalla3hl)»
depMeHTaTUBHBIN XapakTep peakuil KJIETOYHOIO MeTaboIn3Ma.
23 JlaboparopHas pabota «/3yuenne GepMEHTATUBHOTO PACIICTUICHUS 0.5 24.11 bubmorexa HOK
PaTopHai p e P pacth ' ' https://m.eds00.ru/863e86f2
MEPOKCHJIAa BOJIOPOA B PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX)
bubmmoreka [{OK
24 b - - A1
€JIKU-aKTUBATOPHI M OEITKN-UHTHOUTOPHI 30 httos://m.eds00.ru/863¢8878
bu6moreka [IOK
2 ) 1.12
> orocuiTes https://m.edsoo.ru/863e89a4
26 XemocuHtes. JlaboparopHas padota «CpaBHEHHE MPOIECCOB (DOTOCHHTE3A 05 712 bubmuorexa [JOK
U XEMOCHHTE3a» ' ' https://m.eds00.ru/863e8c60
97 AmnaspoOHnbie opranu3mbl. Bunabl 6poskenus. JlaboparopHas padoTa 8.12 bubnuoreka [IOK
«CpaBHEHHE MPOTIECCOB OPOKECHUS U IBIXAHHS ' https://m.eds00.ru/863e8c60
bu6mmoreka [IOK
28 Anpob .0 0 14.12
9pOOHBIC OPTaHU3MBI. JTaIbl JHEPTETHYECKOTO 0OMEHA httos://m.edsoo.ru/863e8efe
bu6mmoreka [JOK
29 P 15.12
CARUIH MBTPHTHOTO cuHTesa https://m.edsoo.ru/863e8efe
. bubmuoreka [JOK
30 T — PHK 21.12
DAHCKPHIIEDL — MATPUAHBIN CHITTES https://m.edso0.ru/863e8d78
N bubmuoreka [JOK
31 T 22.12
DAHCIDITIL 1 €6 Statibl https://m.edso0.ru/863e6d5c
bu6mmoreka [JOK
32 K .P 28.12
OJIUPOBaHKME aMUHOKHUCIOT. Posb pubocom B OnocuHTe3e Oenka htts://m.eds0.ru/863¢9214
33 Bupycsl — BHeKJIeTOUHBIE (JOPMBI )KU3HU U OOIUTaTHBIE MAPa3UTHI. 05 99.12 bubnuorexa [IOK

[IpakTuyeckas pabota «Co3gaHue MOJEU BUPYCa»

https://m.edso0.ru/863e9214
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bubmuoreka [JOK

4 B i 11.01
3 upycHble 3a00JIeBaHUS YEIOBEKA, JKUBOTHBIX, PACTCHUN 0 httos://m.edsoo.ru/863¢9336
. bubnuorexa [JOK
XK 12.01
3 HISHCHHBII LHICT KICTIH 0 https://m.edso0.ru/863e6122
. bubnuorexa [JOK
M HK 18.01
36 ATPHUHELT CHfiTes /] 8.0 https://m.edso0.ru/863e6122
37 Xpomocowmsl. JTabopartopHast pabota «M3yueHrne XpoMocoM Ha TOTOBBIX 05 19.01 bubnuorexa [JOK
MUKPOTIPENapaTax» ' ' https://m.eds00.ru/863e6564
bubmmoreka [{OK
— 25.01
38 Jlenerue KIeTKH — MHTO3 >0 https://m.edsoo0.ru/863e674e
Tuner knetok. Kapuokunes u nutokunes. JlaboparopHas padota
39 «HabOnroreHre MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyka (Ha TOTOBBIX 0.5 26.01 bubmorexa [TOK
g p e ' ' https://m.edso0.ru/863e6b72
MUKpOTpernaparax)»
bu6mmoreka [IOK
40 Perynsnust >kM3HEHHOTO IUKJIA KJIETOK 1.02 httos://m.edsoo.ru/863e6b72
bu6mmoreka [IOK
41 dopMbI pa3MHOKEHUST OPTaHU3MOB 2.02 httos://m.edsoo.ru/86366870
bu6mmoreka [JOK
42 I1 8.02
OHIOBO® pasMHONEHHE https://m.edso0.ru/863e6d5c
. bu6mmoreka [JOK
43 M 9.02
eHos https://m.edso0.ru/863e6e88
I'amerorenes. OOpa3oBaHKe 1 pa3BUTHE MOJIOBBIX KiIeTOK. JlJabopaTopHas
bubmuoreka [JOK
44 pabota «3ydueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX 0.5 15.02
https://m.edso0.ru/863e6122
MUKpOIIperapaTaxy
bu6mmoreka [JOK
45 n — 16.02
HIMBUAYAIbHOE Pa3BUTHE OPTaHU3MOB — OHTOTEHE3 httos://m.edsoo.ru/863e6122
46 Poct u pazButue xxuBoTHBIX. JIabopaTtopHas paboTa «BblsiBIeHHe 05 99 02 bubnuorexa [IOK

IIPHU3HAKOB CXOJACTBA 3ap0/:[blme171 MMO3BOHOYHLIX ) KUBOTHBIX»

https://m.edso0.ru/863e6564
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47 PasmHokenue u pazsurue pacrenuil. Jlaboparopuas pabota «CtpoeHue 05 26.02 1 bubmmoreka [JOK
OpraHoOB Pa3sMHOXEHHS BBICIITHX PACTCHHIA» ' o https://m.eds00.ru/863e674e
bu6mmoreka [{OK
4 n 29.02
8 CTOpUS CTAHOBJICHUS U Pa3BUTHUSI TEHETUKH KaK HAYKU 9.0 httos://m.edsoo.ru/863e6b72
OcHOBHBIC TIOHATHS U CHMBOJIBI TeHETHKH. JlabopaTopHas paboTa bubnuorexa [JOK
49 . 0.5 1.03
«Jlpo3odmuia kak 00bEKT TeHETHUECKUX UCCIIeTOBAHMIDY https://m.edso0.ru/863e6b72
3aKOHOMEPHOCTH HACIIEAOBaHUS MMPU3HAKOB. MOHOTHOpHIHOE
50 ckpemuBanue. [Ipakruueckas padora "M3ydenue pe3ynbTaToB 0.5 7.03 bubmorexa HOK
P ' v " Y ' ' https://m.eds00.ru/863e6870
MOHOTHOPHUTHOTO CKPEIIUBAHUS Y IPO30(PUITBI
bu6moreka [IOK
51 A .H 14.03
HaJIM3HpYyolee cKkpemuBanue. HemomHoe noMuHpoBanme httos://m.edsoo.ru/863e6d5c
52 Jurnbpuanoe ckpemmuBanue. [Ipaktuueckas padora «3ydenue 05 15.03 bubmuorexa [JOK
PE3YIABTATOB IUTHOPUIHOTO CKPEIUBAHUS Y IPO30(QUIIBI ' ' https://m.eds00.ru/863e6e88
bu6mmoreka [IOK
53 C 21.03
LETUIEHHOE HAcJIeIOBaHNE TIPU3HAKOB httos://m.edsoo.ru/863e6122
bu6mmoreka [IOK
54 X 22.03
POMOCOMHasI TEOPHS HACIECTBEHHOCTH httos://m.edsoo.ru/863e6122
bu6mmoreka [JOK
55 r 4.04
cHeTHia foJa https://m.edso0.ru/863e6564
bu6mmoreka [JOK
56 nu .B 5.04
3MEHYHBOCTH NMPU3HAKOB. BUIbl NI3MEHUNBOCTH https://m.edsoo.ru/863e674e
bubmuoreka [JOK
57 M 11.04
OZHPUKALHOHHAS H3MCHHBOCT https://m.edso0.ru/863e6b72
BapuanmonHslii psit 1 BapuanuonHas kpusas. JlaboparopHas pabota
58 «HccnenoBanue 3akOHOMEPHOCTEH MOIM(UKAITMOHHON H3MEHUYMBOCTH 0.5 12.04 bubmorexa LIOK
a p a . . . ' ' ' https://m.edso0.ru/863e6122
[TocTpoeHnne BapuaimoHHOTO psiia ¥ BAPUAITMOHHOM KPUBO»
59 I'enotunuueckast U3MeHIMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTh 18.04 Bubmmorexa LIOK

https://m.edso0.ru/863e6122
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60 MyranmoHHas B3MEeHYUBOCTh. [IpakTrueckas pabora «MyTanuu y 1 05 19.04 bubmmoreka [JOK
1po30¢GuIIbl (HAa TOTOBBIX MUKPOIIPETIAPATax) ' ' https://m.eds00.ru/863e6122
61 3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIecca. DMUTeHEeTHKA U SIUTEHOMUKA 1 25.04 brbmmorexa [OK
P yra pomiecea. ' https://m.eds00.ru/863e6122
I'eneruka yenoBeka. [IpakTudeckas padorta «CocTaBIeHHE U aHATTN3 bubnuorexa [JOK
62 . 1 0.5 26.04
POIOCIOBHOM» https://m.eds00.ru/863e6564
63 Merto1bl ¥ 3HaYEHUE MEIUIIMHCKON T€HETUKH B IPEAOTBPAICHUN U 1 205 bubnuoreka [JOK
JICYEHUU TeHETUYECKUX 3a00JIeBaHUN YesloBeKa ' https://m.edso0.ru/863e674e
64 OcHoBHbIe TIOHATHS cenekiuu. JlaboparopHas padota «/3ydenne copToB 1 05 3.05 bubnuoreka [JOK
KYJIbTYPHBIX PACTEHUI U MTOPOJ JOMAIIHUX KMUBOTHBIX)» ' ' https://m.edso0.ru/863e6b72
MeTtomp! ceneKIMOHHON paboThl. JIoCTHKEHMSI CENEKITNHI PaCTCHUH U
65 XKUBOTHBIX JlaboparopHas paboTa «/3ydeHne METOJIOB CeNIEKIINN 1 0.5 16.05 bubamorera LOK
. pAaTOpHATD v A B ' ' https://m.eds00.ru/863e6b72
pacTeHHI»
66 buoTtexHosnorusa kak Hayka U OTpacib Mpou3BoaAcTBa. [IpakTuyeckas 1 05 17.05 bubnuoreka [IOK
pabora «3yueHne 00bEKTOB OUOTEXHOIOT U ' ' https://m.eds00.ru/863e6870
67 XpOMOCOMHasI ¥ TeHHAsI HHXKEeHEepus. MeIuIMHCKUE OMOTEXHOJIOTHH 1 23.05 Et?[?sﬂll;lr?::;sigr(jg 63e6d5¢
68 Pesepubriii ypok. [loBTopenue, 06001ienne, cucreMaTru3anus 3HaH|H 1 24.05 ]f?t?[iﬂll;lr?:(;(szggllé 6306688
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 115
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11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
5 JIBr>KyIpe CHIIbI 3BOJIFOIMA BUAOB 10 Y. 1
JapBuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1
9 Dddext ocnoBatensa. Ipdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BOIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnocob6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «3yuenne
apoMop(}030B U UANOATANITAIIUHN Y
pacTeHUM U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mopdosornieckue,
¢buznonornyeckue, OMOXMMHYECKUE,
noBenieHyeckue. Jlaboparopuas pabora
«[Ipucnocobiienns opraHu3MOB U UX
OTHOCHTEIIbHAS 11eJIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabora «CpaBHEHHE
BHJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buga

17

BunooOpa3oBanue Kak pe3ysibTar
MHUKPO3BOJIIOLIUU

18

CBs3b MHKPOSBOJOIOUA U
SIHUACMUOJIOINHU

19

MaKpOI)BOJ'IIOI_[I/IH. ITaneoHTONIOrMYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
9BOJIIOIITNH




MoneKynsipHO-r€HETUUECKUE,

22 OMOXMMHYECKHUE U MATEMATHUYCCKUE
METO/IbI H3yICHHSI IBOJFOIIUU
23 OO01mue 3aKOHOMEPHOCTH BOJTFOIHH
24 AJlanTUBHAS pauaIus.
HepaBHOMEpPHOCTH TEMIIOB YBOJIFOIHH
o5 HayuHble runoTe3sl IPOUCXOXKICHUS
YKU3HU Ha 3emJie
26 JloHaydHBIC MPEICTABICHUS O
3apOKICHUH KU3HH
97 OCHOBHBIE ATAITB HEOPraHUIECKOU
IBOJTFOITUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopus 3emnu 1 METObI €€ N3y4eHUS.
29 JlaGopaTtopHnast padota «M3ydeHue u 05
OTIMCAaHHE UCKOTIAeMbIX OCTaTKOB
JPEBHUX OPraHU3MOB»
30 HauanbHeie 3Tansl opraHun4eckoin
IBOJTIOIHI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIIbI BOJIOIUU
39 pacturensHoro mupa. [Ipaktudeckas 05
pabora «3yuenue ocobeHHOCTEH '
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
33 OCHOBHBIE ATAIbI BOJIOIUHU JKUBOTHOTO

MUpa




OBoJronus )KUBOTHBIX. [IpakTnueckas

34 pabora «M3yduenue ocobeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie 1o 3pam U
nepuoaam

36 MaccoBble BEIMUPaHUS —
HKOJIOTUIECKUE KPU3HCHI MPOIIIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KpU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCcKOTO
MIPOIILIIOTO

39 OCHOBHBIC CUCTEMATHYCCKUE TPYIIIIBI
OpraHu3MOB

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe

A1 Pa3BuTure npencraBieHui o
MIPOUCXOXKICHUH YeJIOBEKa
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHue ocoOeHHOCTEH 0.5
CTPOEHUS CKeJleTa YeJI0BeKa, CBI3aHHBIX
C TPAMOXOXKIACHUEM»

43 JIBuKyIIKe CUjIbl aHTPOIIOreHe3a

44 CooTHolieHne OHOJOTHYECKUX U
COILIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [Taneorenerrka 1 najseoreHOMHUKa

47 DBOJTIOLNUS COBPEMEHHOTO YeJI0BEKa




48

UYenoseueckue pacel. [Ipaktuyeckas
pabota «/3y4eHne IKOJIOTHIECKUX
aJanTaluil 4YeJI0BEKa)

0.5

49

MexaucuuIimHapHbie METOAbI
AHTPOIIOJIOTUU

50

3apoKIeHNe U Pa3BUTHUE IKOJIOTUHU

51

Merto bl 3konorun. Jlaboparopnas
paborta «M3ydeHue MeToa0B
AKOJIOTMYECKHUX UCCIIEI0BAHUID)

0.5

52

3HaUeHne YKOJOTHUESCKIUX 3HAHUH JIITS
JelroBeKa

53

Dkojnorudeckue pakTopsl

54

Abuotuueckue paktopsl. CBET Kak
sKoJoruueckuit pakrop. Jlaboparoprast
pabota «BpIsBIIeHHE TPUCTIOCOOTICHUI
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

55

Abuotndeckue aktopsl. Temmneparypa
KaK 9KOJIOTUYECKUN (aKTop.
JlaGopaTopHas pabota «BrisiBieHHE
MIPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO TEMIIEPATyphI»

0.5

56

AbGuoTtndeckue (akTopsl. BiraxxHOCTH
KaK 9KOJIOTUYECKUN (aKTop.
JIabopatopHasi paboTa « AHATOMHYECKHE
O0COOCHHOCTH PAaCTEHUH U3 pa3HBIX MECT
oOUTaHU

0.5

57

Cpenpl 0OuTaHUS OPraHU3MOB

58

buonoruueckue PUTMBI




59

XKuznennsie GopMbl OpraHU3MOB

60 buoTtnueckue hakropsr
3HaueHne OMOTUYECKUX B3aUMOICHCTBHIA

61 JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI
TTOTTYJISITTIHN
OCHOBHBIC TIOKA3aTEIIN MOTTYJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MHTPAITAN

65 DKoJIOTHYECKasi CTPYKTypa MOIMYJISIIIIN

66 JlnHaMuKa OMYJSIITUY U €€ Perysius

67 KpuBsie pocTa YHCICHHOCTH MOMYIISIINH.
KpuBbie BEDKHBaHHS
DKoyornyecKas HUIIa BUA.

68 JlaGopaTtopHnas pabota 05
«IIpucrocoOeHns CeMsIH PaCTCHHUM K '
pacceeHuIo

69 Bun xak cucrema nomynasui

70 3aKOHOMEPHOCTH TIOBEJICHUSI U MUTPAITHIA
KUBOTHBIX

71 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3

72 DKocucTeMa Kak OTKPhITasi cucTeMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B

OKOCHUCTEMC




74

OcCHOBHBIC TTOKA3aTEIU YKOCHCTEMEBI

75 DKOJIOTUYECKHE THPaMUIbI

76 W3meHeHust cooOIEeCTB — CYKIECCUU
[TpupotHBIEe 3KOCUCTEMBI. DKOCHCTEMBI

77 03€p M peK. IKOCUCTEMBI MOpEH 1
OKEaHOB

78 [TpupoHBIe 5KOCUCTEMBI. DKOCHCTEMBI
TYHAP, JIECOB, CTEIEMH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypboskocucremsl. [IpakTnueckas pabora

80 «3y4yeHne U ONMCaHKe 0.5
ypOOIKOCHUCTEMBI
3akoHOMepHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB
B DKOCHCTEMAxX
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU I

82 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpraHu3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas
o6oJtouka 3emiu

84 Yuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUSI
orocdepsl

86 KpyroBopoTs! BeriecTs u
OMOTCOXMMHUYECKHUE [IUKITBI

87 3oHasbHOCTH Ouochepsl. OCHOBHbIE

OMOMBI CYIIN




88

YcroitunBocTh 6nocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYHHBI

90 BosneticTBue yenoBeka Ha Ouochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPaCTUTENBHBIN U JKUBOTHBIN MU

92 Oxpana mpupoIbI

93 OCHOBHBIE TIPUHIUIIBI YCTOHYIHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmonaibHOE PUPOIOTIOIB30BAHHE U

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpaszus 3emiu

95 O6061enue mo reMe «MUKPOIBOIIOLUS
U €€ pe3yabTaThD)

96 O6o06mmenue mo Teme «MaKpOodIBOITIOIUS
U €€ pe3yNnbTaTh»

97 O606menue mo Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU HA 3eMIIe»

08 O606menue o Teme «IIpoucxoxaecHue
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o01meHue 1Mo Teme «DKOJIOTHs — HayKa
0 B3aHMMOOTHOIICHHUSX OPraHU3MOBY

100 O606menue mo reme «OpraHu3Mbl U
cpena oOuTaHMs»

101 O06006111eHNE TT0 TEME «DKOJIOTHUSI BUIOB U
TIOITYJIS LA

102 O606mmenue o Teme «buocdepa —

rio0abHast SKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* buonorus: 10-i1 kiacc: 06a30BbIi ypoBeHb: yueOHuk, 10 knacc/ [Taceunuk B.B.;
nof pen. [Taceunnka B.B., AkiimonepHoe o01miectBo «3natenbeTBo

«IIpocsemenue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://m.edsoo.ru
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