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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buonorus" (nmanee - Ouomorus) Ha
ypOBHE cpeaHero oOiiero obpa3oBaHus pa3zpaboTraHa Ha ocHOBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCIIUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusasm OI'OC COO npodunbHbie
yueOHbIe MpEIMEThI, U3yyaeMble Ha YIIIYyOJIEHHOM YpOBHE, SBIISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs U
OpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01uM, cpeJHUM NMpodecCHOHANBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE 00pa30BATENIbHBIX, BOCIUTATEIBHBIX W PA3BUBAIOLIUX
3a/lay, CBS3aHHBIX C NpodopueHTalel o0y4aromMuXcss U CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHON 00JIacTM HAyYHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEHN, TICUXOJIOTUEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
HeMM M 3aja4ax u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayO0iaéHHOM
ypOBHE, omnpeenseT 00s3aTenbHoe (MHBApUAHTHOE) IPEIMETHOE CO/IEpIKAHUE, €T
CTPYKTYpPHpOBaHHE TIO0 paszieliaM M TeMaM, paclpeiesieHne M0 Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuaia C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOGHHOCTEW oOydaromuxcs. B mporpamme 1o  Ouosoruu
pealin30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4YEHHEM OMOJIOrMH Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omarogaps dYeMy IPOCMATPUBAETCA
HaNpaBJICHHOCT, Ha TMOCJEAYyIOIlee pa3BUTHE  OWOJIOTUYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJICTaBICHUH O 3J0pOBOM 00Opasze >KU3HHU, Ha
BOCIMTAaHUE OEPEKHOTO OTHOIIEHUS K OKpYXKaloIew npupoaHou cpene. B
OporpaMMe Mo OMOJIOTMHM TakKXe IOKa3aHbl BO3MOYKHOCTM y4e€OHOIo IpenMeTa
«buonorus» B peanuzauuu TpeboBaHuit PI'OC COO Kk mNIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W MPEIMETHBIM pe3yjbTaTaM OOy4YeHHUS U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOM  JIESITEIHLHOCTH
00yJaronuxcs IO OCBOCHHIO COJACPKaHUS OHOJOTHMYECKOr0 0Opa3oBaHUsA Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT OHOJIOTHYECKOe oO0pa3oBaHUME B IIKOJIE W OPUEHTHPOBAH Ha



paclipeHue U yriiyojieHue 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJIOTMHM, SMOPHUONOrMM U OUOJNOTHUU Pa3BUTHS,
TE€HETUKH, CEJICKIIUU, OUOTEXHOJIOTUH, YBOJTIOIIMOHHOTO YUYEHHUS U YKOJIOTHUU.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriIyOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIIEMY IOIYyYEHUIO
OuoJioru4eckoro  o0Opa3oBaHusi B By3aX M OpraHuM3alusX  CPEIHETO
npodeccruoHaabHOro 0opasoBanusi. OCHOBY €ro COJAEPKaHMs COCTABISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3feioB OMOJIOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TONy4arOT pa3Buthe. Taxk,
pacuiupeHbl W yriayOJieHbl OMOJOTMYECKHWE 3HAaHHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpPraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX IKU3HH,
JIOTIOJTHUTENIBHO BKJTIOUEHBI OMOJIOTHYECKHUE CBEICHUSI TIPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTErpanusi OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TOJYUYCHHBIMH OOYYAIOMIMMUCS TPH W3yYECHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKHU.

Crpyktypa mporpamMMmbl 1o ydeOHOMY mpeamety "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ DJBOJIOIMOHHBIA TOAXOAbl K H3YyYEHHUIO OHMOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allMM, BOJIIOIMHA OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOrO pa3HooOpa3usi 1uiaHeThl. Tak, B 10 kimacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH |
OMONOTUN PAa3BUTUSA, TEHETHUKU U CEJICKI[MH, OMOTEXHOJOTUU M CHUHTETHYECKOMU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOYdYarONIUXCs IO OOTaHUKE, 300JIOTHH,
aHatomuu, (usmonoruu uenoBeka. B 11 kmacce wu3ydaroTcs SBOIIOLNHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOy4JarommMMHCs: OMOJIOTHYECKUX TEOPUH U 3aKOHOB, HJICH, TPUHIIUIIOB U MIPaBUJI,
JIEXKAIIHUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpPa3WH M OCOOCHHOCTSX KIIETKH, OpPTaHW3Ma, TOIMYJISIIHH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX TOCTHIKCHHSIX, COBPEMEHHBIX
UCCJIEOBAaHUAX B OMOJIOTHH, MTPUKIIAIHBIX aCHEKTaX OMOJOTMYECKUX 3HAHUU. JIJist
pa3BUTUA U TOAJAEpPKaHHUS HMHTEpeca OOydYarolUXCs K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETHUUECKOTO MaTepuaia B COJIEPHKAHUU MPOrpamMMBbl
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUSI U PAa3BUTHS
TOM WM WHOW 00yacTu OHMOJIOTHMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUIIIUX OMOJOTUUECKUX U SKOJIOTUYECKUX MPOOIIeM.



Lenp n3yuenus: yueoHoro npeamera «buosorus» Ha yriayOaéHHOM ypOBHE —
OBJIaJICHHE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHUM
UCIIOJIb30BaTh ATH 3HAHMS B (POPMUPOBAHUHU HMHTEpEca K ONpeAenEHHONU 00nacTu
npodeccHOHaIbHON JeATENbHOCTH, CBA3AHHOM ¢ OWOJOrHMed, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOT0 00pa3oBaHuUsl.

Joctwxkenue 1enu wu3ydeHus ydeOHoro mpeamera «buonorus» Ha
yriay0iaEéHHOM YpOBHE 00€CIeYrBAETCS PEIICHUEM CIEAYIOINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSAX OHOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOomyJsilus, BUa, OMOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIUXCS C METOJAMM IO3HAHUSA >KUBOW MPUPOABI:
UCCJIEIOBATEILCKUMH ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHON OMONOTHMH, HMOPUONOTMU W OHOJOTUU pa3BUTHS, TEHETUKH W
CEJICKIIMU, OWOTEeXHOJOTMHM M CHUHTETHYECKOM OHMOJIOTMH, TaJ€OHTOJIOTHH,
HKOJIOTHHM);  METOJAAMH  CaMOCTOATENIbHOTO  MPOBEJACHUS  OHMOJIOTHYECKUX
uccienoBaHuid B Jyabopatropud W B Ipupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIUIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHMBOJMKOW; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHWOJOTUA ¢  COIMAIbHO-)KOHOMHUYECKHUMU ¢  DIKOJOTHYECKUMU
npobjieMaMu YeJIOBEYECTBA; OLICHUBATHh MOCIEACTBUS CBOEH OESATENBHOCTH IIO
OTHOLIEHUIO K OKpY)Kalollle NpPHUPOJHOW cpefe, COOCTBEHHOMY 3/I0POBBIO H
3MI0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBATH W COOMIOJATh  MEpBI
npoGUIaKTHKH WHPEKIMOHHBIX 3a0071€BaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOMN KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX IPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPBHITHS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOIIMUXCS MHTEIUIEKTYaJbHbBIX U TBOPYECKHX CIOCOOHOCTEM
B IIpOLlECCE 3HAKOMCTBA C BBIJAIOIIUMHUCA OTKPBITHSIMH ¥ COBPEMEHHBIMU
UCCJIEIOBAHUSAMU B OHMOJIOTHH, PEIIAEMBIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJOrNYECKOTO UCCJIEI0BAHMS, IPOBEJICHUS AKCIIEPUMEHTATbHBIX
UCCJIEI0BAHUM, PEIICHNUs OMOJIOTMYECKUX 3a/a4, MOJIEIUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MIPOLIECCOB;



BOCHHUTaHUE Y 00y4aroUIMXcsl HEHHOCTHOIO OTHOIIEHUS K >KMBOM MPUPOJIE B
LEJIOM M K OTIEIbHBIM €€ 00bEKTaM U ABJIEHUSIM; (OPMUPOBAHUE IKOJIOTHUYECKOM,
IF€HETUYECKOW TIpaMOTHOCTH, OOIIel KyJbTyphl TOBEACHHS B MPUPOJE;
WHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4arolMMUCAS ~ KOMIETEHTHOCTH B palMOHAIBHOM
IPUPOJIOTIONIH30BAHUM (COOJIO/ICHUE TPaBUJ TMOBEACHUS B MPUPOJAE, OXPaHBI
BUJIOB, 9KOCHUCTEM, OMOC(EpBhl), COXpAHEHUH COOCTBEHHOI'O 3/10POBBSl U 3/I0POBbS
OKpYyXXaromux Jtojeid  (coOmogeHuss Mep npoduiakTUKH — 3a00JI€BaHUM,
oOecrieyeHue O€30MACHOCTU KU3ZHEAEATEIBHOCTH B YPE3BBIYANHBIX CHUTYaIMIX
OPUPOJAHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMCHHUH B TIOBCETHEBHOM KM3HU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPACKTOPUHU, CITOCOOCTBYIOIIEH
nocieaymomneMy npodecCHOHATBHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIVUBUAYaJTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee yuCI0 YacoB, OTBEJICHHBIX HA M3y4YEeHHE OMOJIOTMH Ha YrITyOJICeHHOM
YpOBHE cpeliHero oduiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelno).

Ot60op opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOyYEHHS] OHOJOTHH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OUOJIOTMYECKOTO O00pa3oBaHHs B  OpraHU3AlMIX CPEIHETO
podeCCHOHATBFHOTO U BBICIIIETO 00pa30BaHUA.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH Ha YriayOJEHHOM YPOBHE
ABIIIETCS TPOBEJIEHNWE JaOOpaTOPHBIX M MpakTHUeckux pabor. Taxke yuactue
00ydJaromuXxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMNpEAENAeTCS YYUTEIeM Ha OCHOBE  HMMEIOIIUXCS
MaTEPHATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHoi utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoorus — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouonornu.  buojornueckue  HAayKM W U3ydyaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, TPUKIAJHBIE M TOUCKOBBIE HAY4YHBIE HCCIEIOBaHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBsazaHHble ¢ Ouosorueil. 3HaueHUe OHWOJOTHH B
MPAKTUYECKON JICATEIbHOCTH YEJIOBEKAa: MEAMUIMHE, CEJIbCKOM XO3SIHUCTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacr, K. Jlunne#, XK. b. Jlamapk, Y. JlapuH,
V. I'apsen, I'. Mennens, B. . Bepuanckuu, U. I1. [Tanos, . 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKusble cuctembl Kak mnpeaMmeT wuzyudeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, MAUCKPETHOCTb U LEJIOCTHOCTD,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIN, OpTaHU3MEHHBIMH, MOMYJISIIUOHHO-BUIOBOM, AKOCUCTEMHBIN
(OuoreornieHoTHYeCKUi), Omocdeprsiid. I[lporeccrl, NpPoOUCXOMSIINE B JKHBBIX
cuctemax. OCHOBHbIE TpuU3HAKU *XUBOTO. JKu3HBb Kak (opma CyIecTBOBaHUS
Marepuu. Hayku, n3ydaromue >KMBble CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3alINH.

N3yuenue xuBbIX cucteM. MeToasl Omonormueckor Hayku. HaOmromenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMAaTU3alus, Mmetaananus. [lonstue o 3aBucumont u
He3aBUCUMOW mniepeMeHHoM. IlmanupoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runores3a. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCT.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbTaToB. [lprumHBl uCKaxeHHs pe3yabTaToOB JKcrepumeHTta. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa JKUBOW MAaTepum», «YPOBHH OPraHU3alUU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOTo opraHuzmay, «buoreonenos», «buocdepa», «MeToasl
U3YUYCHUS )KUBOU MIPUPOABI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS TPOBEACHUS
HAOJIIOICHUI, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
W3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYyHKIIMOHANbHAs enuHMIa >KuBoro. McTtopus
oTKpbITUs KieTku. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. I1lIBaHH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IOJOXXECHHS COBPEMEHHOM KIETOYHOMN
TEOPUH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasLHOe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue ¢uxcuposanHulx
Ka1emok. DIEKTPOHHAsT MUKpockonusi. Koxgokanvhas muxkpockonusa. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOIDY, «DIEKTPOHHBIN MUKPOCKOID»,
«McTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIIETOK.

IIpakTnueckas padora «/3yyeHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, 3nextpodope3, auddepeHHAIbEHOE EHTPpUDYrupoBaHUe,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma u €€ poib Kak pacTBOpUTENS, pEareHTa, y4acTue B CTPYKTYpUPOBAHUHU
KJIETKH, TEIIOperyiasiuuu. MuHepajabHble BEUIECTBA KIETKH, MX OHOJOTHYecKas
pousib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl O€NKOBOM MoJeKyJbl. [lepBuuHnas
CTpYKTypa Oeika, NEeNTUHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. [lenarypauusi. CpoiictBa OenkoB. Kiaccudukanuss Oenkos.
buonornyeckue pynkunn 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1aH CTpoeHHs U (PU3UKO-XMMUYECKHE CBOICTBA  YIJIEBOJIOB.
buonorunyeckue GpyHKIMH YIII€BOIOB.

Jlununel. ['mapodpunsHO-rUApPOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, (ocdomunuasl, BOCKU, CTepouibl. buonormyeckue ¢GyHKUIUU
aunuaoB. O61Me cBoiicTBa OMOJIOTHYECKUX MEMOpPaH — TEKYUYECTh, CHOCOOHOCTD K
CaM03aMbIKaHHUIO, MOTYNPOHUIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MectoHaxoxaenue u ouonorndyeckue ¢pynkiuu JJHK.
Buawsl PHK. ®yukuun PHK B kietke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (QYHKIIMH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, nPpomeoMuKHu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiekyn. Mooeruposanue
CMpPYKmMypvl U QYHKYULl 6UOMOAEKYN U UX KOMNIeKcos. Komnvromepnulii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tomunr, [xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. @paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacrnipeneneHre XHMUYECKUX JJIEMEHTOB B HEXKHBOWU
npupoje», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIE.

Tabmuuer u cxembl: «llepmonanyueckass Tabnuia XUMHUUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJeKyJIbl BOAbD», «BemecTtsa B cocTaBe opraHu3MoB», «CTpoeHHe
MOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOWM MOJEKyIbl», «CTpOeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MOJEKyl JunuaoB», «HyKIEenHOBBbIE KHUCIOTHDY,
«Ctpoenue monekynbl ATOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C IMMOMOIIBI0O KaYeCTBEHHBIX
peaKIum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMUYHbIX OPTaHU3MOB).

Tema 5. CTpoeHne U pyHKIUN KIETKH

Tunsl KIETOK: JyKapuoTHYecKas MW mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
Oco0eHHOCTH CTpPOEHUs TeTepoTpo(HON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHoOT B OMOLIEHO3AX.

Ctpoenue u (yHKITMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Inazmaruyeckas MemOpana (miazmanemma). CTpykTypa IMIIa3MaTHYECKOU
MeMOpanbl. TpaHCHOPT BEIIECTB Yepe3 MIa3MaTUUYECKYI0 MEMOpaHy: MaCCUBHBIM
(muddy3us, obneruénHas aud¢ysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabota HaTpuii-
KaJJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (aronutos. Dx3ouutos3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOU CTEHKH pacTeHUi, rpuboB.

Hutomna3zma. [uto3ome. Llutockener. [ABmxenne uuromiazMbl. OpraHouasl
kiIeTkd. OaHOMEeMOpaHHbIE OpPraHOMIBI KIETKH: DSHJIOIUIa3MaTUYecKas CeTh
(OIIC), anmapat T'onbaxku, JU30COMBI, UX CTpOeHHE W (QyHKIUU. B3zaumocBs3b
OJIHOMEMOpPaHHBIX OpraHONAOB KJIeTKU. CTpoeHHE TPaHYJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oeaxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbIN)  3HAOIIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame Ionvoocu. Tpancmopt
BEILECTB B KJIeTKE. Bakyonu pacTutenbHbIX KieTok. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonapl kieTku CtpoeHne u QYHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KIIETKH. PuGocomsr. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIEUHBIE  KIETKU.
AxmunoBble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KieTouHsrit
neHtp. CrpoeHue U JBWKEHHE JKIYTUKOB U pecHHYEK. MUKpOTpyOOUKH
mutorasmel.  Lleratpuons. benku, accoyuuposaunvie ¢ MukpoguiameHmamu u
Mmukpompyoouxkamu. Momopnvie benxu.

Anpo. Obonouka sapa, XpOMaTUH, KapuoIulazMa, SIpPBIIIKH, UX CTPOCHUE H
bynakiuu. SAnepHbrii  O0enkoBbI MaTpuKkc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpOMOCOM B HHTep(azHOM sape. Iyxpomamun u eemepoxpomamur. benaku
XpOMaTHHA — THUCTOHBL. Jlunamuxa s0epHoul 00010YKu 6 Mmumose. A Ooephbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOU, FPUOHON).

JdeMoHcTpanuu



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

Tabmunpl U cxembl: «CTpoeHHE JYKApUOTHYECKOU KIeTku», «CTpoeHue
KUBOTHOM  KjIeTku», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUNY, «SAapo», «CTpoeHrEe MPOKAPUOTUIECKOU KICTKUY.

O6GopynoBaHUe: CBETOBOM MHMKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpenapaThl 0aKTEepUAIbHBIX KIIETOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas paGora «JVccnemoBaHue mazMoiu3a W JIEIUIa3MOJIM3a B
PaCTUTETBHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABMXKEHUS  LUTOIIA3MbI B
PaCTUTENBHBIX KIETKaX».

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TETEepOTPOdHBINA. YdUacTHE KHCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe oobecrnedyeHue KieTku: mnpespamieHue ATD B
oOMeHHbIX Tporeccax. DepMEeHTATHBHBIN XapakTep peakiuil KIETOYHOIro
meTabonuzma. DepMeHTBl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBHUS.
Kodepmentsl. Otinuunst GepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTHUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX
peakiuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y oaxmepuii. Ceemocodbuparowue
nUeMeHmyvl U NUSMeHMbl peaKyuonHo2o yeHmpa. Polib XJI0pomiiacToB B MpoIecce
doTocunTe3a. CreroBas u TeMHOBas (pa3bl. Pomoodvixanue, Cs., C4. u CAM-munot
Gpomocunmesa. IIpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akTopoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHUE (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpyOmue OaKTEPUH, KEIe300aKTEepHH, CEepoOaKTepUr, BOJOPOIHBIC
OakTepun. 3HAUCHNE XEMOCHHTE3A.

Ana’poOHbIe opraHu3mbl. Bumbl OpoxeHus. IIpogykTel OpoXKeHUS W UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpPraHu3MBl. Oransl YHEPreTUYECKOrO oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHue, uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunmmpoBanue. Hepeus membpannoco epaouenma npomonos. Cunmes



AT®: paboma npomonnou ATD-cunmaszel. llpeumyiecTBa a’poOHOr0 MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
6enka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6GopynoBaHuEe: CBETOBOM MHKPOCKOI, O0OPYIO0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass pabora «l3ydyeHue  KATAIMTUYECKON  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTaaasbl)y.

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U YKUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHEHHE TpolecCOB  (POTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHass HHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHor uHopmanuu. ['eHeTrnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuuHbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancisiius u e€ atanel. Ydactue TpancnoptHeix PHK B 6mocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KommpoBanue amuuokucinor. Ponb pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2eros. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKapHOT. Perynsuuss akTUBHOCTH T'€HOB y Mpokapuot. ['mmortesa
onepoHa (®. XKakoo, K. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KieTouHnsiil roMeocTas.

Bupycel — HekiieTrouHble (OPMBI JKU3HU U 00JIUTraTHBIC TTapa3uThl. CTpoeHme
NIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuszHnenHblll Yyuri
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanust yenoBeka, xKuBOTHBIX, pacteHuii. CIINJI, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0anHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
LIpoepammupyemvie pynxyuu d6eaxos. Cnocodovl 00cmasKu 1eKapcma.



JdemoHcTpanuun

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

Tabmuipl u cxembl: «buocunTte3 Oenka», «['enernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0eHHOCTH TpOolIecCcoB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKHUH (TPEMUTOTHUUYECKHI) epruoibl HHTEpPa3bl.

Martpuunsiii cunres JJHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  IIOJIYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAILICIBHOCTb.
Mexanunsm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTui. JIUTUIOMJHBIA U
rariouaHbld - Habopbsl  XpoMocoM. ['omonoruunbie  XpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

lenenue xnetkn — MuTOo3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHUX

npornecchl. Tunbsl Muto3a. KapuokuHes W 1uTokuHe3. buosiornueckoe 3HaueHHE
MHUTO3A.

Perynsamuss MUTOTHYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTOuHas
ruOeb — aroITo3.

Knerounoe smpo, XpomMocombl, (yHKIMOHAJIbHAs Te€HOMUKA. Mexanuszmol
nponugepayuu, ouggepenyuposxu, cmapenus u eubenu kKiemok. «L{ugposas
K1emxay — buoungopmamuueckue mooeau GyHKYUOHUPOBAHUSA KIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosd», «CtpoeHue
xpomocomy, «Pemukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JTyKay.

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTopHas pa6ora «HaOmroaeHne MuTO3a B KJI€TKaX KOHYHMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrepun, apxew, OJHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIC
BOJOPOCIH, Apyrue npoTucthl. KolloHWanbHbIE OpraHU3MBbl.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. Tunbel pacTUTENBHBIX TKaHeW: oOpa3oBaTesbHas,
MOKpPOBHAs, MPOBOJAIIAS, OCHOBHas, MexaHuWueckas. OCOOEHHOCTH CTpOEHUS,
(YHKUIUH U paclonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX M 4YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEbHAs, MbllIeyHasi, HepBHasg. OCOOEHHOCTU CTpOoeHUs, (PYHKIUNA U
pacmoJIoKEHHS TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U UeJioBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CkeleTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COETMHEHUS KOCTEH.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, KTYTUKOBOE, pecHUYHOE. J[BMKEHHWE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3Mbl M HACTUU. J[BMIKEHME MHOIOKIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHasi cuctema. Pedrnekc. CkeneTHbIe MBIIIIIBI U MX padoTa.

[Iutanue oprammsmoB. Ilornomenue BOABL,  YIVIEKUCIOTO rasa H
MUHEPAIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpHunosnoctHoe u
BHYTPHUKIIETOYHOE NuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHEINbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenessl. [lumeBapurenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KIIETKU. KokHOe JbixaHue. JlpIxaTenpHas MOBEPXHOCTb.
XKabepnoe u né€rouHoe apixanue. /[prxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa 4YeaoBeKa. MexaHW3M BEHTWISALMM JIETKUX Y NTULl U
MIIeKonUTatouX. Perynsmus nprxanus. J{prxarenbHbie 00BEMBI.

TpaHcopT BEWECTB Y OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBbI PACTCHUM.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHoCHas cucreMa W €€ OpraHsbl.
KpoBeHocnast cucteMa TO3BOHOYHBIX JKUBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYABl W KpoBb. Kpyrum KpoBooOpaimieHus. IBOIIONHUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX JKUBOTHBEIX. Pabora
cepaua u €€ peryismnus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
KUBOTHBIX. CokpatutenpHble Bakyond. Opranbel BblaeneHus. DOuiubTpanus,
CeKpelrsi U 00paTHOE BCAaChIBAHME KaK MEXaHU3MbI pabOThl OPraHOB BBIJCICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTEIBHON cUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U YenoBeka. [louku. CtpoeHue u (pyHKUHOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UUCTHl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3a1UThl. DUTOHIIUABI.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammuTa opranusMa ot Oosie3Heil. IMMyHHast cuctema 4denoBeka. KieTouHbd u
TYMOpPAJIbHBIH HUMMYHHUTET. BpoXIE€HHBIH M NpUOOpPETEHHBIA crenuduyecKuit
UMMYHUTET. Teopusi KiIoHaNbHO-cesieKTUBHOro ummynutera (I1. Dpaux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOXKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PazgpaxxumocTe ¥ perymanus 'y OpramusMoB. PasgpakumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W perymanus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTHAENbI TOJIOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI0BHBIE pedIIeKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl JHAOKPMHHOM CHUCTEMBI U HX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIOKPUHHOW cucTeM. [ unotaniamo-runodusapHas
cucrema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX pPACTECHUN,
«CucTteMbl OpraHoB IMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacteHuit», «KopHeBble cuctemb», «CTpoeHHe cTedIisy,
«CTpoeHue JIMCTOBOM IUIACTHHKW», «TKaHM KMBOTHBIX», «CKEIET YelI0BEKay,
«IInmeBapurensHas cucreMma», «KpoBeHocHas cucrema», «JlpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11eyHas CHUCTEMA,
«BpigenurenbHas cUcCTeMa», «ODHJIOKpPUHHAs cuctema», «CTpOeHHE MBIIIIBIY,
«MmmyHuTETY,  «KUIIEYHOMOJIOCTHBIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOE€HHE THAPHBI»,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAeBOro uepss», «HepBHas
cucreMa peid», «HepBHas cuctema asarymku», «HepBHas  cuctema
npecmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrtema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpOIpenapaThl OJHOKICTOYHBIX
OpraHU3MOB, MUKpOIpPENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUIAPHl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHHM pa3HBIX OTIENIOB, BJIAXHBIE Mpernaparbl J>KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJOBEKa,
0o0opy1I0BaHME JJIsI AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u OeJIKOB MoJI JeHCTBUEM (PEpPMEHTOB, 000pPYI0BaHUE TS
JIEMOHCTpPAIIMU OMBITOB MO U3MEPEHUIO KU3HEHHOU €MKOCTH JIETKHX, MEXaHU3Ma
JbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazMmHokeHNe M pa3BUTHE OPTraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buasl  OGecronioro  pa3MHOXEHUS:  [MOYKOBAaHUE,  CHOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxeHue. [lonoBble KieTkW, win rameTtel. Meio3. Craguun
Meno3za. [loBegenne xpomocom B meno3e. Kpoccunrosep. buonornuecknii CMbICT
Mel03a M TO0JIOBOro mpouecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y x«uBOTHBIX. [[070BBIE KEIE3bI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHANBHOE pa3BUTHE >KUBOTHBIX. CrocoObI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
0 Pa3BUTUHU OPraHU3MOB. Mopghozenez — 00HA U3 2NABHBIX NPOOIeM IMOPUONOSUU.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jjsarymku). JpobOnenuwe. Tumbsl  apoOieHUS.
Jlemepmunupogannoe u HedepmMuHuposanumoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJEHUS MIICKONMUTAIONIUX. 3apOBIIIEBhIE JIMCTKU
(racTpysisiius). 3akjaagKka OpraHoB U TKaHEW U3 3apOBIIIEBBIX TUCTKOB. B3anmHoe
BJIUSIHME YacTeil pa3BHBAIOIIETOCA 3apojbliia (dMOpUOHANbHAS WHIYKIIHUSA).
3aknajka T[JIaHa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aUMOJCHCTBUI TeHOB. BrusiHMe Ha 5SMOpHOHANIBHOE PAa3BUTUE PA3THMUYHBIX
(aKTOpOB OKpYKaIOIIEH Cpeibl.

Poct u pazButue xuBoTHBIX. [locTaomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pas3Butue. Pa3zButue ¢ metamopdpo3oM y OECIMO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buolorndeckoe 3HaYeHUE MPSIMOTO U HEMPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoae. Tumbl pocrta KUBOTHBIX. DaKTOPHI
peryJslii PoCcTa )XKUBOTHBIX U yenoBeka. CTauu nocTaIMOPHUOHAIIBHOTO Pa3BUTHS
y )KUBOTHBIX U 4esioBeKa. [lepnoapl onToreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJOrNYeCKUe MPOLECCHI.

Pa3smHoxxenue u pa3Butue pacteHui. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM IHKJIe pacteHuil. OOpa3oBaHue cmop B Tpoliecce Meio3sa.
l'amerorene3 y pacrenuil. OIJIONOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoifHOe OIJI0JIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHUE CEMEHMU.

MexaHu3Mbl pEeTyJslMyd OHTON€HE3a Y PACTCHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel 1 cxeMmbl: «BereraruBHoe pasMHOXeHHE», «Tumbl OGecrosioro
pa3MHOXKEHUs», «Pa3MHOXEHUE XJIaMHIAOMOHaAb», «Pa3zMHOXKEHHE HBIIICHBIY,
«Pa3MHOXeHnEe TUApbDY, «Meho3y, «XpoMocoMbl», «I'ameroreHes», «CTpoeHue
SIMIEKJIETKH M criepMaTo3ousiay, «OCHOBHBIE CTaauM OHTOreHesza», «lIpsiMmoe u
HENpsIMOe pa3BuTue», «Pa3BuThe Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne narymku», «J/{BoilHOE OIJIOJOTBOPEHHE y LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMSH OJHOAOJBHBIX M ABYAOJbHBIX pacTeHUN», «KW3HEHHBIN LUK
MOPCKOM  KanycTbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LMK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK WU
CIIEpMaTO30U10B, MOoAeNb «L MK pa3BUTHA JIATYILIKN.

JlaGoparopHasi padora «l3yuyeHne CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTnueckass padora «BbiABIEHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHuU3MoB

Hcropust craHoOBIEeHHST W pa3BUTHUS TEHETHMKUM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrosa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YACTAS JTUHUSA, THOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIBl ~ TE€HETUKU:  TUOPUIOJIOTHYECKUM,  ITUTOJIOTUUYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

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

Tabnuiel u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpElUBaHUS.

JlabopaTopHass pabora «J/lpo3oduna Kak OOBEKT T'€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooOpasusi rTuOpu0B repBoro nokojenus. [IpaBuno nomuaupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paculeIuieHusi NpU3HakoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHusl. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN XxapakTep HaCIeI0BAHUA.
Pacuiennenue npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aKOH HE3aBHCUMOTO
HAacJIeIOBaHUs  IPU3HAKOB. [MuTomoruueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HAaCJIEIOBaHUE T'€HOB, HApPYLICHHWE CLUCIUIEHUsS MEXAy TIeHaMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TEeTepOramMeTHbIM moJy. ['eHeTndeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBHE HEaJUICNIbHBIX T'€HOB.
Kommnnementaprocts. Onuctas. [lomumepus.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKHX IMPOIECCOB, IMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MeXaHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue acheKThl KOHTPONS U
M3MEHEHHMsI HACJICICTBEHHON MH(POPMAIINH B TIOKOJICHUSX KIETOK M OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuibl u cxembl: «llepBeiit 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3akoH
Mengens», «AHaIHM3HpyIOLIEEe CKpelnBaHuey», «HemomHoe aomMuHHpOBaHUEY,
«CueryieHHOe HacjeJoBaHWE NPU3HAKOB Yy aApo3oduibly, «['eHeTnka momnay,



«Kapuotun denoseka», «Kapuotun naposzodwib»y, «Kapuotum mnTULBDY,
«MHOXECTBEHHBIN aIenu3M», «B3anMo1eiCTBUE T€HOBY.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
TUOPHUIOB TIEPBOTO TOKOJICHUSI M PACHICIUICHUS MPU3HAKOB, MOJACIbL IS
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HACJIEAOBAHUS TMPU3HAKOB, MOJEIb JIs
JEMOHCTpAallMd CLEIUIEHHOTO HACJlE€JOBaHMUsl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpoIpenapart: «Jlpozoduar.

IIpakTuueckass padora «M3yueHwe pe3yJbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI.

IIpakTuueckass  padora  «/3ydueHue  pe3yabTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBIY.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MenunBoCTh Mpu3HAKoB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MoaudukaniMoHHas U3MEHYMBOCTh. Ponb  cpeasl B (OpPMUPOBAHUM
MoAu(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mnpusHaka. BapuanmoHHBIHM
psan u BapuanuoHHas kpuBas (B. Moranncen). ColicTBa Moau(pHUKAIIMOHHON
U3MEHYUBOCTH.

I'eHoTunuueckass n3MeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYHUBOCTH.
Buipl reHOTHTTHYECKOW H3MEHUMBOCTH: KOMOMHATUBHASI, MyTaIllHOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIpPolleCC — OCHOBaA
KOMOWHATUBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNUBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JTHOrO BUA.

MyTanroHHasT M3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE M  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTudeckue mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTanui. MyTareHbl HW WX BJIWSHHAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacneacTtBeHHo m3MmeHunBocty (H.M. BaBunos). BuesnepHas M3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACIe008aAHUU U UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB Y 0P2AHUZMOS.

JdemoHcTpanumn

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

Tabmuuibl u  cxembl: «Buabl u3MeHYHMBOCTHY», «MoaudukanmoHHas
U3MCHYHUBOCTHY, «KomOuHaTUBHAsA U3MCHYHUBOCTHY, «Meiio3y,
«OnnogoTBopeHue, «I'eHeTnueckue 3a00JI€BaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: XUBbIe U TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX PAaCTEHHI,
pucyHku (potorpadun) XUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEH
MOAUGUKAIIMOHHONW M3MEHUYMBOCTH. llocTpoeHne BapuallMOHHOTO psiga U
BAPUALMOHHOU KPUBOW.

IIpakTuueckass padora «Myrtanmuun y Japo3oduibl  (Ha TOTOBBIX
MUKpOTMpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa. Meroapl  M3y4YeHHMs] TEHETMKM  4YEJOBEKa: T'€HEaIOrMYECKU,
OJIN3HEIIOBBIN, UTOT€HETUYECKU, MOMYJISAIIMOHHO-CTATUCTUYECKHM,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpeMenHoe OnpeAeIeHUE TE€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, TEHOTUIMPOBAHUE, B TOM YHUCJE C MOMOIUIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oose3Hu dYenoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaueHUE MEIUIIMHCKONW TeHETHKU B MPEIOTBPAICHUU U JICUCHUU T€HETUYECKUX
3a0oeBaHuil yenoBeka. MeauKo-TeHeTHYeCcKoe KOHCYIbTupoBaHue. CTBOJIOBBIE
kJeTku. [[oHATHE «TE€HETUYECKOTo rpy3a». JTUUYECKHE aCIEKThl UCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl MOBBIMIIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bu3HUEeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. ['eHeTnyeckas
IPEAPACTON0KEHHOCTh YEJIOBEKA K TATOJIOTUSIM.

JdeMoHCTpamuu

Tabmumpl 1 cxembl: «KapuoTumn yenoBekay, «MeToabl U3YUEHUS TCHETHKU
yesoBekay, «I'eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkaiusi W CeNeKus. 3apOoXIEHUE CEJIEKUUU U JOMECTUKAIUU.
VYuenne H. WM. BaBunoBa o ILleHTpax MNOpoucCXoXAeHUST U MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#uBOTHbIX. CopT, mOpoJaa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B
HacnenacTBeHHONM wm3MeHumBocth H. WM. BasumoBa, ero 3HaueHue I
CEJIEKIIMOHHON PadOTHhl.

Meronpl ceneKnmMOHHON paboThl. McKyccTBeHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIMN. Oransl KOMOMHAIIMOHHOMN CCJICKIIUU. HUcnwiTanne
Mpou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C MOMOIIBI OIEHKHU
(¢ eHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momoiibio aHanu3a JTHK.

HckyccTBeHHBIM  MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  pabOThI.
PannanimoHHbI 1 XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYpPHBIX



dbopm opranuzmoB. Hcnonap30BaHME TEHOMHOIO PEIAKTUPOBAHUS M METO/OB
pexomMOuHaHTHBRIX JIHK 111 momyyeHus: nCX0IHOTO MaTepuaa Jjisl CENIeKIUU.

[Tonyuenue MOJIUTLIONIOB. BnayTtpuBuaoBas ruOpUAN3aLINS.
brnuzkopoacTBeHHOE — cKpelMBaHuMe, WM WHOpuaAWHT.  HeponcTtBeHHOE
CKpellluBaHue, win ayropuauHr. ['eTtepo3uc u ero mpuuuHbl. Vcmosib3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecrutoaus
MEXBHJIOBBIX THOPUIOB. [[OCTHX)EHUS CENEKIIMKU PACTCHUN U KUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  PpOAMYEN I CO3JaHMsl  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOTNHBLX
8 Yesax YIyuueHUs Cyuecmsyiouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeoosulx uoell U nepCneKmusHbIX MexHoI02UlL.

JdemoHcTpanumn

[Toptpeter: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, 1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEICTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «/3yueHune copTOB KyJbTYPHBIX PACTCHUHN U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI M JOCTHXKCHHS CEJICKIIMHM pPACTEHUM U
AKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJIUYHOE XO35SHUCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, MCTOJB3YyEeMbIE B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpHI, MUKPOOPTraHU3MBbI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEeXHONOTHA:  XJIeOOMeUeHne, TMONyYeHHEe KHUCIOMOJOYHBIX TMPOJYKTOB,
BuHOAENE. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHICCKUX
TexHosiorui. [Ipon3BoicTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJOrMil U MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJTYUYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KalllUX HE BCTPEUAIOIIHUECS B IPUPOie OMOCUHTETUYECKUE ITYTH.



Knerounas unxenepus. MeToasl KyJIbTypbl KIETOK M TKaHEW PACTEHUU H
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3ALUS U COMATUYECKHUI
sMOpuorene3. lMcnonb3oBaHue ramiouaoB B CeNEeKIUU pacTeHuu. [llonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 68 Mmeouyune. VICKycCTBEHHOE OIUIOJIOTBOpEHUE. PekoHCTpyKIus
SUIEKJIETOK U KIOHUPOBAHHUE >KMBOTHBIX. METOJ TpaHCIUIAHTALUM SIAEP KJIETOK.
Texnonocuu 0300po8eHUs, KYJIbMU8UpOo6aHus U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTvKeHUsT MW TEpPCIEKTUBBI  XPOMOCOMHOM W TE€HHOM  MHXKEHEPUHU.
DKOJIOTUYECKHUE U ITHUECKHE MPOOJIEMbl TeHHOW UHXKEHEPUH.

Menunuackue 6uorexnonoruu. [locrrenomuas nudposas menununaa. [TIHP-
JTUarHocTuka. MeTaboJIOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa JIA OLEHKU COCTOSIHMS €ro 3J10poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaTbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3[aHUs KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTUH TPEXMEpPHOro OMOMpUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuTel oT Bo3Oyautened OPBU, ycraHoBieHune MOJEKYJISPHBIX MEXaHHU3MOB
dbyaknuonupoBanuss PHK-comepxkaux BUPYCOB, BBI3BIBAIONIUX 0CO00 OMAaCHBIC
3a001eBaHUS YEIIOBEKA U )KUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «/Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MTPOMBITIINIEHHOM
IpOU3BOACTBEY, «KieTounas nunxkeHepusn», «l eHHass HHKEHEPHUS».

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIas MPOU3BOAUTENbHAS CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIIHOHHBIX MPeEICTABJIEHUH B
Oonosioruu

OpomonronHas teopus Y. J[lapBuHa. Ilpennocsuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHM3MOB, HACIEJCTBEHHAs HW3MEHYUBOCTH, Oopnba 3a
CYILIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
Teopusi  dBomtonur. CoOBpeMEHHas HBOJIOLMOHHAS ~ OWOJOTHS. 3HAUYCHHUE
ABOJIIOIIMOHHON T€OpUU B POPMUPOBAHUY €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

IToptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosee, Y. Hapeun, C. C. UerBepukos, 1. U. lImansraysen, x. Xonngein, /. K.
benses.

Tabmumet u  cxembl: «Cuctema xuBod mpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
npucnocoOJieHnd y pacTeHul u kUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapripyta mytemectsust U. Jlapsunay, «Haxonku Y. apBunay, «@opmbl 00pHOEI
3a cymectBoBanuey, «llopoasl romybeit», «MHoroo0pasue KyJabTypHbBIX (opm
KarmycThl», «I1opobl qOMaAITHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUS JBWXKYIIUX CHJI DSBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Monynsuus Kak 31a€eMEHTapHasl €aMHULIA YBOMIOLMH. COBpPEMEHHBIE METOIBI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTYphl mnonyisiuuidi. 3Menenwue
reHooHJa TOMYJSIUU KaK d3JEMEHTapHOE OHBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOphl (ABUXKYIIME CHIIBI) HBOJIONUU. MyTallMOHHBIN
nporecc. KomOuHaTtuBHass uW3MeHYWBOCTh. [JIpeiid reHoB — ciyvailiHbIe
HEHANPABJICHHBIE M3MEHEHUs YacTOT ajvlesie B momyssmusax.  Oddekr
ocHoBarensl. Igpgexm Oymuliounozo copaviuka. CHUdCeHUE 2eHeMmUYecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 8
bonvuwux U manvlx  nonyuayusx.  Mwurpanuu.  M30msmus  TOMYJISIIH:
reorpadudeckas (IpocTpaHCTBEHHAs ), Oroorndeckas (penpoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3HPYIOMUN,  pa3pbIBAIONINI
(nm3pyntuBHbIN). [TonoBoit oTOOp. BO3HHUKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
BosaukHOoBeHHME ~ TpUCHOCOONEHWH y  opraHm3mMoB.  Apomopdo3bl U
uanoanantanuu. [lpuMepsl nmpucnocoOIeHuit y opranu3MoB: MOPGOIOTHIECKHE,
dusmonornueckue,  OMOXUMHUYECKHE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MIPUCIIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u crpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOIIOIMU. M3omsuust — kioueBol Qakrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaHMUS: aJI0TaTPUUIECKOE (reorpaduueckoe),



CUMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monurIIOnIU3AIMS,
rubpuanzanus). JmuTeasHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BostOnMOHHOW OWONOrMM B pa3padOTKE HAay4YHBIX METOJOB
coxpaHeHHsl 6mopa3zHooOpasusi. MUKpPOIBOJIOIUS U KOJBOJIOIUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O0pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «MyTallMoOHHAasT HM3MEHYUBOCThHY, «llomymnsiuonHas
CTPYKTypa BHla», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CWJIbl ABOJIIOLUUY, «DKOJIOTMYECKass M30JSALUs MONYJALUA ceBaHCKOM (openny,
«'eorpadmyeckas H3OMSALMUS  JUCTBEHHUIBI CUOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llomynsiroHHbIe BOJIHBI YUCICHHOCTH XUIIHUKOB U KepTB», «Cxema
JIEUCTBUSL E€CTECTBEHHOTO 0TOOopa», «DopMbl OOpHOBI 3a CYIIECTBOBAaHUEY,
«MHnycTpuanbHbiii Menanu3my, «KuBbie nckomaembiey», «IlokpoBUTEnTbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananranun», «lIpucnocoOIeHHOCTh OpPraHu3MOB U €&
OTHOCHUTENBHOCTBY, «Kpurepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npupojae», «CrnocoOsl BUa00Opa3oBanus», «l'eorpaduueckoe BHmIO00Opa3oBaHHe
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUID,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIi THOPUITY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ TMpUMepaMH pPa3IMYHBIX MPUCTIOCOOJICHUM, dYyderna MTHI[ U 3Bepei
pa3HBIX BHJIOB, TepbapuM pacTeHUH ONHM3KUX BHUAOB, OOpPa30BaBIINXCS
Pa3TUYHBIMU CIIOCOOAMH.

JlabopaTtopHass pabora «BbIsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00PA3ZHOCTD.

JlabopaTtopnass padora «CpaBHeHHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPHUION.

Tema 3. Maxkpo3BoJirouus M €€ pe3yJibTaThl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: 3Boyironuu. IlepexonHple QopMbl M (QUIOrE€HETHYECKHE  PsJIbI
OpraHU3MOB.

buoreorpaguueckue metroapl uzydeHus sBoirounu. CpaBHeHUE (GIIOpBI U
dayHbl MaTepUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bunbl-
SHJEMUKHU U PETUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObl H3YyUYECHHS
sBOMIONIMH. ['eHeTHYeckrue MeEXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OPTraHBHI.
Pynumentapubie  opraHbl W aTaBU3MbL.  MOJIEKYISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTU4YeCKHe  METOJbl  M3Y4YEHHUS  DBOJIOIMHU.
I'omonoruunsie reHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvl yHKYULL.
HeobGpatumocTs 3Bostonuu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIH.

JdemoHcTpanumn

[Toptpetsi: K. M. Bbap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuipl U cxembl: «DUITOTCHETHYSCKUMN DS JIOMIAAN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «PuHHOPUTHY,  «CeMeHHBIE
nanopoTHUKN», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPUOHAIIBHOTO Pa3BUTHS TMO3BOHOUYHBIX
KUBOTHBIX», «['OMOJOTMUHBIE W AaHAJOTHYHBIE OpraHb», «PyIuMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIHUMIIaH3e», «l JaBHbIE
HAIPABJICHUS IBOJIOLHNNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKHW HMCKOTAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3BuTHe )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JloHaydHble MPEACTABICHUSI O 3apOKACHUU KU3HU (KPEaluOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONpOBepKeHHE onbiTaMu O.
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IponcxoxaeHue skxu3Hu U aCTpOOUOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHnas
(reonoruyeckas) OHBOJIONMSA. XHMHYECKas OdBOMIONUS. AOWOTCHHBIM CHHTE3
OpraHuyecKkux BemiecTB W3 Heopranuyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pa3zoBanue monMMMepoB U3 MoHOMepoB. KoamepBarnas rumoresa A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonaeitHa, reHeTHuYecKasi TIoTe3a
I'. Ménnepa. Pubosumsr (T. Yex) m rumote3a «vmpa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Uctopus 3emnmmn u meroasl €€ wu3ydeHHs. lIckomaemble OpraHUYECKHe
octaTku. ['eoxpoHosmorusi u e€ wmeroabl. OTHOcUTENbHAsE U a0OCOMIOTHAS
reoXpoHoJIOrHs. ['e0XpoHOIOrUUecKas 1IKaia: 30Hbl, 3pbl, IEPUObI, FSTTOXH.



Hauvanenbie stambl opraHudeckor 3BoJroLUU. [losBiieHWE U 3BOIOLUA
MEPBBIX KIETOK. DBOJIOIUA MeTaboin3Ma. BO3ZHMKHOBEHHE MEPBBIX YKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEpPBbIX HA 3eMJie COOOIIECTB.
CtpomatonuTsl. [TpokapruoThl U 3yKapuOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. [IpOMCXOXKIEHHUE MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIONMUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpGhO3bI
pacrenui. Bpixox pacreHun Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCylmu. CeMeHHble pacTeHusa. [IpoucCXoXaeHue IIBETKOBBIX
pacTeHHM.

OCHOBHBIE ATalbl IBOJIONMHU >KUBOTHOTO MHpa. OCHOBHBIE apoMop(o3b
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KUBOTHBIC. JKU3Hb B BOJIE. DBOIIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenue ampuobuit u pentwinid. [IpouCXoXkIeHHE MIICKOTMUTAIONIUX U
ntul. [lpuniun xmoyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KJIuMata M
reoJIOrM4ecKux mpoieccoB. llosiBneHne W pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycloBUs U BIMSHUE HA ra30BbIi cocTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenusi 6mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Hoptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
U3YUYEHUIO caMmo3apoxkaeHust xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpwny,
«JTambl  HEOPraHWYECKOW  HBONIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayanbHble 3Tanbl OpraHUYECcKON 3BOMIONUNY», «Cxema o0Opa3oBaHUsl 3YKapUOT
nyTéM cuMmOuoreHesza», «CucrteMa 3KUBOM TpuUpoab», «CTpoeHHE BUpYyCay,
«Apomopdo3sl  pacteHui», «PunnoputTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOroKIeTOUHbIE BOAOpOCHny, «Mxu», «llanopoTHukn», «l 0jl0CEMEHHBIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KullIeUHOMOTOCTHBIEY,
«IInockue YyepBU», «YmeHuCTOHOTHEY, «PBIOBI®, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou 3pey», «Pa3zBurue )XKU3HU B MPOTEPO3OUCKON 3pey, «Pa3Butne XU3HU B
MAJIE030UCKOU dpey», «Pa3Butue KU3HU B ME3030MCKOM dpey, «Pa3BuTue )KU3HU B
KailHO30MCKOM 3pe», «CoBpeMEHHAas CUCTEMA OPTAHUYECKOTO MUPA.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIA)KHbBIC MpPEnapaThl )KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUJIEKIIUU
UTJIOKOKUX, CKEJEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTULl W 3BEPEH,
KOJUIEKIIMU OKAMEHEJIOCTEH, TMOJE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas  gabopatopHas pabora «MogeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopuass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTIEJIOBY.

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

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABIECHUA O MPOUCXOXKICHHHM YeNOBEKa. PenurmnosHbie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-0MOXUMHUYECKUE,
noBegeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0kKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOMOTeHe3a: OMOJIOTUYECKHE, COLUAIbHBIE.
CooTHoIieHNe OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIC CTaJWM AHTPOIOTeHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHU/IbI — OOIIKME MPEAKU YETOBEKOOOPA3HBIX 00€3bsIH U
mojeld. ABCTpaJIONUTEKU — ABYHOTHE NpPEeAKH Jitojaeil. UemoBek yMenblil, IepBbie
W3TOTOBJIICHUSI OpYIUN Tpyna. YenoBek MpAMOXOIAIINN U MEPBBIM BBIXOJ JHOACH
3a mnpenensl  Adpuku. YenmoBek reipenbOeprckuit  —  0oOmMA  MpEoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOTro. UeloBEeK HEaHIEPTAIbCKUN
KaK BHJ JIIOJICH XOJIOJHOTO KjiuMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4EJIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpefenamMu AQpuku.
[TanmeoreneTnka u naJseOreHOMHMKA.



DBOJNIOLHUS COBPEMEHHOr0 4esioBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTalMoHHbIM Tpoiiecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATENS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bonplinme pacel: eBponeougHas
(eBpazuiickasi),  aBCTpaJiO-HEeTpoHWaHas  (PKBATOpHabHAsi),  MOHIOJIOWHAS
(a3maTcko-amepuKaHcKas). BpeMs M myTu pacceneHusi 4elioBeKa IO IUIAHETE.
EnuncTtBO  4yenoBeueckux pac. HayuyHas  HECOCTOSITENIBHOCTH  pacu3Ma.
[IprcnocoONeHHOCTh YeloBeKa K pa3HbIM YCJIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedidpa TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJOTHHM.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJI0BECUECKUX TOMyIsiuui. buocoluaibHble UCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanne KO3BOIIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHOW MO3I' YeIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeleT 4YeloBeKa U CKENeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIIOTEHE3a», «IBOJIIOLMOHHOE
IpEBO  4YeloBEKa», «ABcTpanonuTek», «YenoBek  ymenblil», «YemoBek
NpAMOXOIAIIMNINY, «/lenncoBckuiil yenoek» «Heanaepranbiup», « KpoMaHbOHIBD,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEIIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU(DOTOTHIECKUMU M OUONEHCKUMHU CIO)KETaMU TPOUCXOKICHHS YEIOBEKa,
doTorpaduu HaXOJOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BeKa, MOJICIb
yeperna 4YejaoBEeKa M uepena I[IUMIIAH3€, MOJEIb KHCTH YEJIOBEKAa U KHCTHU
HIMMIIaH3€, MOJEIN TOPCa MPEIKOB YEIOBEKA.

JlabopaTopHass pabora «l3yueHne OCOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBS3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

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

3apoxaeHue u pa3BuTHe sKojoruu B Tpyaax A. ['ymbonsara, K. @. Pynbe,
H. A. Cesepuoa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agauun
3KoJIoruU. CBsI3b 3KOJIOTUU C JPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUPOAHBIE U JlabopaTopHble. MoJeaupoBaHUE B 3KOJOTMH. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00aTBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHUW IS YEJOBEKAa. JKOJIOITMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBA3€H uenoBeuecTBa ¢ npuponou. dopmupoBaHue
AKOJIOTHYECKOMN KyIbTYpbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEIICHMUS.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Paznensl skonorumy», «Metonbl skogorum», «Cxema
MOHUTOPHHIA OKPYXAIOILIEN Cpeb».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEOBAaHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
AKOJIOTMYECKUX (haKTOPOB: aOMOTHYECKHE, OMoTHUYECKHEe, aHTponorenusie. O0mme
3aKOHOMEPHOCTH JAEHCTBUSl dKojoruyeckux ¢akropos. [IpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckune ¢akropsl. CBeT Kak skosoruueckuit dakrop. [elicTue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTOoNnepruOaNU3M.

Temmepatypa Kak »dKoJioTHUecKHi ¢akTop. JlelcTBue Temmeparypsl Ha
opraHu3Mbl. [loMKuIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomormdeckuil daktop. Ilpucmocobrmenus pacTeHuil K
noJiIep>)KaHui0 BogHOTO OanaHca. Krmaccudukanus pacTeHHid IO OTHOIIEHHUIO K
Boje. [Ipucnoco6neHus >)KMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAsT  TOATOYBEHHAs, BHYTpHOpPraHU3MEHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOneHusi OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roauyuHbie puTMbL. [IpUCcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kuznennoie Qopmbl opranuzMoB. llonsitue o Ku3HeHHOU (opme.
XKusznennoie GOpMbI pacTeHUM: JE€PEBbsI, KYCTAPHUKH, KyCTAPHUUKUA, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOCHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buornueckue (akTOpBHI. Buner OMOTUYECKUX  B3aUMOJECHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢opmsl. [lapazutusm, koomnepanus,
MYTYyalau3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxyeOHn4YecTBO). Hetpoduueckue
B3auMojeicTBUs  (Tomuueckue, dopudeckue, (padbpuueckue).  3HaueHHE
OMOTHYECKUX B3aUMOJICUCTBUU NI CYIIECTBOBAHMS OPraHU3MOB B CpEJe
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl w cxembl: «Okojorudyeckue (axkropel», «CBETOBOW CHEKTpY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerioKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >KUBOTHBIC», «DU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHOJIOTHYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «llenu
nuTaHus», «XumHudecTBoy, «llapasutuzm», «Konkypenmus», «CuMOnos3y,
«KomMmeHcanmzmy.

O6opynoBanue: repbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIUYHBIX OKOJIOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCcTEeHUs, TepOapui U KOJUIEKIUU TETI0OTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTECHUM, dydelsia MTHUIl M 3BEpeH, repoapuu
pacTeHUi, OTHOCSAIIUXCS K TuUrpodutam, Kcepoduram, Me30(uTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJUIEKIIUU >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cperaax,
repOapu ¥ KOJJICKIIMM pPACTeHUM M KUBOTHBIX, OOJIAAIONIUX YepPTaMHU
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBHH JKM3HU, TepOapuul H
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJUICKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TPHUCIIOCOOIICHHN OpPraHu3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BBISIBICHHE TMPHUCIIOCOOICHHN OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikoiorusi BUJA0B ¥ MOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Ouosiornueckas cucrema. Pojiib HEOTHOPOJAHOCTH Cpefibl, PU3NUECKUX OapbEPOB U
0COOEHHOCTEW OMooruu BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKA3aTENW MOMYJAIMU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pACTHAasd W TMOJIOBas CTPYKTypa, pOXKIAEMOCTb, MPHUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JIlnHamuKka momynsauMu U €€ peryiauusa. bUOTHYECKUH IMOTEHUMAN IOIYJISALUU.
MoaenupoBaHue TMHAMHUKA NOoNyJsinui. KpuBbie pocTa YUCIEHHOCTH NOMYJISILUAH.
KpuBbie BbDKMBaHMs. Perynsiuss 4UCIEHHOCTH TOMYJAIUN: PoJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTUUECKUE CTPATETuy BUIOB (I- U
K-ctparerun).

[TonsiTue 06 »Kkojoruueckoil Humie Bujga. Mectroobutanue. MHoromepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcoHa. Pa3Mepsl 3KOJIOTrMYECKOU
Huid. [loreHunanbsHas 1 peaaTu30BaHHAS HUIIIM.

Bua kak cucrema nomynsuuid. Apeanbl BUAOB. Buabl U UX JKU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

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

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W CXeMbl: «ODKOJOTHYECKHE XapPaKTEPUCTUKU  TOIMYJISIIUNY,
«ITpocTpaHcTBEHHass  CTpyKTypa  MOnyasnuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHHsl TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mogenp s3kosorndeckort Humu k. M. Xatuunnconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss CceMsIH  pacTeHUH K
pacCeyICHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHNIECKHE CHCTEMBbI.

CooOmectBa opranm3mMoB. buoneno3 u ero crpykrypa. CBs3u Mexmy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTHI, PEIYILICHTHI.
Tpoduueckne ypoBHH. Tpoduueckume 1enu U ceTH. AOHOTHUCCKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3kOcucTemMax. KpyroBopor BEmecTB U NOTOK Y3HEPTUHU
B OKOCUCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJIOTMYECKHE MUPAMUIBI UUCEI, OMOMACCHI U DYHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
Hamnparennbie 3aKkOHOMEpHBIE CMEHBI CO00IIeCTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCHM W WX TMPUYUHBIL. AHTpPONOT€HHbIC BO3JACHUCTBHUS HaA
cykueccun. KimmmakcHoe cooOiectBo. buopasHooOpasue u nmojaHoTa Kpyropopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[TpuponHbie KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmblHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEX]Ty aHTPOIIOTEHHBIMH U TIPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
dbnaopa u ¢ayna. CunanTponuzamnus Topojickod ¢ayHsl. buonormyeckoe u
X031ICTBEHHOE 3HAYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHM3MOB B
skocuctemax. Ponv kackadno2o 3ggekma u 8ud08-30ughpukamopos (Kirouesvlx
8U008) 8 pyHuKyuoHuposanuu sxocucmem. IIepeHOC YHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUI.

Mexanusmul 8030elicmeusi  3A2pA3HEeHUll  PA3HbIX Mmunoe Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl ~ IKOJI02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX YKOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoleHO3a»,  «JKocucTeMa

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUECKAs MUPAMHIA YHUCET»,
«OKonoruyeckas nmupamuyia OMOMacChl», «IKOJOTHUYECKass MUpaMuia SHEPTUn»,
«O06pazoBanue O6onoTay, «llepBuuHas cykueccus», «BoccTaHoBIeHuUE Jeca mocie
nokapay», «JKocucTemMa o3epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypOooskocuctem».

O6opynoBaHue: repOaprun pacTCHHUH, KOJUICKIIMA HACEKOMBIX, Yydesia IMTHI] U
3Bepei, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
SKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenne pa3zHOOOpa3uss MENKUX TOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHsi «DKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
EBHUK, HA CYXOJIOJbHBINA WM TIOWMEHHBIN JYT, 03€P0, OOJI0TO)».

JKCKypcusi «DKCKYpCUs B arpodKOCHUCTeMy (Ha TMOJIe WU B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ cocran. XKupoe
BELIECTBO OMOC(Ephl U €ro PyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
ri100abHOM 3KocHucTeMbl. J{nHaMuueckoe paBHoBecue B Orochepe. KpyroBopotsl
BEUIECTB U OMOTr€0OXUMHUYECKHE IUKJIIbI (YTiiepojia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Oumome. OCHOBHbIE OUOMBI CYIIU:
TYHJIpa, XBOWHbIE Jieca, CMEIIaHHbIE U IIMPOKOJIIMCTBEHHbBIE JIECa, CTENHU, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JieCa, BHICOKOTOphs. KiuMar, pacTUTENIbHBIA U )KUBOTHBIM
Mup OMOMOB CYIIIH.

CtpykTypa u (yHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U
ounochepHbIX QYHKITHIA.

JdemoHcTpanumn

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

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kucimopoga B Hpupoe»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emum», «Tynapay», «Taiira», «CMmemanasii ecy, «IIMpoOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «[lycTbiHsy, « Tponuueckuii gecy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TMpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpszHeHune BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONIOTE€HHOE BO3/IEMCTBUE HA PACTUTEIbHBIA U KUBOTHBIN Mup. OXpaHa
pPaCTUTENBHOIO W JKMBOTHOrO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie xkuuru. Oco0o oxpansiembie mnpupoanbie Ttepputopuu (OOIIT).
Boranndeckue cazibl U 300J10TUYECKUE TAPKH.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA W MPHUPOIBI.
PanmoHanpHOE ~ TPUPOJONOIB30BAHHME U COXpaHEHHE  OMOJIOTUYECKOTO
pasHooOpasust 3emin. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYCCKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3BuTtrie METOJIOB MOHUTOPUHIA Pa3BUTHUS OMNACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsl, obecneuusawowue 00Cmyn K
ungopmayuu no cocmoanulo OmMOenbHuIX U008 u skocucmem. OcHogvl



aKopeaburumayuu dKkocucmem u cnoco6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCHIEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsi3HeHue nouBbl», «llapHukoBbIl  3dekT», «Ocobdo
OXpaHsieMble NPUPOJIHbIE TEPPUTOPUNY, «MOAENIN YIPaBIIEMOT0 MUPAy.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TMPOrpaMM CpeaHero oOmiero o0pa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U PEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTrPAMMBI 110 OHOJIOTHUU
BBIICJICHBI CIEAYIOIINE COCTABJISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCI POCCUNUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMTPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO OHOJIOTHH,
yejleHanpasienHoe pazeumiue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NpPpaABOCO3HAHUS  DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE YYEOHOM M BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBTYPHBIMHU, HCTOPUYECKUMU U JYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpollecCaM CaMOIIO3HAHMS, CaMOBOCIIMUTAHUS H
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJa M CTapllIeMy MOKOJICHUIO,
B3aUMHOI'0 YBa)KE€HHS, OEpPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPAXKAaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOMIUXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITAa ACSATEILHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HaIlpaBlICHUM
BOCIIUTATENIbHOU JIEITEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBakKeHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEIBHOCTH NPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOXKJACHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJIOKEHUEM,;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4y, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU €S TEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH IEpe.
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAHIO U MaMITHUKAM MPUPOMBL,
NOCTHXKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHEe OWOJOTMH, TOHMMAaHUS 3HAYCHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE YXOBHBIX HEHHOCTEN POCCUMCKOT0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA L[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHUpPY, BKIIOYAsi ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



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

S) ¢usuyeckoro BocnuraHusi, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(310poBO€  mMHUTaHWE, COOJIOJEHUWE TUTMEHUYECKUX TpaBWI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30IacCHOr0 MOBEACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN U HEMPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud € Pean30BBIBATH
cOOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KyIbTYypbl: TPHOOPETEHHE OIBITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHHUS TPH PEIICHHH MpoOJieM, CBS3aHHBIX C PaIlMOHATBHBIM
OPUPOJONOJIb30BAHUEM  (COONIOJIEHHE  TpaBUJl  MOBEACHUA B  MOPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUA B HKOCHUCTEMaxX, OXpaHy BHUJOB,
aKocHuCcTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MIPUPOJIHON cpejlle, YMEHHE NPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJIOTHYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO SKOJOTMUYECKOTO MBIIIICHUS, IKOJIOTHYECKOU KYIbTYPHI,
OTbITa NeSATeNTbHOCTH HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
PaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU JEATETLHOCTH DKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKU, OCHOBAHHOTO Ha JUAJIOre
KYJBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOW KYJIBTYphl KaK CpEICTBa
B3aUMOJICHUCTBUS MEXY JIFOJIbMU U TTO3HAHUS MUPA;

noHUMaHue crenupuku OHOJOTUM KaK HayKh, OCO3HaHUS €€ poJid B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWUW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHuH MpodiieM
COXpaHEHHMs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JJII COBPEMEHHOW IMBUIIU3AIINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pellaTh  pecypcHble  MpOOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAJIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOmMXcs, HOpMHUPYEMOit
P U3y4eHUU OMOJIOTUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIOJb30BaTh IMOJTy4YaeMble 3HAHHS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHPA W MPOUCXOASAIINX B HEM HW3MEHEHHH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKIIOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB o
UMEIOIINXCS JaHHBIX C LENbI0 MOJYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX KU3HEHHBIX CUTYalUAX;

OCO3HAHUE IIEHHOCTH HAaY4YHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U UCCJIEI0BATEIBCKYIO AESTEIbHOCTh HHAMBUAYAILHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUN MO OMOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIFOYAIOT: 3HA4YUMBbIe I8 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YYaIOMIMUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYUHbIC MOHATHS, OTPaKaIolue
[IEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CHenu(UKy METOA0B IO3HAHWUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, YHEPrus, SIBIICHUE, MTPOIIeCC,
cCUCTEeMa, Hay4yHbIH (paKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCIe/IOBaHMEe,  HaAOIIOJIeHUe, HW3MEpPEHHe, OKCIEPUMEHT U  JApYrue);
yHUBEpCalbHbIE YyueOHble JIeMCTBUA (TI03HABATEJIbHBIE, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YarolmMXcs; CIHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIIMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  yHHBEpCalbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMAJILHOM MPAKTUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanus y oOydaromierocss OyayT cGOpMHpPOBaHBI TO3HABATEIIHHBIC
YHUBEpCaJIbHbIC YUCOHBIC IEHUCTBUS, KOMMYHHKATUBHBIC YHHUBEPCAIbHbBIE YUeOHbBIC
NENUCTBHS, PETYISTUBHBIE YHHUBEpCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JeSITEIbHOCTbD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJbHbBIMHU
JEeHUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BAaTh IIPU OCBOCHUM 3HAHUW MNPUEMBI JIOTHYECKOTO MBINJICHUS
(aHayIM3a, CHHTE3a, CpaBHEHUS, KJIacCH(pUKAIUU, 0000IICHMS ), paCKPhIBaTh CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABIMBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpENICNIATh eI JACATEIbHOCTH, 3aJlaBasi MapamMeTpbl W KPUTEPUU HUX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTATHI AEATEILHOCTH C MOCTABICHHBIMHU LETAMU;

UCITOJIH30BaTh OMOJIOTHYECKHUE MOHATHS U1l 0OBSICHEHUS (PAKTOB M SIBICHUU
YKABOW MIPUPOJIBIL,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTHBHBIC, IIO
AQHAJIOTUH), BBISIBISATh 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B pacCMaTPUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

NPUMEHSITh CXEMHO-MO/ICJIbHBIC cpencTBa JUTSt MIPEICTABICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKK€  MPOTHUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHbBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palatbiBaTh IJIaH pELICHUs MPOOJIEMbl C YYETOM aHAIM3a MUMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
eJISIM, OIEHUBATh PUCKU MOCIECTBUM €S TEIbHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMHU  paspenieHus npodsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3aa4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpEeTalnd, MpeoOpa3oBaHUIO W TMPUMEHEHUIO B Y4E€OHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUU YU€OHBIX U COIUATBHBIX IIPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NESTEBbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOAUTb apryMEHTHI ISl JTOKa3aTelbCTBa
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLIEHUBATH MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHMS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O00JIACTH
KU3ZHEACSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTH MPOOIEMBI U 3a]1a4u, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TMYHBIX UCTOUHHKAX UHPOpMAIUU (TEKCTE y4eOHOTO
ocooOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHBIX, B MHTepHeTe), aHAIU3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKU OICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynHUpoBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otbope Ouonornueckoit MHGOpMaALUU, HEOOXOAUMON JIsl BBITIOJIHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATH KYJIHTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
Oouonornyeckoit nHpopMaruu (CXeMbl, rpad)uKH, TUArpaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAYyYHBIM $3BIK B KAa4yeCTBE CpelcTBa Ipu pabore ¢
Ouosiorndyeckor mHGOpPMALME: TPUMEHATh XUMHUYECKHEe, (HU3NYECKHE W
MaTeMaTHYEeCKUe 3HAKM M CUMBOJIbI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh U NIPeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJeTh  HABbIKAMHM  pACIO3HABaHUS M 3allUThl  HUH(OpMAaIUH,
UH(GOPMAIIMOHHON 6€301aCHOCTH JTUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU TIO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JAPYTHX yYACTHUKOB
JaJiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaldbHBIE CpeACcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOACH, MPOSBISATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme hOpMyITHpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHIHON M WHIUBHIYATHHOU
paboTHI MpHU pelIeHUH OMOIOrMYeCKO MpooIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS TP PEUICHUN yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJeHa KOJIJIEKTUBRA;



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJAUHUPOBATh JEUCTBUSA IO €€ JIOCTMIKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
001 pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C TO3UIMU HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PeryJsTUBHBIMU JeiCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KM3HCHHBIX U YY€OHBIX CUTYyAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M MOCTYIKAX MO OTHOIIEHUIO K *KHUBOW MpPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSAITEJIbHO COCTaBJIATh IUIAH pEIIeHHs TpodieMbl ¢ y4€ToMm
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pellICHHUE,;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B JAECATEIBHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCUCTBUA M MBICIHUTENbHBIX MPOLECCOB, WX pE3yIbTaTOB U
OCHOBAHUM, UCIHOJIb30BATh MPUEMBI peIEKCUM ISl OLIEHKU CHUTYalllH, BbIOOpa
BEPHOTO PEIICHUS;

yMETh OLICHUBATH PUCKH W CBOECBPEMEHHO MPUHUMATh PELICHUS MO HX
CHIKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPUCHTHPOBAHBI Ha OOECIEeUeHUE
npodpunbHOro  oO0yueHus  oOydaoommxcs  Ouonmorud. OHHM — BKIIIOYAIOT:
crienududeckue st OMOJIOTHN HAyYHBIC 3HAHMS, YMEHHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMN U TIPE0OPa30BAHUIO 3HAHHM, BUBI JACATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUN U MX NMPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpenMeTHsie pe3yibTaThl IMPEACTABIEHBI IO
roJiamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUA O MECT€ W POJM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB TMPHUPOABI W  PEHICHUH TPoOJIEeM  palMOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHoJIOrHny;

BIAJICHUEC CHCTEMON  OHOJIOTMYCCKMX 3HAaHHMH, KOTOpas BKIJIFOYACT:
OCHOBOIOJIaralmne ONOJIOTMYECKUEe TEPMUHBI U TMOHATUS (KU3Hb, KJIETKAa,
OpraHu3M, MeTadOJIM3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEIICHHUE,
HACJIEJCTBEHHOCTh, U3MEHYMBOCTb, POCT U pa3BUTHE), OHOJOTMYECKUE TEOPUH
(knetounas Teopust T. llIsanna, M. Illnelinena, P. BupxoBa, xpoMocoMHas Teopus
HacneacTBeHHoctn T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3uss W  TMPOWCXOXKICHHUS  KYJIbTYpHBIX  pPAcTEHHI),  3aKOHBI
(emnHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHgensi, TrOMOJOTMYECKHX PSIOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. . Basunoga), IIPUHLIHATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, U3MEpPEHUE,
HaOJI0/IeHKE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OakTepuii, rpuOOB, pacTEHUH, J)KUBOTHBIX 1 YEJIOBEKA, CTPOCHUS OPIaHOB U CHUCTEM
OpraHOB pAacCTE€HUW, KUBOTHBIX, YEJIOBEKA, IMPOLIECCOB KUZHENEATEIbHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTeHHH, )KMBOTHBIX U UEIOBEKa, OMOIOTHYECKUX
npoueccoB: oOMeHa BellecTB (MeTadoIn3M), MPEeBpAlICHUS] YHEPTUHU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, OTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeToreHe3a, sMOpHUoreHes3a, NoCTAIMOPHUOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOIreHe3a),
B3aMMOJICHCTBUSI T€HOB, T€TEPO3UCA, UICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATH B3aWMOCBSI3M MEXIy OpPraHOWJAMH KIETKH H WX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W HX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpTraHOB y PACTCHHH, >KMBOTHBIX WM 4YEJIOBEKA U WX
(GYHKIHSIMHA, MEXIYy CHUCTEMaMH OpPraHOB W WX (DYHKIHSIMH, MEXKIY dTalaMu
oOMeHa BEIIEeCTB, ATaraMy KJIETOYHOTO IIMKJIA U KU3HEHHBIX IUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
dbakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apryMEHThbI, OHUOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJNIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMAaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUIMHHO-CIICICTBEHHbIE
CBSI3M MEXY UCCIIEIYEMBbIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHHH TOJYYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIa0OpaTOpHBIE U TMpPaKTUYeCKue padoThl, COOJIIOIATh
IpaBWIIa MpHU padoTe ¢ yI4eOHBIM U 1a00pPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH UX IKCHEPUMEHTATbHBIMU
cpeacTBamu, (GOpMyIHpPYsS LeNb HCCIEJOBAHUSA, AHAJIU3UPOBATH IOJYYECHHBIE
PE3yNbTATHI U CNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUU W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOJIMYHO  TMPEACTABIATH  IMOJYYEHHbIE  pe3yiabTaThl HAa  YYEHHUYECKHX

KOH(EPEHITUSX;
YMEHUE OIEHHUBATh JTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEJ0OBaHUN B
obmactu  OWOJOTMM W MEAUUUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJIOTBOPEHHUE, HAMpPaBICHHOE W3MEHEHHE T'€HOMa M CO3/JaHUE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccuoHanbHOR
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3MCTBA, MUIEBOM MPOMBIILICHHOCTU, YTIYOJISITh MO3HABATEIbHBIM
UHTEpEeC, HAIIPABJICHHbI HA OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH Mpodeccuu u
OpOJOJKEHUE OUOJIOTMYECKOro 00pa3oBaHHMS B  OpraHU3ALMSAX CPEIHEro
podeCcCUOHATBFHOIO U BBICIIETO 00pa30BaHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buomorus» B 11
K1acce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUHOU
KapTUHBl MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTUUYECKUX
npo0JieM 4YeloBEeYeCTBa, a TakKe B PEIIEHHMH BOMPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHKS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00I11IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX M 3apYOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
OTpeJIeNICHHs] W TOHUMAHUE CYIIHOCTH OCHOBOIOJATaloNIuX OWOJIOTHYECKUX
TEPMUHOB M TIOHATUN (BUI, JKocHcTeMma, Ouocdepa), OHOIOTMYECKHUE TEOPUU
(aBomrorinonHas teopusi Y. J[apBuHa, CUHTETUYECKAs] TEOPHS IBOIIOLNH), YUCHUS
(A. H. CeBeprioBa — 0 myTsX W HampaiieHUaX sBoJironun, B.M. BepHajackoro — o
o6uocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. boapa), npasuna (munumyma HO. Jlubuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpPruu), rumore3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIECOBAHUSIX JKUBBIX 00BEKTOB M 3KOCUCTEM
(omucanue, M3MepeHue, HaONIOIeHHEe, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
AKOCUCTEM U Omochepsl, CTAOMIM3UPYIONMIETO, ABMKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O oTOOopa, aJJIONAaTPUYECKOTO u CUMITaTPUUYECKOT O
BUI000pa30BaHUs, BIMSHUS JBIKYIIMX CHJI ABOJIFOIIMN HAa TEHO(DOH I MOMYIISIINH,
IPHUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOWTaHWs, YePEeIOBaHUS HATIPABICHUM
ABOJIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBSI3M MEXAYy MPOLECCaMH HBOJIOLNH,
JOBIDKYIIUMU CUJIAMH aHTPOIIOTEHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHIOB K cpele OOMTaHMs, a0MOTHYECKUX M OHMOTHUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBSI3¢  OpraHM3MOB B  COOOIIECTBax,
AHTPOINIOT€HHBIX U3MEHEHUN B AKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME aPTyMEHTHI, OHOJOTHUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB M CPEebl OOUTaHUS, SIUHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHEHHUS MHOTooOpa3us BHIOB W
AKOCHUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MMPUPOILI U YEIOBEUECTBA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1auH, BBISBIIATH IPUIMHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMH | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHMH ITOJYYCHHBIX PE3YIIhbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE W TPAKTHYECKHUE PadOTHI, COOJFOIATH
npaBuia mpu padbore ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX IKCIICPUMEHTAIbLHBIMH
cpenctBamu, GOPMYIHPYS IEdb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U ICNIaTh BHIBOIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl Ha  YYCHHYECKHUX
KOH(EepeHITUX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBUSIX U CIOCO0aX MPEeqOTBPAICHUS
r100aabHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTEHHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUILIUHEI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
IPOMBIIIEHHOCTH, YIAyONsTh TO3HABAaTEIbHBIM WHTEPEC, HAMPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccun U MPOAOHKCHHE
OMONOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPOQPECCHOHATBHOTO H
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBbIE cHCTEMBI M X U3ydEHHUE
3 Buonorus kinetku 0.5
4 XuMHUYecKasi OpraHu3arys KISTKH 10
5 Crpoenue u GyHKITUU KIECTKH 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTuka — Hayka O HACIEACTBEHHOCTH H 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi opraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3aporKIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIHS U €€ pe3yabTaThl 14 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpY>Karolleu cpenoi
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 Uenoek u OKpyxarolias cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3zoBaTeiibHbIE
padoThI padoThI
pecypcsbl
1 buonorus kak KOMIUIEKCHas HayKa U Kak 1 Bubmmoreka LJOK
4aCTh COBPEMEHHOTO OOITECTBA 03.09.2024 | https://resh.edu.ru/
bubmuoreka LIOK
2 JKuBbie CHCTEMBI U UX CBOMCTBA 1 04.09.2024 https://resh.edu.ru/
bubmuoreka [IOK
3 YpoBHEBasi OpraHU3aIis KUBBIX CUCTEM 1 05.09.2024 https://resh.edu.ru/
A VcTOpHS OTKPBITUS M M3y4eHHs KIETKH. ! Bu6maorexa LIOK
Kierounas Teopust 10.09.2024 https://vesh.edu.ru/
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM bubmuorexka [JOK
ouonoruu. IlpakTnueckas padora https:/resh.edu.ru/
5 «3yueHne METOZI0B KJIETOUHOW OHOJIOTUU 1 05
(xpomatorpadus, anexTpodopes, ' 11.09.2024
muddepeHnnaibHoe HeHTPUPYrupoBaHue,
I11IP)»
bubmmorexa LIOK
6 X i 1 .
HMHYCCKHH COCTaB KIICTKHU 12.09.2024 https://resh.edu.ru/
Z MuHepanbHbIE BENIECTBA KIETKH, UX 1 Brbmiorexa [IOK
Ouosornyeckas poib 10.09.2024 https://vesh.edu.ru/
8 Opranudeckuie BeIIecTBa KJICTKH — OCNKU. 1 0.5 butmuorexa [IOK



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

JlabopatopHas pabota «OOHapyKeHHE 11.09.2024 | https://resh.edu.ru/
OEITKOB C TIOMOIIbIO KAYeCTBEHHBIX
peaxkuuin»
CaoiicTBa, Ki1accupuraus 1 QyHKIHH Bubnmorexa LIOK
OpraHuyecKkre BerecTBa KIIeTKH — Brbmiorexa [IOK
10 YTIeBOIBI 17.09.2024 https://resh.edu.ru/
OpraHuyecKue BeecTBa KIIeTKH — bubsmorexa [IOK
11 https://resh.edu.ru/
JIUTIA B 18.09.2024 : S
Hyxkneunossie kuciorsl. JJHK u PHK. Bubmorexa [JOK
JlabopaTtopHnas pabota «lccnenoBanue https://resh.edu.ru/
12 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3 19.09.2024
KJIETOK Pa3JInYHBIX OPraHU3MOBY
13 Crpoenvuie u Gpynxuuu AT®. [Ipyrue Bubmmorexa LIOK
nykieosuarpudpochars (HTD) 24.09 2024 | Dttps://resh.edu.ru/
CexBenuponanue JJHK. Metoapl bubmuorexa [JOK
14 e https://resh.edu.ru/
F€HOMUKH, TPAHCKPUIITOMUKH, 25 09.2024
MIPOTEOMHUKHU
bubnuoreka IJOK
15 Merozsl CTpyKTypHOii GroNOrUK 26.09.2024 https://resh.edu.ru/
bubmmorexa LIOK
16 Tunst knetok. [IpokapruoTHyeckas KieTka 01.10.2024 https://resh.edu.ru/
CrpoeHune 3yKapuoTUYECKON KIIETKH. Bbubnmorexa LJOK
17 II o u % 0.5 https://resh.edu.ru/
pakTudeckas padbora «3y4yeHne cBOWCTB 02.10.2024

KJIETOYHON MeMOpaHbI»



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Bbubmuoreka LIOK

18 I1oBEpXHOCTHBIN anmapar KICTKH 03.10.2024 https://resh.edu.ru/
OnHomMeMOpaHHBIE OPTaHOUIBI KIETKH. bubnuorexa [JOK
I[Mpaktuyeckas pabota «3ydeHne https://resh.edu.ru/

19 0.5
JIBWKEHUSI [IUTOTIIA3MBI B PACTUTEIIbHBIX 08.10.2024
KIIETKaX»

[TomyaBTOHOMHBIE OPraHOW/IBI KJIETKH: bubnuorexa [JOK

20 MUTOXOHIPHUH, TUIACTH L. JlaGopaTopHast 05 https://resh.edu.ru/
pabota «VccnenoBanue mia3mMosmsa u 09.10.2024
JIETIIIa3MOJTN3a B PACTUTEIIBHBIX KIIETKAX)

bubmuoreka LIOK

21 HememOpaHHbIE OpraHOU/bI KIETKH 10.10.2024 https://resh.edu.ru/

bubmuoreka [IOK

22 Crpoenne n GpyHKIMH s7pa 15.10 2024 | Nttps://resh.edu.ru/
CpaBHUTEINIbHAS XapaKTEPUCTUKA KIETOK bubmmorexa IIOK
sykapuot. JlabopaTopHas pabora https://resh.edu.ru/

23 0.5
«M3ydeHne cTpoeHus KIETOK pa3InuHbIX 16.10.2024
OpPraHU3MOB»

AcCUMUTIALNS U TUCCUMUIISLINS — JIBE bubmotexa IJOK
CTOPOHBI MeTaboau3Ma. Tumsl oOMeHa https://resh.edu.ru/

24 BemecT. JJaboparopHas paboTa
«M3yueHne KaTaIMTUYECKOH aKTHBHOCTH 17.10.2024
(bepMeHTOB (Ha mpUMepe aMHJIa3bl WK
KaTasas3bl)»
depMeHTAaTUBHBIN XapaKTep peaKun bubnuorexa [JOK

25 KJIETOYHOTO MeTabosm3ma. JlabopaTopHast 0.5 99 10.2024 https:/resh.edu.ru/

pabota «M3ydyenue GpepMEeHTaTUBHOTO



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

PpacIICIuICHUA IICPOKCUIa BOAOPOaa B
PACTUTCIIBHBIX U ) KUBOTHBIX KIICTKAX»

Bbubauoreka LIOK
26 benku-akTuBaTOPHI U OEIKU-UHTHOUTOPEI 93.10.2024 https://resh.edu.ru/
bubauoreka LIOK
27 ABTOTpO(DHBIN THII 0OMEHA BEIIECTB 94.10.2024 https://resh.edu.ru/
bubauoreka LIOK
28 DotocuHTE3 05.11.2024 | Nitps://resh.edu.ru/
XemocuHTe3. JlaboparopHas padoTa butmorexa [IOK
2 . https://resh.edu.ru/
9 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H 0.5 06.11.2024
XEMOCHHTE3a»
AnHaspoOHbIe OpraHu3Mbl. Buib bubnuoreka [JOK
30 Oposxenus. JlabopaTopHas paborta https://resh.edu.ru/
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U 07.11.2024
JIBIXaHUS»
31 AspOoGHBIE OpraHU3MbI. DTkl brbmorexa [IOK
SHEPTreTUYECKOro 0OMeHa 12.11.2024 https://resh.edu.ru/
DHeprus MeMOpaHHOTO rpaiueHTa bubmotexa IJOK
: https://resh.edu.ru/
32 HpOTOHOB.“CI/IHTeB ATO®: pabora 13.11.2024
npoToHHOM AT®-cuHTa3bI
bubmmorexa LIOK
33 Peakuuun marpuuHoro cuHresa 14.11.2024 https://resh.edu.ru/
34 TpaHCKpHIIIUs — MaTPUYHBINA CHHTE3 BHGH_HOTGKa LOK
PHK 19.11.2024 https://resh.edu.ru/
35 Tpancnsaus u e€ sranbl Bubnnorexa LIOK



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

20.11.2024 | https://resh.edu.ru/
36 KoaupoBaHne aMUHOKHUCIIOT. PoJib Bubnmorexa LIOK
pubocom B OMOCHHTE3€e Oelka 21.11.2024 hitps://resh.edu.ru/
Opranusaiys reHomMa y IpoKaproT U Bubnmorexa LIOK
37 SYKApHOT 26.11.2024 https://resh.edu.ru/
38 MonekyssipHbIe MEXaHU3MbI SKCIIPECCHU Brbmiorexa [IOK
I€HOB Y DYKapHOT 27 11.2024 | https://resh.edu.ru/
Bupycbl — BHekeTOUHbIE (GOPMBI KU3HU bubmmorexa [JOK
. https://resh.edu.ru/
39 u oOnurarHele napasuthl. [IpakTnueckas 0.5 98 11.2024
pabota «Co3iaHre MoJIeNI BUPYCa
40 BupycHsie 3a00/1cBaHUs Y€IOBEKA, bubmmorexa [IOK
YKHBOTHBIX, PACTCHHIA 03.12.2024 https://resh.edu.ru/
bubmuoreka [IOK
41 HanorexHoJsioruu B 6M0JI0TUK U MEAULIMHE 04.12.2024 https://resh.edu.ru/
bu6nuoreka IJOK
42 ’Kv3HEeHHBII UK KIETKU 05.12.2024 https://resh.edu.ru/
bu6nuoreka IJOK
43 Marpuunsiit cuates JJHK 10.12.2024 | https://resh.edu.ru/
Xpomocomsl. JlabopaTopHas pabora bubnnoreka LIOK
44 51 0.5 https://resh.edu.ru/
«M3yueHne XpoMOCOM Ha TOTOBBIX 11.12.2024
MUKpOTpernaparax»
bubmmorexa LIOK
45 Jlenenne KIeTKH — MUTO3 12.12.2024 | https://resh.edu.ru/
46 Tunel knetok. KapuokuHes U HUTOKUHES. 0.5 bubmuoreka [JOK



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

JlabopatopHnas pabota «HabmtoneHue 17.12.2024 | https://resh.edu.ru/
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»
Bubauoreka LIOK
47 Perynsnus ;kM3HEHHOTO IUKJIA KJIIETOK 18.12.2024 https://resh.edu.ru/
bubauoreka LIOK
48 Opranusm Kak eIMHOe LIeJI0e 19.12.2024 https://resh.edu.ru/
Txanu pactennii. JlaGopatopHas paboTa Bubmiorexa LIOK
49 . g 0.5 https://resh.edu.ru/
«M3ydeHne TKaHeH pacTeHUI 24.12.2024
TkaHM KUBOTHBIX U YeJIOBEKA. bubmuoreka ITOK
50 J1a6 6 " i 0.5 https://resh.edu.ru/
aboparopHnast pabota «3ydyeHue TkaHel 95,12 2024
KUBOTHBIX)»
Opranbl. CHCTEMBI OpPraHOB. bubnuorexka [JOK
, https://resh.edu.ru/
51 JlaGopaTtopHnast pabota «/3ydeHue opraHoB 0.5 96.12.2024
LIBETKOBOT'O PACTEHUS»
bu6nmoreka IJOK
52 Ornopa Tena opraHu3MoB 09.01.2025 https://resh.edu.ru/
bu6nuoreka IJOK
53 JIBr>keHHe opraHu3MoB 14.01.2025 https://resh.edu.ru/
bubnuoreka IJOK
54 [Iutranue opraHu3MoB 15.01.2025 https://resh.edu.ru/
55 [MuTaHue MO3BOHOYHBIX KUBOTHBIX. BH6H_HOTeKa HOK
[MumeBapuTenbHas cucTeMa yenoBeKa 16.01.2025 https://resh.edu.ru/
bubmuoreka LIOK
56 JIpIxaHWEe OpraHu3MOB

21.01.2025



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

I[I)IX&HI/IG IIO3BOHOYHBIX )XUBOTHBIX U

Bubauoreka LIOK

57 qerToBeKa 22 01.2025 https://resh.edu.ru/

Bbubauoreka LIOK

58 TpaHcopT BElIECTB y OPraHU3MOB 23.01.2025 https://resh.edu.ru/

59 KpoBeHocHas cucrema no3BOHOYHBIX ﬁ;g:;?;:ﬁaeiorﬁ/
YKUBOTHBIX U Y€JIOBEKa 28.01.2025

bubmuoreka LIOK

60 Brigenenue y opraHusmMoB 29 01.2025 https://resh.edu.ru/

bubmuoreka [IOK

61 3ammuTa y Opranu3MoB 30.01.2025 https://resh.edu.ru/

bubmuoreka [IOK

62 NmMmyHHas cuctema denoBeka 04.02.2025 https://resh.edu.ru/

63 PaznpaxkxumocTs 1 perynsuus y ﬁggg;?::ﬁziorﬁ/
OpraHU3MOB 05.02.2025

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs E;Isglflﬁzgﬁziorﬁ/
CUCTEeMa KUBOTHBIX U YEIIOBEKa 06.02.2025

bubnuoreka IJOK

65 @DopMBl pa3MHOKEHHUSI OPraHU3MOB 11.02.2025 https://resh.edu.ru/

bubmmorexa LIOK

66 [TonoBoe pa3MHO)KeHUE 12.02.2025 https://resh.edu.ru/

67 Meiios bubmmoreka IJOK

13.02.2025



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

I'amerorenes. O0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeToK. JlJabopatopHast paborta

Bubauoreka LIOK
https://resh.edu.ru/

68 0.5
«W3yueHue cTpoeHHUs MOJIOBBIX KJIETOK Ha 18.02.2025
TOTOBBIX MUKPOIIpEIapaTax»»
WHIUBHIyaIbHOE Pa3BUTHE OPTaHU3MOB — bubsmorexa [IOK
o9 onTorenes 19.02.2025 | upsi/iresh.edu.ru/
70 3akiajika OpraHoB U TKaHel u3 Bubmmorexa [OK
3apO/IBIIICBHIX JINCTKOB 20.02.2025 https://resh.edu.ru/
Poct u pazBuTHE KUBOTHBIX. Bubmoreka [JOK
71 JIaGoparopHast pabota «BeIsBiaeHne 0.5 https://resh.edu.ru/
MIPU3HAKOB CXOJICTBA 3apObIIIeH ' 25.02.2025
MO3BOHOYHBIX KUBOTHBIX»
Pa3zmHOXeHue 1 pa3BUTHE pACTCHUH. bubnuorexka [JOK
72 JIaGoparopnas pabora «CTpoeHue OpraHoB 0.5 26.02.2025 https://resh.edu.ru/
Pa3MHOYKEHHS BBICIIMX PACTEHHI» o
73 HcTopust CTAaHOBJIEHHS U Pa3BUTHUS brbmmorexa LIOK
TEHETHKU KaK HayKd 27 02.2025 | https://resh.edu.ru/
OCHOBHBIC TIOHSTHS U CUMBOJIbI TCHECTHKH. bu6nuoreka IJOK
74 JIaGoparopnas pabora «Jpo3oduia Kak 0.5 https://resh.edu.ru/
. 04.03.2025
00BEKT T€HETHUECKHUX UCCIICTOBAHUIN
3aKOHOMEPHOCTH HACIEAOBAHUS bubnuoreka IJOK
npu3HaKoB. MoHOrHOpHIHOE https://resh.edu.ru/
75 ckpemuBanue. [Ipaktuueckas pabota 0.5
pett P P 05.03.2025

"N3yuenue pe3yabTaToB MOHOIHOPUIHOTO
CKpeLIMBaHus y Apo30(uis"



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IMuTosornueckre OCHOBBI

Bbubmuoreka LIOK

76 :
MOHOTHOPHUTHOTO CKPEIIHBAHHSI 06.03.2025 https://resh.edu.ru/
77 Ananusupyroiee ckpeniuBanue. HemomaHoe bubmorexa IIOK
JOMHHHPOBAHHE 11.03.2025 | hitps://resh.edu.ru/
JuruGpuiHoe cKperBaHue. bubnmorexa [JOK
78 IIpaktnyeckas pabdora «M3yuyeHue 0.5 https://resh.edu.ru/
pe3ynbTaTOB JUTHOPUAHOTO CKPEIIUBAHUS ' 12.03.2025
y ApO30(HITBI
79 [{uTonornyeckre OCHOBBI TUTHOPUTHOTO Bu6mmoreka [IOK
CKpELLMBaHHUSA 13.03.2025 | https://resh.edu.ru/
bubmuoreka [IOK
80 CuermieHHOe HacJeI0BaHUE IPU3HAKOB 18.03.2025 https://resh.edu.ru/
bubmuoreka [IOK
81 XPpOMOCOMHasI TEOPHS HACIICICTBEHHOCTH 19.03.2025 https://resh.edu.ru/
bu6nuoreka IJOK
82 l'eneruxa nona 90.03.2025 | httos://resh.edu.ru/
bubnuoreka IJOK
83 ['eHOTHII KaK IIEIOCTHAsS CUCTEMa 01.04.2025 https:/resh.edu.ru/
84 ['eneTnueckuii KOHTPOJIb PA3BUTHS BHGH.HOTeKa HOK
pacTeHui, )KUBOTHBIX U YEJIOBEKA 02.04.2025 https://resh.edu.ru/
85 N3MeHYnBOCTE IPU3HAKOB. Buabl bubmorexa [IOK
H3MEHYHBOCTH 03.04.2025 | https://resh.edu.ru/
bubmuoreka LIOK
86 MonudukanroHHas U3MEHYHUBOCTh

08.04.2025
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BapuanunonHsIi psa 1 BapHallMOHHAS
kpuBas. JlabopaTopHas padora
«MccnenoBanmne 3aKOHOMEPHOCTEN

Bubauoreka LIOK
https://resh.edu.ru/

87 0.5
MOIU(PUKAITUOHHON H3MEHIUBOCTH. 09.04.2025
[TocTpoeHne BapualMOHHOTO psiia U
BAPUALIMOHHON KPUBOI»

88 ['eHOTHITNYECKAS U3MEHYNBOCTb. Brbmiorexa [IOK
KoMOnHaTHBHas N3MEHYMBOCTD 10.04.2025 https://resh.edu.ru/
MyTannoHHas U3MEHUYUBOCTb. bubmuoreka LIOK
I[MpakTuueckas pabora «MyTauuu y https://resh.edu.ru/

89 0.5
po30¢ bl (Ha TOTOBBIX 15.04.2025
MHKpOIIpenaparax)
3aKOHOMEPHOCTH MYTallHOHHOTO Bubmiorexa [JOK

90 https://resh.edu.ru/
nporecca. JMUTeHETHKA U SITUTCHOMHKA 16.04.2025
I'eneruka yenoseka. IIpakTuueckas paboTa bubnnorexa LIOK

91 . 0.5 https://resh.edu.ru/
«CocTaBieHUE U aHAIHU3 POJOCIOBHOI 17.04.2025

bubnuoreka IJOK

92 MeTtoasl MEAUIIMHCKON T€HETUKHU 99 04.2025 https://resh.edu.ru/
3HaueHne MeJUIINHCKON I'eHETUKH B bubnunorexa LJOK

93 MPeIOTBPAILICHUH U JICUEHUU https://resh.edu.ru/

PeAOTEpatn ! 23.04.2025
FeHETUYECKHX 3a00JIeBaHMIl YeT0BEKA
OCHOBHBIE TIOHATHS CEJIEKIIUH. bubnuoreka IJOK

94 JIaGopatopHas pabota «/3ydeHue copToB 0.5 https://resh.edu.ru/

KYJIBTYPHBIX PACTEHUH U MOPOJI JOMALITHUX ' 24.04.2025

KHUBOTHBIX»
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MeTomp! CeNeKIIMOHHON pabOTHI.

Bbubmuoreka LIOK

95 JIab 0 i 1 _ https://resh.edu.ru/
aboparopHas pa f)Ta «M3y4yeHne MeTo1I0B 0.5 20 04.2025
CEJICKIIMH PACTCHHIDY
JlocTrKeHUs CeNeKIMU PaCTEHU 1 bubmuoreka ITOK

96 0 I 0 1 https://resh.edu.ru/
YKUBOTHBIX paKTI/I‘-IUeCKaSI pabota 30.04.2025
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHne U MCIIOIb30BAHKE 1 Brbmiorexa [IOK
TEHETHYECKUX PECYPCOB 06.05.2025 | Nttps://resh.edu.ru/
buortexHonorus kak Hayka U OTpacib bubmmorexa [JOK

98 npousBozcTBa. [IpakTrueckas padora 1 0.5 https://resh.edu.ru/

07.05.2025
«3yueHne 00bEKTOB OMOTEXHOJIOTUI

99 OCHOBHEBIE HAIIPABICHUS CHHTETUYECKOM 1 Bubnmorexa LIOK
6HIOTOTHI 13.05.2025 https://resh.edu.ru/

bubmuoreka [IOK

100 XpoMOCOMHas ¥ TeHHAasl NHKEHEPHs 1 14.05.2025 | https://resh.edu.ru/

bu6nmoreka IJOK

101 MenunuHckre OMOTEXHOJIOTUH 1 15.05.2025 https://resh.edu.ru/
PesepHblii ypok. IToBTOpeHue, bubsmorexa IIOK

102 o 1 https://resh.edu.ru/
000011IeHHEe, cCUCTEMATH3alls 3HAHUHI 20.05.2025

OBUIEE KOJIMYECTBO YACOB I1
I O HACOBIIO 102 135

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI pecypeE!
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
Y UCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
IBOJTIOIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaiitnOepra. JlaGopaTopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 D¢ ekt ocHoBarens. dpdexr 1
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouogoruueckas
11 EctecTBeHHbII 0TOOp — HaINpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK
Pe3yabTaT MUKPOIBOJIFOIHH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUOB
0 MOP(OJIOTUIECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTONIOrNMYECKHE
MCTOJbI U3YUCHUS 5BOJIFOIUN

20

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

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOJ’IeKYJBIpHO-FeHeTquCKHe,
OMOXMMHUYECKHE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO0mue 3aKOHOMEPHOCTH IBOJTFOIIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
27 OCHOBHBIE ATalbl HEOPraHUYECKON
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopus 3eminu 1 METObI €€ N3y4EHUS.
29 JlabGopaTtopHnast padota «M3ydeHue u 05
ONMCAaHHE UCKOTIAEMBbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY
30 HauanbHbie 3Tansl opraHun4ecKkoin
9BOJIIOLIUI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE 3TaIlbl IBOJIOLUH
39 pactutenbHoro mupa. IIpaktuueckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHUS PACTEHUH Pa3HBIX OTAEIOB»
33 OCHOBHBI€ ATaITbl YBOJIIOIUH KUBOTHOTO
MUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — OKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOXKICHUH YeJIOBEKa
Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHoleHne OHOJIOTUYECKUX U
COILIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOLNUS COBPEMEHHOTO YeJI0BEKa
UYenoseueckue pacsl. [IpakTrdeckas

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

49 MeX TUCIUTUTHHAPHBIE METOIBI

AHTPOIIOJIOTUHN




50 3apokIeHUE U Pa3BUTHE YKOJIOTHH 1
Mertoap! skosoruu. JlabopatopHast pabora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

59 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK KOJOTUYECKUM (PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0.5
MIPUCIIOCOOICHUI OPraHU3MOB K BIUSTHHIO
TeMIIepaTypbh»
AbuoTtnueckue (pakropsl. BiaaxkHocTh Kak

56 sKoJiorndeckuit paxrop. JlaboparopHas 1 05
paboTa «AHaTOMUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 Xuznenusie GopMbl OpraHu3MOB 1

60 buoTtnueckue pakropsl 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMSI OPTaHU3MOB B cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 1




nmonyidanuuun

OcHOBHBIC TTOKa3aTSIU MOMmyJIsIuun:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACcTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIIAN U €€ PeryIsius

67 KpuBbIle pocTa YUCIIEHHOCTH TOMYJISAIINN.
KpuBbie BEDKHBAHHS
DKoJIoruyecKast HuIla BUA.

68 JlabopaTtopHnas pabora «IIpucnocobneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEJCHHS M MUTPALIAN
JKUBOTHBIX

71 Coo00111€cTBO OPraHUu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTEMa

73 KpyroBopoT BeniecTs u MOTOK SHEPTUU B
9KOCHCTEME

74 OCHOBHBIE TIOKA3aTeIN IKOCHCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCHH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSLUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuernanerapHas 060I049Ka
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIECTBOBAHUS
ounocdepsl

86 KpyroBopoTs! BelecTs u
OMOTre0XUMHYECKUE LIUKIIbI

87 3oHanbHOCTH OUOChepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBoCcTh OMOChepsl

89 DKOJIOTHYeCKUE KPU3UCHI U UX TPUUMHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpPOA0IOIH30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 C{6061uemz1€ 1o TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 Q§06meHHe 1o TeMe «MaKkpo3BOJIOLUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «I[Ipoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O6o0menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606H.[6HI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606mmenue o teme «buocdepa — 1
ry100aIbHAsT SKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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