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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - 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 mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCIIUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnojoxeHusm 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, cpefHuM npodecCHuOHATBHBIM U BhICIIMM 0Opa3oBaHueM. 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 00JIacTh HayyHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
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, onpeenseT o0s3aTeIbHOe (MHBAPUAHTHOE) MPEMETHOE COJIEp)KaHKE, €T
CTPYKTYpPHpOBaHHE TIO0 paszieliaM M TeMaM, paclpeiesieHne M0 Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuaia C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBA3€H, JIOTMKA Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEHW oOydaromuxcsi. B mporpamme mo Ouosiorum
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 OWOJIOTMM TakKe IMOKa3aHbl BO3MOXXKHOCTH Y4eOHOro IpeaMera
«buonorus» B peanuzauun TpedoBanuii DI'OC COO K MIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W MPEIMETHBIM pe3yjbTaTaM OOy4YeHHUS U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOM  JIESITEIHLHOCTH
00yYaronuxcs IO OCBOCHHIO COJACPXKaHUS OHOJOTHMYECKOr0 0Opa3oBaHUA Ha
YPOBHE CPEIHETO 00I11eTr0 00pa3oBaHUs.

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 KJIETOYHOW OHMOJIOTMH, 3MOPHOJIOrMM M OHOJOTMU pa3BUTHS,
TE€HETUKH, CEJICKIIUU, OUOTEXHOJIOTUH, YBOJTIOIIMOHHOTO YUYEHHUS U YKOJIOTHUU.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriIyOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIIEMY IOIYyYEHUIO
OMOJIOTMYECKOTO  O0pa3oBaHUsI B By3aX M OpraHu3alUiX  CpPEIHEro
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 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Tak,
pacuiupeHbl W yriayOJieHbl OMOJOTMYECKHWE 3HAaHHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpPraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX IKU3HH,
JIOTIOJTHUTENIBHO BKJTIOUEHBI OMOJIOTHYECKHUE CBEJICHUS TIPUKIIATHOTO U TTOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTErpanusi OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TOJYUYCHHBIMH OOYYAIOMIMMUCS TPH W3yYECHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKHU.

Crpyktypa mporpamMmbl 1o ydeOHOMYy mipeametry "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ DJBOJIOIMOHHBIA TOAXOAbl K H3YyYEHHUIO OHMOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIIOIMHA OPTaHUYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro pa3zHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH |
OMONOTUN PAa3BUTUSA, TEHETHUKU U CEJICKI[MH, OMOTEXHOJOTUU M CHUHTETHYECKOMU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXCs 10 OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kiacce wu3ydaroTcs SBOIIONMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOy4JarommMMHCs: OMOJIOTHYECKUX TEOPUH U 3aKOHOB, HJICH, TPUHIIUIIOB U MIPaBUJI,
JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpPa3WH M OCOOCHHOCTSX KIIETKH, OpPTaHW3Ma, TOIMYJISIIHH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX TOCTHIKCHHSIX, COBPEMEHHBIX
UCCJIEOBAaHUAX B OMOJOTUH, IPUKIIA/IHBIX acleKTax OMoJIornueckux 3Hanuil. s
pa3BUTHS W TOIJCPKAHUS HHTEpeca OOy4aromuxcsi K OWOJIOTUH Hapsay Co
3HAYUTENIbHBIM 00bEMOM TEOPETHUUECKOTO MaTepuaia B COJIEPHKAHUU MPOrpamMMBbl
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUSI U PAa3BUTHS
TOM WM WHOW 00JacTU OMOJIOTUM, 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
OpraHu3aldy S>KUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS B (POPMUPOBAHUHU HMHTEpEca K ONpeAenEHHONU 00nacTu
npodeccHOHaIbHON JeATENbHOCTH, CBA3AHHOM ¢ OWOJOrHMed, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOT0 00pa3oBaHuUsl.

Joctwxenue 1enu wu3ydeHus ydeOHoro mpeamera «buonorusi» Ha
yriay0iaEéHHOM YpOBHE 00€CIeYMBAETCs PEIICHUEM CIIEIYIOIINX 3a]1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOLUINX 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 OO0ydYaloIIMXCid € METOJaMH TO3HAHHS >KMBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMH ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHON OMONOTHMH, HMOPUONOTMU W OHOJOTUU pa3BUTHS, TEHETUKH W
CEJICKIIMU, OWOTEeXHOJOTMHM M CHUHTETHYECKOM OHMOJIOTMH, TaJ€OHTOJIOTHH,
HKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEJIbHOTO  TPOBEJIEHUS  OHOJOTUYECKUX
uccienoBaHuid B Jyabopatropud W B Ipupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIUIO; TOIH30BATHCS
OMOJIOTMYECKONH TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUA ¢  COIMAIbHO-)KOHOMHUYECKHUMU ¢  DIKOJOTHYECKUMU
npobjieMaMu YeJIOBEYECTBA; OLICHUBATHh MOCIEACTBUS CBOEH OESATENBHOCTH IIO
OTHOLIEHUIO K OKpY)Kalollel NPUPOAHOW cpene, COOCTBEHHOMY 3JI0pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoGUIaKTHKH WHPEKIMOHHBIX 3a0071€BaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOMN KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOI'O  XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITHS B 00J1aCTH OUOJIOTUH;

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



BOCHHUTaHUE Y 00y4aroUIMXcsl HEHHOCTHOIO OTHOIIEHUS K >KMBOM MPUPOJIE B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U ABJIEHUSAM; (OPMHUPOBAHUE SKOJOTUYECKOH,
IF€HEeTUYECKOW TIpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B IPUPOJIE;
WHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4arolMMUCAS ~ KOMIETEHTHOCTH B palMOHAIBHOM
IPUPOJIOTIONIH30BAHUM (COOJIO/ICHUE TPaBUJ TMOBEACHUS B MPUPOJAE, OXPaHBI
BUJIOB, 3KOCHCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOI'O 3/10POBbS 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 TIOBCEIHCBHOM JKU3HM;

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

OO61iee yucI0 YacoB, OTBEJICHHBIX HA MU3y4YE€HHE OWOJIOTMH Ha Yri1yOJIeHHOM
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).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OUOIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OUOJIOTMYECKOTO O00pa3oBaHHs B  OpraHU3AlMIX CPEIHETO
podeCCHOHATBFHOTO U BBICIIIETO 00pa30BaHUA.

O0s13aTeIBbHBIM YCIIOBUEM NPU 00YUYCHHH OMOJIOTHU Ha yriayOJIEHHOM YPOBHE
ABIIIETCS TPOBEJCHUE JTaOOpPaTOPHBIX U TMpaKTUUECKHX pador. Takxke ydacTue
00ydJaromuXxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMNpEAENAeTCS YYUTEIeM Ha OCHOBE  HMMEIOIIUXCS
MaTEPHATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX TPUPOJIHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi Ouoorus — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTUS
Ouoniornu.  buonmornueckue  HaykM W U3yyaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, TPUKIAJHBIE M TOUCKOBBIE HAY4YHBIE HCCIEIOBaHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBa3aHHble ¢ Ouosioruedd. 3HadyeHUE OWOJIOTHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHMCTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacr, K. Jlunne#, XK. b. Jlamapk, Y. JlapuH,
VY. I'apsen, I'. Mennens, B. . Bepuanckuu, U. 11. [Tanos, . 1. Meunuxos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. 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 cucTemMbl Kak mnpeamMeT wuzydeHus Ouosoruu. CBOMCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIN, OpTraHU3MEHHBIM, MOIMYJISIHUOHHO-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 OpPTraHU3AIUU.

N3yuenue xuBbIX cucTeM. MeToasl Ouosormueckod Hayku. HaGmromenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMAaTU3alus, Mmetaananus. [lonstue o 3aBucumont u
He3aBUCUMOW mniepeMeHHoM. IlmanupoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runore3a. [lonarue BBIOOpKH M €€ TOCTOBEPHOCTb.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbTaToB. [lprumHBl uCKaxeHHs pe3yabTaToOB JKcrepumeHTta. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NPU3HAKU JKU3HWY», «buomornueckue
cucTteMbl», «CBOWCTBa JKMBOM MaTepun», «YPOBHHM OpPraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOTo opraHuzmay, «buoreonenos», «buocdepa», «MeToasl
W3YUYCHUS )KUBOU MIPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS TPOBEACHUS
HAO0JII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
W3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS €AWHUIIA KUBOro. KcTtopus
OoTKpbITUs KieTkH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IOJOXXECHHS COBPEMEHHOM KIETOYHOMN
TEOPUH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aTOMOB, IU]depeHIHranIbHOoe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHnue @uxcupo8anHulx
Ka1emok. DIEKTPOHHAsT MUKpockonusi. Koxgokanvhas muxkpockonusa. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsr: P. I'yk, A. Jleenryk, T. [lIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«McTopust pa3BUTHS METOJ0B MUKPOCKOITI.

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

IIpakTuueckas padora «l3yueHne METONOB KJIETOYHON OHOIOTHU
(xpomarorpadus, 3nextpodope3, auddepeHHAIbEHOE EHTPpUDYrupoBaHUe,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma u €€ poib Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYpUPOBAHUH
KJIETKH, TEIIOperyiasiuuu. MuHepajabHble BEUIECTBA KIETKH, MX OHOJOTHYecKas
pousib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBOM MoJiekyinbl. [lepBuunas
CTpYKTypa Oeika, NeNnTUHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEPTUYHAS
cTpykTypbl. [lenarypauusi. CpoiictBa OenkoB. Kiaccudukanuss Oenkos.
buonornyeckue pynkunn 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1aH CTpoeHus U (PU3UKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIMH YIII€BOIOB.

Jlununel. ['mapodpunsHO-rUApPOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, (ocdomunuasl, BOCKU, CTepouibl. buonormyeckue ¢GyHKUIUU
aunuaoB. O6uMe cBoiicTBa OMOJIOTHYECKUX MEMOPAH — TEKYUYECTh, CHOCOOHOCTD K
CaM03aMbIKaHHUIO, MOTYNPOHUIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonorndeckue ¢pyukiuu JIHK.
Bunst PHK. ®ynkiuu PHK B kneTke.

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, npomeoMuKHu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiekyn. Mooeruposanue
CMpPYKmMypvl U QYHKYULl 6UOMOAEKYN U UX KOMNIeKcos. Komnvromepnulii ouzaiin u
OpeanuyecKull CuHme3s OUOMOIEKY]L U UX HENPUPOOHBIX AHATLO208.

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.

Tabnuuer u cxembl: «llepuoamdeckass TaOiauIla XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJeKyJIbl BOAbD», «BemecTtsa B cocTaBe opraHu3MoB», «CTpoeHHe
MoJIeKyJbl Oenka», «CTpyKTypbl OenKoBONH MoJeKynb», «CTpoeHue MOJIeKyl
yriaeBoaoB», «CTpoeHne MOJIeKysl JaunuaoB», «HyKIEHMHOBBIE KHCIOTBDY,
«Ctpoenue monexyinsl ATOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C IMMOMOIIBI0O KaYeCTBEHHBIX
peaKIum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JINYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u pyHKIMHU 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. MecCTO U poJib MPOKapHoOT 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. Llutockenet. [IBuxenne nuromiazMbl. OpraHoUIbI
kiIeTkd. OaHOMEeMOpaHHbIE OpPraHOMIBI KIETKH: DSHJIOIUIa3MaTUYecKas CeTh
(OIIC), anmapat T'onbaxku, JU30COMBI, UX CTpOeHHE W (QyHKIUU. B3zaumocBs3b
OJIHOMEMOpPaHHBIX OpraHONAOB KJIeTKU. CTpoeHHE TPaHYJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6eaxos ¢ 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.

Jlaboparopnass pabora «I3yueHne CTpPOEHUA KIETOK Pa3IUYHBIX
OpraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

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

IIpakTuueckass paGora  «V3ydyeHue  JABMXKEHUS  LUTOIIA3MbI B
PaCTUTETbHBIX KIETKAaX).

Tema 6. O0MeH BelIeCTB M NMPeBpallleHNe JHEPTHH B KJIETKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TETEepOTPOdHBINA. YdUacTHE KHCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe oobecrnedeHue kieTku: npespamenue ATD B
oOMeHHbIX Tporeccax. DepMEeHTAaTUBHBIM XapakTep pPEaKIuid KJIETOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBHUS.
Kodepmentsl. Otinuunst GepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
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. CBeToBas U TemHoBas (a3pl. Pomoovixanue, Cs., C4. u CAM-munot
Gpomocunmesa. IIpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akTopoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHUE (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpyOmue OaKTEPUH, KeIe300aKTepuH, CEepPOOAKTEPUH, BOJOPOIHBIE
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 SHEPreTUYECKOro oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHue, uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunmpoBanue. IHepeus membpanno2o epaduenma 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. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

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

O6GopynoBaHUEe: CBETOBOM MHMKPOCKOI, O0OPYJOBaHHUE Il TMPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydeHue  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 «CpaBHeHuEe TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacnencrBeHHass uH(poOpMAaNMs U peajn3anus e€ B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuuHbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ atansl. Ydyactue TpancnoptHeix PHK B 6nocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KommpoBanue amuuokucinor. Ponb pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2eros. OpraHuzanus reHoMa y
IPOKApUOT U 3YKapHOT. Perynsuuss akTUBHOCTH T'€HOB y MpoKapuoT. ['mmoresa
onepoHa (®. XKakoo, K. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi cenog. 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-cooepocawux eupycos, 6akmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pactenuit. CIIN][, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0anHblx. Hanomexnonozuu é ouonoeuu u meouyune.
LIpoepammupyemvie pynxyuu 6enxos. Cnocobwvl 00cmasKu 1eKkapcma.



JdemoHcTpanuun

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

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

IIpakTnuyeckas padora «Co3aHue MOJIEIN 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
NOCTCUHTETUYECKHUM (TPEMUTOTHUECKHI) Tepruoabl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  IIOJIYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAILICIBHOCTb.
Mexanunsm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouaHbld  HaOOpbl  XpoMocoM. ['omonoruunbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — MuTOo3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHUX

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

Perynsauuss MUTOTHYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
ruOeb — aroITo3.

Knerounoe smpo, XpomMocombl, (yHKIMOHAJIbHAs Te€HOMUKA. Mexanuszmol
nponugepayuu, ouggepenyuposxu, cmapenus u eubenu kKiemok. «L{ugposas
K1emKay — buoungopmamuveckue mooeau GyHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWU3HEHHBIM MUK KIETKW», «Murtosy, «CtpoeHue
xpomocomy, «Pemukanus JJHK».

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

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIIETKaX KOHYMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrepun, apxeu, OJHOKJIETOYHbIE TPHUOBI, OJHOKIECTOYHBIC
BOJOPOCIH, Apyrue npoTucthl. KolloHWanbHbIE OpraHU3MBbl.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHusMa. TkaHu, oOpraHsl H
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MOKpPOBHAs, MPOBOJAIIAS, OCHOBHas, MexaHuWueckas. OCOOEHHOCTH CTpOEHUS,
(YHKUIUH U paclonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX M YEJIOBEKA. THUIBI XKUBOTHBIX TKAHEW: 3MUTEIUANIbHASA,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUU H
pacmoJIoKEHHS TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTraHOB KUBOTHBIX U UelioBeKa. DYHKIIMUA OPraHOB U CUCTEM OPTraHOB.

Omnopa Ttena oprann3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COETMHEHUS KOCTEH.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, KTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTECHUA:
TPONU3MBI M HACTUU. J[BM)KEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHasi cuctema. Pedrnekc. CkeneTHbIe MBIIIIIBI U MX padoTa.

[Iutanue oprammsmoB. Ilornomenue BOABL,  YIVIEKUCIOTO rasa H
MUHEPAIbHBIX BELIECTB pacTeHUsMU. lIuTtanue kuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJIIETOYHOE mnuiIeBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenessl. [lumeBapurenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. Jlpixanue )KuBoTHBIX. [{uddy3us
ra3oB yepe3 MOBEPXHOCTh KIIETKU. KokHOe JbixaHue. JlpIxaTenpHas MOBEPXHOCTb.
XKabepnoe u n€rounoe apixaHue. [[pixaHrne MO3BOHOUYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa 4YelaoBeKa. MexaHW3M BEHTWIALMU JIETKUX Yy ITHLl U
MIIeKonUTatouX. Perynsmus nprxanus. J{prxarenbHbie 00BEMBI.

TpaHcOpT BEWIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHoCHas cucreMa W €€ OpraHsbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaie,
KPOBEHOCHBIE COCYABl W KpoBb. Kpyrum KpoBooOpaimieHus. IBOIIONHUOHHBIC
YCIIO)KHEHHSI CTPOCHHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOUYHBIX *KUBOTHBIX. PaboTa
cepaua u €€ peryismnus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
KUBOTHBIX. CokparutenpHble Bakyonu. Opranbel BbiaeneHus. OunbTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI pabOThl OPraHOB BbIJICJICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTEIBHON cUCTEMaMu. Beiaenenue y



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

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii MW UUCTHI MPOCTEHIIMX. 3al[UTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3a1UThl. DUTOHIIUABI.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HX NPOU3BOAHBIE.
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 OTBETHl OpraHu3MoB. Posib BpoKIEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHU.

Pazgpaxxumocts ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W perymanus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediekropHas peryisuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIENbl. DBOJIOLHOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHCTEMBI
y KUBOTHBIX. OTHAENbI TOJIOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI0BHBIE pedIIeKCHI.

['ymopanibHas perynsnus U SHIOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKene3pl JHAOKPMHHOM CUCTEMBI MU HX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIOKPUHHOW cucTeM. [ unotaniamo-runodusapHas
cucrema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuiet 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucTteMbl OpraHoB IMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacteHuit», «KopHeBble cuctemb», «CTpoeHHe cTedIisy,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKENET YeI0BEKAY,
«IInmeBapurensHas cucrema», «KpoBeHOcHas cucreMa», «/lpIxaTenapHas

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

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOE€HHE THAPHBI»,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAeBOro ueps», «HepBHas
cucreMa peid», «HepBHas cuctema asarymku», «HepBHas  cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKpOIpPENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, *KUBbIE IK3EMIUISAPbl KOMHATHBIX pacTeHUl, repoOapuu
pacTeHHM pa3HBIX OTIENIOB, BJIAXHBIE Mpernaparbl J>KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YeJoBeKa,
0o0opy1I0BaHME JJIsI AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u OeJIKOB MoJ JecTBUEM (PEPMEHTOB, 000PYAOBaHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPECHHIO KM3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi pabora «I3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoXeHNe H pa3BUTHE OPraHU3MOB

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 meriose. KpoccuHroep. buonornyeckuii CMbICI
Mel03a M TO0JIOBOro mpouecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y uBOTHBIX. [10JI0BBIE KENE3bI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopghozene3z — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jjsarymku). JpobOnenuwe. Tumbsl  apoOieHUS.
Jlemepmunupoeannoe u HedepmunuposaHuoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(racTpysisiius). 3akjaagKka OpraHoB U TKaHEW U3 3apOBIIIEBBIX TUCTKOB. B3anmHoe
BJIUSIHME YacTeil pa3BHBAIOIIETOCA 3apojbliia (dMOpUOHANbHAS WHIYKIIHUSA).
3aknajgka T[JIaHAa CTPOEHHUS KUBOTHOTO Kak pe3ylbTaT HUEpapXHUECKUX
B3aUMOJCHCTBUI TeHOB. BrusiHMe Ha 5>MOpPHOHANIBHOE PAa3BUTHE Pa3IUYHBIX
(aKTOpOB OKpYKaIOIIEH Cpeibl.

Poct u pazButue xuBoTHBIX. [locTaomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pas3Butue. Pa3zButue ¢ wMetamopdo3oM y OECIO3BOHOYHBIX H
MMO3BOHOYHBIX KUBOTHBIX. buolorndeckoe 3HaYeHUE MPSIMOTO U HEMPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpOJE. Tumbl pocTta XKUBOTHBIX. DaKTOPHI
PETYISIIUU POCTA )KUBOTHBIX U YyenoBeka. CTaauu NOCTAIMOPUOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeKa. [lepronsl onTorenesa yenoseka. CTapeHHe U CMEPTh KaK
OMOJOrNYeCKUe MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacteHuil. OOpa3oBaHue cmop B Tpoliecce Meio3sa.
l'amerorene3 y pacrenuil. OIJIONOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoilHOe OIJI0JIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBanue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabnuupel u cxembl: «BereratmBHOe pa3mMHOXkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMHUIOMOHAIbD, «Pa3MHOXKEHUE HBIIIEHBI»,
«Pa3mHOxeHue ruapel», «Meio3», «XpomocoMmsl», «I['amerorene3», «CTtpoeHue
ANIEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaIMM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuThe Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne narymku», «J/{BoilHOE OIJIONOTBOPEHHE Y LIBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMSH OJHOAOJBHBIX U ABYAOJIBHBIX PAaCTCHHI», «KM3HEHHBIN LUK
MOPCKOM  KanycTbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LMK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIMpEnapaThl SUIEKIETOK H
CIIEpMaTO30U10B, MOoAeNb «L MK pa3BUTHA JIATYILIKN.

JlaGoparopHasi padora «l3yuyeHre CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

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

JlabopaTtopHas pabora «CTpoeHHEe OpraHOB PpPAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
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. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HBI, AJIbTEPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PEIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YACTAS JTUHUSA, THOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbl ~ T€HETUKU:  TUOPUIOJIOTHYECKUM,  ITUTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

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

Tabmuibl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooOpasusi rTuOpuA0B nepBoro nokosieHusd. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paculeIuieHusi NpU3HakoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHusl. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymouiee ckpemuBanue. [IpoMexxyTouHbIN XxapaKTep HACIEIOBAHUA.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

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

CuermnienHoe HaclenoBanue npusHakoB. Paboter T. Moprana. CrernsieHHoe
HacJIeI0BaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY I'eHaMu. XPOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIii M TEeTEepOraMeTHbIM I0J. ['eHeTmueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

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

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MeXaHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHUCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOMOM». ['eHeTHMdeckue acmeKThl 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», «AHaIM3HpyIOLIEe CKpelInBaHue», «HemomHoe AOMUHUPOBaHUEY,
«CueryieHHOe HacjeJoBaHWE NPU3HAKOB Yy aApo3oduibly, «['eHeTnka momnay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm nOTULBY,
«MHOXECTBEHHBIN aIenu3M», «B3anMo1eiCTBUE T€HOBY.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
TUOPHUIOB TIEPBOTO TOKOJICHUSI M PACIICIUICHUS TMPU3HAKOB, MOJAEIbL IS
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIEIOBaHUS MPU3HAKOB, MOJECIb JJIs
JEMOHCTpAallMd CLEIUIEHHOTO HACJlE€JOBaHMUsl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpoIpenapart: «Jlpozoduar.

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

IIpakTuueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBIY.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3menunBoCcTh Mpu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BuUibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoAu(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mnpusHaka. BapuanmoHHBIHM
psan u BapuanuoHHas kpuBas (B. Moranncen). CoiicTBa MOIu(PUKAIIMOHHON
U3MEHYUBOCTH.

['eHoTunuueckas n3MEeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTHTTHYECKOW H3MEHUMBOCTH: KOMOMHATUBHASI, MyTaIllHOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIpPolleCC — OCHOBaA
KOMOWHATHBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON M3MEHYMBOCTH B CO3IaHUH
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JTHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE M  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTudeckue Mytanuu. CoMaTHYeCKHWe M TOJ0Bble MyTauuu. [IpuduHbI
BO3HUKHOBECHUsS MyTanui. MyTareHbl HW WX BJIWSHHAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacneacTtBeHHo m3MmeHunBocty (H.M. BaBunos). BuesnepHas M3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb dNUSEHeMUYecKux @akmopos 6
HACIe008aAHUU U UBMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

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

Tabmuuibl u  cxembl: «Buabl u3MeHYHMBOCTHY», «MoaudukanmoHHas
U3MCHYHUBOCTHY, «KomOuHaTUBHAsA U3MCHYHUBOCTHY, «Meio3y,
«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 3aKOHOMEPHOCTEHN
MOAUGUKAIIMOHHONW M3MEHUYMBOCTH. llocTpoeHne BapuallMOHHOTO psiga U
BApUALMOHHOU KPUBOW.

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

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHass mporpaMma HUCCIEIOBaHUSA T€HOMa
yejaoBeKa. Meroapl  M3y4YeHHMs] TEHETMKM  4YEJOBEKa: T'€HEaIOrMYECKU,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpeMenHoe OnpeAeIeHUE TE€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, TEHOTUIMPOBAHUE, B TOM YHUCJE C MOMOIUIbIO
[T11P-ananu3a. HacnenctBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HM 4YenoBeKka. boJIe3HM C HACIENCTBEHHON MpepacnoiioKeHHOCTHIO.
3HaueHUE MEIUIIMHCKONW TeHETHKU B MPEIOTBPAICHUU U JICUCHUU T€HETUYECKUX
3a0oeBaHuil yenoBeka. MeauKo-rTeHeTUYecKoe KOHCYyNIbTupoBaHue. CTBOJIOBbBIE
kJeTku. [[oHATHE «TE€HETUYECKOTo rpy3a». JTUUYECKHE aCIEKThl UCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl MOBBIMIIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUIO0 OKpYsKarolel cpenbl. ['eneTnueckas
IPEAPACTON0KEHHOCTh YEJIOBEKA K TATOJIOTUSIM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesoBekay, «I'eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTuKkaiusi W CeNeKus. 3apOoXIEHUE CEJIEKUUU U JOMECTUKAIUU.
Vuenne H. U. BaBunoBa o LleHTpax mNpPOUCXOXKIECHHS U MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#uBOTHbIX. CopT, mOpojaa, ImTaMM. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnenacTBeHHONM wm3MeHumBocth H. WM. BasumoBa, ero 3HaueHue I
CEJIEKIIMOHHON PadOTHhl.

Metoasl ceneKIMOHHOW padoThl. MCKycCTBEHHBIM OTOOp: MACCOBBIM U
WHAUBUIYaIbHBIMN. Oransl KOMOMHAIIMOHHOMN CCJICKIIUU. HUcnwiTanne
Mpou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOINBIO OLEHKHU
(¢ eHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momoiibio aHanu3a JTHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannanimoHHbI 1 XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYpPHBIX



dbopm opranuzmoB. Hcnonp30oBaHME TE€HOMHOIO PEIAKTUPOBAHUS M METOOB
pexomMOuHaHTHBRIX JIHK 111 momyyeHus: nCX0IHOTO MaTepuaa Jjisl CENIeKIUU.

[Tonyuenue MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuan3aIvs.
brnuzkopoacTBeHHOE — cKpelMBaHuMe, WM WHOpuaAWHT.  HeponcTtBeHHOE
CKpellluBaHue, win ayropuauHr. ['etepo3uc u ero mpuuuHbl. Mcnonas3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecrutoaus
MEXBHJIOBBIX THOPUIOB. J[OCTHKEHUS CENEKIIUU PACTEHUI U )KUBOTHBIX. «3enénas
DesoNoOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  PpOAMYEH 1T CO3MaHUsT  HOBBIX COPTOB M THOPHUAOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyiouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX 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 u cxembl: «L{eHTpBI MPOUCXOKAEHUS U MHOTO00Pa3usi KYJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEICTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHesy.

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

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHMS CEJICKIIMHM pPACTEHUM U
AKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA  YYacTOK, B TEIUIMYHOE XO35MCTBO, B J1aDOpPaTOPUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, MCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpHI, MUKPOOPTraHU3MBbI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEeXHOJIOTHA:  XJICOOMEUeHNe, TMONMYYeHHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOAENE. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHICCKUX
TexHosiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT M BUTAMUHOB.

Co3nanue TEeXHOJOrMil U MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOTYUYECHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KalllUX HE BCTPEUAIOIIHUECS B IPUPOie OMOCUHTETUYECKUE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK UM TKaHEW pacTeHUN U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3ALUS U COMATUYECKHUI
sMOpuorene3. lMcnonb3oBaHue ramiouaoB B CEJEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 68 Meouyune. VICKycCTBEHHOE OIUIOJIOTBOpEHUE. PekoHCTpyKIus
SUIEKJIETOK U KIOHUPOBAHHUE >KMBOTHBIX. METOJ TpaHCIUIAHTALUM SIAEP KJIETOK.
Texnonocuu 0300po8eHUs, KYJIbMU8UpO6aHus U  MUKDOKIOHANIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTvkeHUsT UM TEePCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPUH.
DKOJIOTUYECKHUE U ITHUECKHE MPOOJIEMbl TeHHOW UHXKEHEPUH.

Menunuackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [THP-
JTUarHocTuka. MeTaboJIOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa JIS OLEHKU COCTOSIHMS €ro 3/10poBbs. VICTIOIb30BaHHWE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaTbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTUH TPEXMEpPHOro OMOMpUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OoOecrieueHuss KOMOWHUPOBAHHOMN
3amuTel oT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
dbyaknuonupoBanuss PHK-comepxkaux BUPYCOB, BBI3BIBAIONIUX 0CO00 OMAaCHBIC
3a001eBaHUS YEIIOBEKA U )KUBOTHBIX.

JdeMoHCTpamuu

Tabnuiel 1 cxemsl: «/crnonb30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
pou3BOACTBEY, «KieTounas unxenepus», «l eHHas HHXKXEHEPU.

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buorexHonorus — BakHEHIIas MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».

11 KIJACC

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 OpraHW3MOB, HACJEJICTBEHHAs W3MEHYUMBOCTb, Oopnba 3a
CYILIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
Teopust  dBomtonur. CoBpeMeHHass HBOJIOLMOHHAS  OWoJiorvs. 3HA4YCHUE
SBOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

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

Tabmuelt u  cxembl: «Cucrtema xuBod mnpupoasl (o K. Jlunuero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
npucnocoOJieHnd y pacTeHul u kUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta nmytemectsus U. lapsunay, «Haxoaku Y. apBunay, «DopmMbl 60pbrObI
3a cymectBoBanuey, «llopoasl romybeit», «MHorooOpasue KyJIbTYpHBIX (opM
KarmycThl», «I1opobl qOMaAITHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUS JBWXKYIIUX CHJI DSBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUHU IBOJIFOLIUM.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas equHuLa 3BooUUA. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTYphl mnonyisiuuidi. 3Menenwue
reHooHJa TOMYJSIUU KaK d3JEMEHTapHOE OHBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOphl (ABUXKYIIKME CHUJIBI) JBOJIONUU. MyTalmoOHHBIN
nporecc. KomOuHaTtuBHass uW3MeHYWBOCTh. [JIpeiid reHoB — ciyvailiHbIe
HEHANPABJICHHBIE M3MEHEHUs YacTOT ajvlesie B momyssmusax.  Oddekr
ocHOBatens. JIgpgdexm oOymuliounozo eopaviuika. CHUdNCEHUE 2eHemUyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue sgppexma opetigha eenos 6
bonvuwux U manvlx  nonyuayusx.  Mwurpanuu.  M30msmus  TOMYJISIIH:
reorpadudeckas (IpocTpaHCTBEHHAs ), Oroorndeckas (penpoayKTHBHAS).

EctectBeHHBII 0OTOOp — HampaBiIsomuil (Qakrtop dBomrOnuUd. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWNA, CTAOWIM3UPYIONIUN,  Pa3pbIBAIOIIHMA
(nm3pyntuBHbIN). [TonoBoit oTOOp. BO3HHUKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBeHHe ~ mpucnocoOJieHHit y  opranu3moB.  Apomopdo3bl U
uauoanantanuu. [IpumMepsl npucnocoOiIeHUd y OpraHu3MoB: MOP(OIOTHYECKHE,
dusmonornueckue,  OMOXUMHUYECKHE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MIPUCIIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u cTpykrypa. BupooOpa3zoBaHue Kak pe3yJbTaT
MHUKpO3BOIIOIMU. M3omsuust — kioueBol Qakrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJI0maTPUIECKOe (reorpaduyeckoe),



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

Mexanu3Mbl pOpMHUPOBaHUS OMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponb »BomonmoHHOW OMONOrMM B pa3pabOTKE Hay4YHbBIX METOOB
coxpaHeHHsl 6mopa3zHooOpasusi. MUKpPOIBOJIOIUS U KOJBOJIOIUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O0pBLOBI C HEW.

JdemMoHcTpanuu

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

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CWJIbl ABOJIIOLUUY, «DKOJIOTMYECKass M30JSALUs MONYJALUA ceBaHCKOM (openny,
«'eorpadmyeckass M3OMSAIUS  JUCTBEHHUIIBI CUOMPCKOM U JIMCTBEHHUIIBI
naypckoi», «[lomynsiroHHbIe BOJIHBI YUCIEHHOCTH XHUIIHUKOB U KepPTBY», «Cxema
JIEUCTBUSL E€CTECTBEHHOTO 0TOOopa», «DopMbl OOpHOBI 3a CYIIECTBOBAaHUEY,
«MHnycTpuanbHbiii Menanu3my, «KuBbie nckomaembiey», «IlokpoBUTEnTbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananranun», «llpucrnocoOreHHOCTH OpraHu3smMoB U e
OTHOCHUTENBHOCTBY, «Kpurepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npupojae», «CrnocoOsl BUa00Opa3oBanus», «l'eorpaduueckoe BHmIO00Opa3oBaHHe
TPEX BHUJAOB JIAHJBINICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUIY,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPUTY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ TMpUMepaMH pPa3IMYHBIX MPUCTIOCOOJICHUM, dYyderna MTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUH ONM3KUX BHUAOB, OOpa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BbIsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00PA3ZHOCTD.

JlaGopaTtopHas paGora «CpaBHeHHE BHIOB 10 MOP(OIOTHIECKOMY
KPUTEPHUION.

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

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

buoreorpaguueckue Metroasl uzydeHus sBomrouuu. CpaBHEHHE (QIIOpPHI U
dayHbl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiu. Bupabi-
SHJEMUKHU U PETUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObl H3YyUYECHHS
sBOMIONIMH. ['eHeTHYeckrue MeEXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AQHAJOTHYHBIE  OPraHBbL.
Pynumentapubie  opraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETHUECKHUE,
OMOXMMHMYECKHE U  MaTeMaTU4YeCKHe  METOJbl  M3Y4YEHHUS  DBOJIOIMHU.
I'omonoruunsie reHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTAIMU U IBOIOLHS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvi QyHKYULL.
HeobGpatumocTs 3Bostonuu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB
ABOJIIOIUH.

JdemoHcTpanumn

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

Tabmunpl U cxembl: «DUTOTCHETUYECKUN DS JIOMAINY», «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Cteronedans»y,  «Punmodute»,  «CemeHHBIE
nanopoTHUKN», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPUOHAIIBHOTO Pa3BUTHS TMO3BOHOUYHBIX
KUBOTHBIX», «l'OMOJOTrMYHBIE ¥ aHAJOTHM4YHbIE OpraHbl», «PyIuMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YEJIOBEKAa M IIKMMIIaH3e», «l IaBHBIE
HAIPABJICHUS IBOJIOLHNNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKHW HMCKOTAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTHUHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JloHaydHble MPEACTABICHUSI O 3apOKACHUU KU3HU (KPEaluOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIEHUS )KU3HU U €€ OIPOBepKeHUE onbiTamMu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [Iporcxoxnenne >Ku3Hu U aCTPOOUOIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHnas
(reonoruyeckas) OHBOJIONMSA. XHMHYECKas OdBOMIONUS. AOWOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB U3 Heopranuueckux. OmeiTr C. Mumnepa u I'. HOpu.
OO6pazoBanue monmuMepoB u3 MoHOMepoB. KoamepBatHas rtumoreza 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 3emnmn u meroasl €€ wusydyeHus. lckomaemble oOpraHmyeckue
octaTku. ['eoxpoHosmorusi u e€ wmeroabl. OTHOcUTENbHAsE U a0OCOMIOTHAS
reoXpoHoJIOrHs. ['e0XpoHOIOrUUecKas 1IKaia: 30Hbl, 3pbl, IEPUObI, FSTTOXH.



Havanpnble dtambl opraHudeckor »sBosironuu. IlosBiieHME U 3BOMIOLUA
MEPBBIX KIETOK. DBOMIOLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEpPBbIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenue 3ykapuoT (CUMOHOreHe3). DBOMIOLUOHHOE MPOUCXOKICHUE
BUpycoB. [IpoucxokieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bI
pacrenui. Bpixox pacreHun Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umU cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tambl 3BOJIOLUUA KUBOTHOrO Mupa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE )KUBOTHBIC. JKU3HBb B BOJI€. DBOIIOIHMS TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntul. [lpuniun xmoyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo3ol, Me3030H, KaiiHo30M. OOmas XapakTepuCTHKa KiIuMaTta |
reoJIOrH4eckux mpoieccoB. llosiBneHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycloBUs U BIMSHUE HA ra30BbIi cocTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJICTBUSI MAacCOBBIX BbIMUpaHUWA. COBPEMEHHBIM SKOJOTMYECKUN KPHU3HUC, €T0
ocobennoctu. [IpoGrnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

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

JdemoHcTpanumn

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. N.
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,
«JTanbl  HEOpraHW4eckou  sBomouun», «l'eoxpoHosormyeckas  IIKagay,
«HadanpHbIe ATAnbl OpraHUYECKON IBOMIONUNY, «Cxema o0pa3oBaHUS dYKAPHUOT
nyTéM cuMmOuoreHesza», «CucrteMa 3KUBOM TpuUpoab», «CTpoeHHE BUpYyCay,
«Apomopdo3sl  pacteHui», «PunnoputTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOroKneTouHble  BoAopocan», «Mxu», «llamopoTHukn», «l0OCEMEHHbIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KullIeUHOMOTOCTHBIEY,
«IInockue YyepBU», «YmeHuCTOHOTHEY, «PBIOBI®, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItuney», «Miaekonuraromue», «Pa3Butue KuU3HU B
apXxeuckou 3pey», «Pa3zBurue )KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue XU3HU B
MAJIE030UCKOU dpey», «Pa3Butue KU3HU B ME3030MCKOM dpey, «Pa3BuTue )KU3HU B
KailHO30MCKOM 3pe», «CoBpeMEHHAas CUCTEMA OPTAHUYECKOTO MUPA.

O6GopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIa)KHbBIC MpPEnapaThl )KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIIUN
UTJIOKOKUX, CKEJEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTULl W 3BEPEH,
KOJUIEKIIMU OKAMEHEJIOCTEH, TMOJE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKUX
OCTaTKOB OPTaHU3MOB.

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 «l3ydyeHne O0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTIEJIOBY.

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

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUM O MPOUCXOXKICHUMU YeJIOBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUU.

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0I0r0-OMOXUMHUYECKUE,
noBegeHyeckre. OTINYMS YeI0OBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOMOTeHe3a: OMOJIOTUYECKHE, COLUAIbHBIE.
CooTHoIIeHNEe OMOJIOTUYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHU/IbI — OOIIKME MPEAKU YETOBEKOOOPA3HBIX 00€3bsIH U
mojeld. ABCTpaJIONUTEKU — ABYHOTHE NpPEeAKH Jitojaeil. UemoBek yMenblil, IepBbie
W3TOTOBJICHUSL OPYIUN Tpynaa. YUenoBeK MPSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenmoBek reipenbOeprckuit  —  0oOmMA  MpEoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOTro. UeloBEeK HEaHIEPTAIbCKUN
KaK BHUJI JIIOJICH XOJIOJHOTO KiauMaTa. YeaoBEeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpeneinamu Adpuku.
[TanmeoreneTnka u naJseOreHOMHMKA.



DBOJNIOLHUS COBPEMEHHOr0 4esioBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTalMoHHbIM Tpoiiecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «dPEGEeKT oCHOBATENS» B MOMYJSLUIX COBPEMEHHOTO
YEJI0BEKA.

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

MeXIUCIUIUIMHAPHBIE ~ METOABl B ¢u3nyeckoi  (OMOJOTHYCSCKON )
AHTPOIIOJOTHHM.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJI0BECUECKUX TOMyIsiuui. buocoluaibHble UCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanne KO3BOIIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. apBuHn, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeleT 4YeloBeKa U CKENeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIIOTEHE3a», «IBOJIIOLMOHHOE
IpEBO  4YeloBEKa», «ABcTpanonutek», «YenoBek  ymenslid», «YenoBek
NPAMOXOAAIMNY, «/lenncoBckuii yenoek» «Heannepranpupy, «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEIIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (dororpaduu) KapTUH C
MU(DOITOTHIECKUMU W OUOIEHCKUMHU CIO)KETaMU TPOUCXOXKIECHUS YeJIOBEKa,
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 paGora «l3yueHne 0COOCHHOCTEH CTPOCHHS CKeJeTa
YEJIOBEKA, CBS3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

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

3apoxaeHue U pazBuTHe sKkojgoruu B Tpyaax A. ['ym6Goneara, K. @. Pynse,
H. A. Cesepuoa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agauun
3KoJIoruU. CBsI3b 3KOJIOTUU C JPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTHI B 3KOJOTHU:
NpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00aTBHBIM.

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

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 JAeHCTBUS dKojoruueckux (akropos. IlpaBmino munumyma (K.
Mmnpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckune ¢akropsl. CBeT Kak skosoruueckuit dakrop. [elicTue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTHYECKUE T'PYMIIbI
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.

Bnaxnocts kak skonormdeckui ¢aktop. llpucmnocobneHusi pacteHuit 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, BHYTPUOpPraHW3MEHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOneHusi OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHcnocOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

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



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOHOHTHI, a9POOUOHTEI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HH.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢opmsl. [lapazutusm, koomnepanus,
MYTYyalau3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxyeOHn4YecTBO). Hetpoduueckue
B3auMOJeHCTBUS  (Tomuueckue, ¢Gopudeckue, (padbpuyeckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJICUCTBUU MJIA CYIIECTBOBAHMUS OPraHU3MOB B CpEJe
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl w cxembl: «Okojorudyeckue (axkropel», «CBETOBOW CHEKTpY,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeIIoOKpOBHbBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHOJIOTHYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «Llenu
nuTaHus», «XumHudecTBo», «llapazutuzm», «Konkypenmus», «CuMOuo3y,
«KomMmeHcanmzmy.

O6opynoBanue: repbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIUYHBIX OKOJIOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHETIOOMBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCcTEeHUs, TepOapui U KOJUIEKIUU TETI0OTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTECHUM, dydelsia MTHUIl M 3BEpeH, repoapuu
pacTeHUi, OTHOCSAIIUXCS K TuUrpodutam, Kcepoduram, Me30(uTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYIII, KOJJIEKIIMHA >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cperax,
repOapu ¥ KOJJICKIIMM pPACTeHUM M KUBOTHBIX, OOJIAAIONIUX YepPTaMHU
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBHH JKM3HU, TepOapuul H
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJUICKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

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
0COOEHHOCTEH Onooruu BUAOB B ()OPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPhI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



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

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JIlnHamuKka momynsauMu U €€ peryiauusa. bUOTHYECKUH IMOTEHUMAN IOIYJISALUU.
MoaenupoBanue TMHAMHUKU NonyJsinuud. KpuBbie pocTa YUCICHHOCTH MOMYJIAIUU.
KpuBbie BbDKMBaHMs. Perynsiuss 4UCIEHHOCTH TOMYJAIUN: PoJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTUUECKUE CTPATeTUH BUAOB (I- U
K-ctparerun).

[TonsitTue 06 »KojmorMueckoil Huie Bujpa. MectrooOutanue. MHoOromepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcoHa. Pa3Mepsl 3KOJIOTrMYECKOU
Huid. [loreHunanbsHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema nomynsiuuid. Apeanbl BUAOB. BuUAbl MU HUX KU3HECHHbBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

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

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W CXeMbl: «ODKOJOTHYECKHE XapPaKTEPUCTUKU  TOIMYJISIIUNY,
«ITpocTpaHcTBEeHHass  CTpyKTypa monyjsanuu», «Bo3pacTHbple  OUpaMubl
nonyisiuuny, «CKOPOCTh  3acelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mogenp s3kosorndeckort Humu k. M. Xatuunnconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMsH  pacTeHMH K
pacCeyICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3moB. buoineno3 u ero crtpykrypa. CBsizm Mexmy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue I1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3kOcucTemMax. KpyroBopor BEmecTB U NOTOK Y3HEPTUHU
B OKOCUCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJIOTMYECKHE MTUPAMUbI Yhcell, 0MOMacChl U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
Hamnparennbie 3aKkOHOMEpHBIE CMEHBI CO00IIeCTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCHM W WX TMPUYUHBIL. AHTpPONOT€HHbIC BO3JACHUCTBHUS HaA
cykueccun. Kimmmakcaoe cooOiectBo. bruopasnooOpasue U mojiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpuponHbie 3KOCUCTEMBL. DKocucmembl 03Ep U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmblHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznnuuns
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 (POPMUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadno2o 3ggexkma u 6udo8-30uhpukamopos (Kirouegvlx
8U008) 8 pyHuKyuoHuposanuu sxocucmem. IIepeHOC YHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUH.

Mexanusmul 8030elicmeusi  3A2pA3HEeHUll  PA3HbIX Munos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl ~ IKOJI02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOT€HHBIX DKOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuWoIlleHO3a»,  «IKocucTeMa

IIMPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jiecay, «PyHKIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBOpoT BEHIECTB B SKOCUCTEME,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUECKAs MUPAMHIA YHUCET»,
«JKoNoruyeckas nupamMuyia OMOMacChly, «IKOJOTHUYECKasi MUpamMuia SHEPTUn»,
«O06pazoBanue O6onoTay, «llepBuuHas cykueccus», «BoccTaHoBIeHuUE Jeca mocie
noxkapa», «JKOocucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEMIECTB MU MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypOooskocuctem».

Oo6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepei, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
SKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanme ypo03KOCUCTEMBDY.

JlabopaTtopHas pabora «l3ydyenune paszHoOOpasus MEIKUX TIOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHsi «DKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
EBHHK, HA CYXOJIObHBIA WU TOWMEHHBIN JIYT, 03€PO, OOJIOTO)».

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

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

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



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ cocran. XKupoe
BELIECTBO OMOC(epsl U ero (PyHKIMH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
ri100abHOM 3KocHucTeMbl. J{nHaMuueckoe paBHoBecue B Orochepe. KpyroBopotsl
BEUIECTB U OMOre0OXMMHUYECKUE LUKJIBI (yriieposia, a30Ta). PUTMUYHOCTD SIBICHMI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHbIE Jieca, CMEIIaHHbIE U IIMPOKOJIIMCTBEHHbBIE JIECa, CTENHU, CABAHHBI,
MyCTBIHK, TPOITMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacTUTETbHBIN U dKUBOTHBIN
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHANA U
ounochepHbIX QYHKITHIA.

JdemoHcTpanumn

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

Tabnuuel u cxembl: «I'eocdepsl 3emin», «KpyroBopoT a3ora B mpupojie»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kucimopoga B Hpupoe»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emum», «Tynapay», «Taiira», «CMmemanasii ecy, «IIMpoOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinay, « Tponrueckuii necy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TMpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpssHeHue BO3AyImIHON cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBI.
Kpacubie xkuuru. Oco0o oxpansiembie mnpupoanbie Ttepputopuu (OOIIT).
Boranndeckue cazibl U 300J10TUYECKUE TAPKH.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEJIOBEUYECTBA U MPUPOJBIL.
PanmoHanpHOE ~ TPUPOJONOIB30BAHHME U COXpaHEHHE  OMOJIOTUYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanouvie ungopmayuonusvie cucmemsl, obecneuusawowue 00Cmyn K
ungopmayuu no cocmoanulo OmMOenbHuLIX U008 u sKkocucmem. (OcHOBbI



aKopeaburumayuu dKkocucmem u cnoco6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemHvIx IKOCUCTNEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsi3HeHue nouBbl», «llapHukoBbIl  3dekT», «Ocobdo
OXpaHsieMble NPUPOJIHbIE TEPPUTOPUNY, «MOAENIN YIPaBIIEMOT0 MUPAy.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHH U KUBOTHBIX KpacHoi
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 CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOMTPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  NpaBOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHMS IPOTPAMMBI 110 OMOJIOTHUU JOCTHTAOTCS
B EIWHCTBE YYEOHOM M BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIIMTAHUS H
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY U IPABOINOPAJKY, YEIOBEKY TPyAa U CTapIIEMy MOKOJIEHHUIO,
B3aUMHOI'O0 YBa)KE€HHs, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYPHOMY HAaCIEIUI0 U
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEHW IIO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITAa ACSATEILHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HaIlpaBlICHUM
BOCIIUTATENbHOU JIEATEIbHOCTH, B TOM YHCJIE 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 TBOPYECKOW JESITEIbHOCTH 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 HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOXKJACHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a/ad, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHHS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH IIE€pe.
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHEe OWOJOTMH, TOHMMAHUS 3HAYEHUA OWOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amuTte OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

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

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JCUCTBHS KUBOW NPUPOJBI U €€ HEHHOCTH;



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

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHUMAHUE U peaiu3alus 3J0pOBOr0 M 0Oe30MacHOro o0pa3za KU3HU
(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 IIEHHOCTW TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0€30IacCHOr0 MOBEACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm mpodeccuoHaNbHONU AESTENHHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud € Pean30BBIBATH
cOOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00ATBHOTO XapakTepa JKOJOTHYECKUX MpoOJeM M MyTed uxX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHHS TIPU PEIMICHWH TMpoOJieM, CBSI3aHHBIX C PalUOHATHHBIM
OPUPOJONOJIb30BAHUEM  (COONIOJIEHHE  TpaBUJl  MOBEACHUA B  MOPHUPOJE,
HalpaBJICHHBIX Ha COXPAHEHUE PABHOBECUSI B JKOCHUCTEMAax, OXpaHy BHUJIOB,
aKocHuCcTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHUE MIPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYue Pa3BUTOrO SKOJOTHYECKOT'0 MBIIIJIECHUS, YKOJIOTUUECKON KYJIbTYpHI,
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 OOIIECCTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJIBTYpPhl Kak CpeACTBa
B3aUMOJICHUCTBUS MEXY JIFOJIbMU U TTO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTHUM KaK HayKh, OCO3HaHus €€ poJikd B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHUus 00 OKpYKalolleM MHUpE KaK O €AWHCTBE IPHUPOJIbI, YEJIOBEKa U
oO1iecTBa, B TO3HAHWUW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHuH MpodiieM
COXpaHEHHMs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW ITUBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMUIMHBI, CO3/IaHHE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pellaTh  pecypcHble  MpOOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB
KU3HU;

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

MOHUMAHHUE CYIIHOCTH METOJ0B MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIOJb30BaTh IMOJTy4YaeMble 3HAHHS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHECHHH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKIIOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB o
UMEIOIINXCS JaHHBIX C LEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAaY4YHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCJIEI0BATEIBCKYIO NESITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

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



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUSA y4yeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMblEe [JI1  (OPMHUPOBAHUS MHPOBO33PEHUA OOyYaroUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYUHbIE TMOHSTHS, OTpa)Karollue
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa U cHeuupuKy METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPIus, SBJIEHUE, MPOIIECC,
CUCTEMa, HAay4YHBIM (akT, NPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HaONIOJeHUWe,  HU3MEpPeHHe,  OKCIEPUMEHT U JApYyrue);
yHUBEpCAJIbHbIE y4yeOHble JeHCTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaome dbopmHpoBaHue (G yHKIIMOHAIBHON
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YarolmMXcs; CIHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

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

B pesynbrate wu3ydeHus OuWOJIOTMM Ha YPOBHE CpeaHEro oOIIero
oOpazoBanus y oOydaromierocss OyayT cGOpMHpPOBaHBI TO3HABATEIIHHBIC
yYHUBEpCaJbHbIE YUCOHBIC ICUCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUECOHBIC
NENUCTBHS, PETYISTUBHBIE YHHUBEpCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JeSTEIbHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeHUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

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

WCMOJIb30BAaTh IIPU OCBOCHUM 3HAHUW MNPUEMBI JIOTHYECKOTO MBINJICHUS
(aHa)IM3a, CHHTE3a, CpaBHEHHUS, KJlacCH(pUKAIMU, 0000IIEeHMS ), PaCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABIMBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpENICNIATh eI JCITEIbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTATHI AEATEILHOCTH C MOCTABICHHBIMHU LETAMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKABOW MIPUPOJIBIL,

CTPOUTh JIOTMYECKHE pacCyXACHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
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€  MPOTUBOPEUYM  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHbBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepuaIbHbIX U HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1eJISIM, OIEHUBATh PUCKHU MOCTEICTBUMN NESITEIHHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HABBIKAMH Y4€OHO-UCCIIEIOBATEILCKON U TIPOCKTHOMN JEATEIbHOCTH,
HaBBIKAMHU  paspenieHus npodsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIMUHbIE BUJLI JEATCIBHOCTH 110 TMOJYYCHHUIO HOBOTO
3HaHUS, €r0 HHTEpIpEeTalnd, MpeoOpa3oBaHUIO W TMPUMEHEHUIO B Y4E€OHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUN YYE€OHBIX U COIIMAIBHBIX MPOEKTOB;

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

CcTaBuUTh Hu (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMU
NESTEBbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOAUTb apryMEHTHI ISl JTOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

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

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TMEpPeHOca CPEJCTB U CIIOCOOOB
JEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTu
KU3ZHEACSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTb OPUTHHAJIBHBIE MOJIXOAbl U PEUICHUS,
CTaBUTH MPOOIEMBI U 3a]1a4u, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
ocooOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VIHTEepHETE), aHaIU3UPOBATH



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

dbopMynHUpoBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoit nHGoOpMalUU, HEOOXOIUMON ISl BHITIOJIHEHUST y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3IUUHBIX
MTOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Ouosiorndyeckor mHGOpPMALME: TPUMEHATh XUMHUYECKHEe, (HU3NYECKHE W
MaTeMaTHYeCKHUe 3HAKH M CUMBOJIBI, (opMmyiibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh U NIPeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOOpMAINH,
UH(GOPMAIIMOHHON 6€301aCHOCTH JTUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHHU TIO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS TMpeasiaracMoi
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIHUNA APYTHX yYaCTHHUKOB
JaJiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaldbHBIE CpeACcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOACH, MPOSBISATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTH CBOU BO3PAKCHUS;

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

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYATHHOU
paboTHI MpHU pelIeHUH OMOIOrMYeCKO MpooIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS TP PEUICHUN yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX JEUCTBUNA C Y4ETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJeHa KOJIJIEKTUBRA;



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJAUHUPOBATH JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

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

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B PA3IUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KM3HCHHBIX U YUeOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAaHOBKHM B CBOMX JIEMCTBUSX M MOCTYIKAaxX MO OTHOIIEHHUIO K HUBOW MpPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/la4d B 00pa30oBaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATOUTECHUH;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HBIX 00JIaCTAX 3HAHWW, TOCTOSHHO TMOBBINIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JACHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yIbTaTOB U
OCHOBAHUM, UCIHOJIb30BATh MPUEMBI peIEKCUM ISl OLIEHKU CHUTYalllH, BbIOOpa
BEPHOTO PEIICHUS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIKECHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTHl JAPYIHX MNpPHU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3ULIUU JPYrOro YeJoBeKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPUEHTUPOBAaHBI Ha OOECIeUeHUE
npodpunbHOro  oO0yueHus  oOydaoommxcs  Ouonmorud. OHHM — BKIIIOYAIOT:
crienuuyeckue s OMOJOTHUN HAYYHBIC 3HAHUS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMN U TIPE0OPa30BAHUIO 3HAHHM, BUBI JACATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX NMMPUMEHEHUIO B PA3JIMUHBIX 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(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPUPOABI W pEHIeHUH TPoOJIeM  paluOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHoJIOrHny;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIFOYACT:
OCHOBOIOJIaralmne ONOJIOTMYECKUEe TEPMUHBI U TMOHATUS (KU3Hb, KJIETKAa,
OpraHu3M, MeTa0o0JIM3M, TOMEOCTa3, CaMOpPEryJAlus, CaMOBOCIPOHM3BEICHUE,
HACJIEJCTBEHHOCTh, U3MEHYMBOCTb, POCT U pa3BUTHE), OHOJOTMYECKUE TEOPUH
(xnetounas teopust T. llIsanna, M. Illnelinena, P. BupxoBa, xpoMocoMHas Teopus
HacneacTtBeHHoctn T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3uss W  TMPOWCXOXKICHHUS  KYJIbTYpHBIX  pPAcTEHHI),  3aKOHBI
(emnHOOOpa3us MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHgensi, TrOMOJOTMYECKHX PSIOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. . Basunoga), IIPUHLIHATIBI
(KOMIUJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHKE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, J)KUBOTHBIX 1 YEJIOBEKA, CTPOCHUS OPIaHOB U CHUCTEM
OpraHOB pAacTEHUM, >KUBOTHBIX, YEJIOBEKa, IMPOLIECCOB KU3ZHEIEATEIbHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTeHHH, )KMBOTHBIX U UEIOBEKa, OMOIOTHYECKUX
npoueccoB: oOMeHa BellecTB (MeTadoIn3M), MpeBpalIeHUs] YHEPTrUuu, OpOKEeHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUSA, (OTOCUHTE3a U XEMOCHUHTE3A,
MHUTO3a, MeH03a, raMeToreHe3a, sMOpHUoreHes3a, NoCTAIMOPHUOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJBHOTO  pa3BUTUSA  oOpraHu3mMa  (OHTOreHesa),
B3aMMOJICHCTBUSI T€HOB, T€TEPO3UCA, UICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W HX QYHKIUSIMH, MEXKIY
OpraHaMl W CHCTEMaMH OpPTaHOB y pPACTCHMIA, XKMBOTHBIX M YEIOBEKAa U WX
(GYHKIHSIMHA, MEXIYy CHUCTEMaMH OpPraHOB W WX (DYHKIHSIMH, MEXKIY dTalaMu
oOMeHa BEelIeCTB, ATaraMy KJIETOYHOTO MK U KU3HEHHBIX IIUKIOB OPraHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
dbakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABISTh OTIIMUUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJNIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMAaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBISBISATH MPUUYUHHO-CIICICTBEHHbIE
CBSI3M MEXY UCCIIEIYEMBbIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH TOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIa0OpaTOpHBIE U TMpPaKTUYeCKue padoThl, COOJIIOIATh
npaBWiIa Mpu padoTe ¢ y4eOHBIM U Ja00paTOPHBIM 00OPYIOBAHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH UX IKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GOpMyIUpys Lelb HCCIEAOBAaHUS, aHAIM3UPOBATH IOJYyUYEHHBIE
PE3yNbTATHI U CNIaTh BHIBOJBL;

YMEHHE y4acTBOBaTh B y4e€OHO-HCCJEI0BATEILCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOJIMYHO  MPEACTABIATh  IOJYYEHHbIE  pe3yabTaThl HAa  YYCHHUYECKUX

KOH(EPEHITUSX;
YMEHUE OIEHHUBATh JTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEJ0OBaHUN B
obmactu  OWOJNOTMM M MEOUUUHBI  (KIIOHUPOBAaHHWE,  HCKYCCTBEHHOE

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



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3SICTBA, MUIIEBONM MPOMBIIUICHHOCTH, YIUIYOIsTh MO3HABATEIbHbIN
UHTEpEeC, HAIIPABJICHHbI HA OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH Mpodeccuu u
OpOJOJKEHUE OUOJIOTMYECKOT0 O00pa3oBaHWs B  OpPraHU3ALMIX CPEIHEro
podeCcCUOHATBFHOIO U BBICIIETO 00pa30BaHUS.

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

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBl MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTUUYECKUX
npoOJieM 4YelloBEYeCTBa, a TakKe B PEIIEHHWH BONPOCOB pPalMOHAIBHOIO
IPUPOJIOTIONIH30BaHKS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00I11IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OMOJIOTMYECKHX 3HAHUHW, KOTOpas BKIIOYACT
OTpeJIeNICHHs] W TOHUMAHUE CYIIHOCTH OCHOBOIOJATaloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUU (BUI, 3KocucTeMa, Ouocdepa), OMOJOTUYECKUE TEOPUH
(aBomrorinonHas teopusi Y. J[apBuHa, CUHTETUYECKAs] TEOPHS IBOIIOLNH), YUCHUS
(A. H. CeBeprioBa — 0 myTsX W HampaiieHUaX 3BoJitounu, B.M. BepHaackoro — o
o6uocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpPruu), rumore3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHUE  BIIaJIETh  OCHOBHBIMM  METOJIaMH  HAy4YHOrO  IO3HAHWS,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIECOBAHUSIX JKUBBIX 00BEKTOB M 3KOCUCTEM
(omucanue, M3MepeHue, HabIo/IeHne, IKCIEPUMEHT), CIIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATh CYIIECTBCHHBIC TPU3HAKU: BUIOB, OHOTEOIEHO30B,
AKOCUCTEM U Omochepsl, CTAOMIM3UPYIONMIETO, ABMKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O oTOOopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JBIKYIIMX CHJI ABOJIFOIIMN HAa TEHO(DOH I MOMYIISIINH,
IPHUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOWTaHWs, YepeIOBaHMs HAIPABICHUM
ABOJIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMU 3BOJIIOIUH,
JOBIDKYIIUMU CUJIAMH aHTPOIIOTEHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

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



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€  OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOT€HHBIX U3MEHEHUN B AKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3M OPTaHU3MOB U CpPeAbl OOUTaHUS, CIMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHEHHUS MHOTooOpa3us BHIOB W
AKOCHUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS IMPUPOILI U YEIIOBEUECTBA;

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

YMCHHE BBITIOJNHIATH J1A0OpATOPHBIE W TPAKTHYECKHUE pPadOTHI, COOJIOMATH
npaBuia mpu padbore ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS IEdb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U JCNIaTh BHIBOIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJMIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl Ha  YYCHHYECKHUX
KOH(EepeHITUX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MIPOUCXOKIECHUH KU3HU, YEIOBEKa
U 4YEJOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBUSIX U CIOCO0aX MPEeqOTBPAICHUS
rIo0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENBHOCTH B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIIIEHHOCTH, YTAyOJsATh TMO3HABAaTEIbHBIM HWHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccun U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OpPraHU3AIUSAX CPEIHETO MPOGEeCCHOHAIBHOTO U
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
W3MEHUYMBOCTH 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 IBOJTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Mukpo3BoIOIHs 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 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJabHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

BI/IOJ’IOFI/IS[ KaK KOMIIJICKCHas HayKa 1 KakK
4acTh COBPEMEHHOTO OOITECTBA

JKuBrle cucTeMbl U UX CBOMCTBA

ypOBHeBaSI OopraHu3alnua )XKUBbIX CUCTEM

HcTtopus OTKPBITHS U U3Y4EHUS KIETKU.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOUYHOM
ounonoruun. [IpakTuueckas padota
«3ydeHne MeToI0B KJIIETOYHOH OMOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnranbHOe NEHTPUGYTUpOBaHUE,
[T1IP)»

0.5

XUMHUYECKUH COCTaB KIIETKH

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH — OCIIKH.

JIaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB C OMOIIBIO KAUeCTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, K1accupuKanys u GyHKIHH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
YTJIEBO/IbI

11 Oprannydeckue BenecTBa KIeTKH —

JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopaTtopHnast pabota «lccnenoanue 05
HYKJICMHOBBIX KHCJIOT, BBIICTICHHBIX U3
KJIIETOK Pa3JINYHBIX OPTaHU3MOBY

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

14 Cexsenuponanue JJHK. Metoabl
TCHOMHKH, TPAHCKPHUIITOMHKH, IIPOTCOMUKHU

15 MeTompl CTPYKTYpHOU OHOJIOTHN

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune s3yKapuoTHYECKON KIIETKH.

17 [IpakTuueckas padota «M3yueHne CBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [Ipaktuueckas pabora «3ydyenue 05
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKax»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 05
pabota «/ccrnenoBanue mia3mMosnsa u '
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpanHbIe OpraHou/ipl KIETKH

22 Crpoenue u GyHKIUH s7pa




23

CpaBHuTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHne cTpoeHUsI KIIETOK Pa3InYHbIX
OpraHU3MOB»

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJaboparopHas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

25

@epMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3ydyenue hepMeHTAaTUBHOTO
paclienieHus IepoKCuaa BOI0OpoJia B
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THII 0OMEHA BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHeE MPo1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AHa’poOHBIE OpraHn3Mbl. Buasl OposkeHus.
JlaGopatopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOXKEHUS U IBIXAHUS

31

AdpoOHBIE OpTaHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DHeprust MEMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opraau3anys TeHOMa y IPOKapUoOT U
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBI IKCTIPECCHU
TeHOB y DYKapHOT
Bupycsl — BHEKIIeTOUHBIE (POPMBI JKU3HU U
39 obnuraTHbIe apa3uThl. [IpakTuyeckas 0.5
pabota «Co3nanue Mo BUpycay
40 BupycHble 3a0601eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHosornu B OMOJIOTUN U MEIULIMHE
42 ’Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIETKH — MHUTO3
Tumns! kietok. KaproknHes 1 IUTOKUHES.
46 JlaGopatopHas pabota «HaGmoneHue 05
MUTO3a B KJIE€TKaX KOHYMKA KOPEeLIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsus ;KM3HEHHOTO IUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Txanu pacrenuii. JlaboparopHas padoTa

49 . - 0.5
«M3ydenue TkaHel pacTeHUi»
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 0.5
YKHUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

o1 pabota «3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

54 [Iuranne opraHn3MoB

55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cCCTEMA YEIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcnopT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cuctema 4enoBeka

63 Pa3npaxxiuMocTh U peryisnus y
OpraHu3MOB

64 I'ymopasibHast peryssius u SHI0KpUHHAS

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHast pabota
«M3yueHue cTpoeHus MOJIOBBIX KIETOK HA
TOTOBBIX MHKpOIIpEIapaTax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTC€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlabopaTtopHas pabota «BrisiBIeHne
MIPHU3HAKOB CXOJCTBA 3apO/IbIIIECH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHue 1 pa3BUTHE pAaCTCHUM.
JlaboparopHnas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/ISI CTAHOBJICHHA U PA3BUTHUA
TCHCTUKU KaK HAYKN

74

OcCHOBHBIE TIOHATHS U CUMBOJIbI T€HETHKH.
JlaGopaTtopHnas pabota «JIlpo3odruiia kak
00BEKT TeHETUYECKUX UCCIICIOBAHUID)

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MoOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yuenue pe3yabTaToB MOHOIHOPUIHOTO
CKpeLIMBaHus y Apo30(uist"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKPCIINBAHUS
77 Ananusupyroiee ckpeniuBanue. HemomaHoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIIBaHue.
78 [Ipaktuueckas padota «13yuenue 1 05
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y ApO30(HIIBI
79 [{uToTorMYecKre OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CueruieHHOE HaclleJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 1
82 I'eneTuka mosa 1
83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKa
85 MN3MeHYnBOCTh NMpU3HAKOB. Bribl 1
H3MEHYHBOCTH
86 MoaudukanroHHas K3MEHUYNBOCTh 1
BapuanunoHHbBIN s ¥ BapHaIlMOHHAS
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapualimoHHOTO psaa U
BAPUALIMOHHON KPUBON»
88 ['eHoTHUIIMYECKAS U3MEHUYMBOCTb. 1
KoMOuHaTuBHast H3MEHYHUBOCTE
89 MyranroHHas U3BMEHUYUBOCTbD. 1 0.5




[Ipaktuyeckas padora «MyTtanuu y
po30¢HIiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpolecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enetnka yenoBeka. [IpakTnyeckas pabora
«CocTaBiieHHE U aHATTU3 POJIOCTIOBHOI»

0.5

92

Metoapl MEAUIIMHCKO IT'eHETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICUCHHUHU I'CHCTHUUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas paborta «3ydeHne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKHUBOTHBIX)»

0.5

95

MeTompl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnas pabota «/3ydeHue MeTo10B
CEJICKIIUU PaCTCHUIY

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHUI 1
)KUBOTHBIX. [IpakTHueckas padboTa
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHue, U3y4eHHE U UCTIOJIb30BAHUE
TE€HETUYECKUX PECYPCOB

98

buoTtexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHbBIC HANPaBJICHUS] CHHTCTHYECKOM
OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAs HH)KEHEPHUs

101 Meunuackine OMOTEXHOIOTHI
Pesepsubiit ypok. IloBTOpeHue,
102 y 1
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO YACOB I10
1 102 135

[TPOTPAMME




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
U 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. Baitn6epra. Jlaboparopnas 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, Gru3noJIoTuIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
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 BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTb
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 3emin 1 METOAbI €€ N3Y4YCHUS.
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. Ilpaktuueckas 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 OPraHUIeCcKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATHYECKUE 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 YEeJIOBEKa, 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 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlaboparopHas padora

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
paboTta «BrisiBneHne nprucnocobieHuit '
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 Xuznennsle 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 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIC TIOKA3aTEIIN TOMYJISIIAN:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIIAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
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 35KOCUCTEMBI. DKOCHCTEMBI
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 OHOChepbl. 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 «Makpo3BOIIOIUS 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 O6006mmenue mo Teme «OpraHu3Mbl U cpeia 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






