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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKE€HU (penepanbHOi paboyelt mporpaMMbl BOCTIUTAHHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbI€ MPEIMEThI, U3yyaeMble Ha YIUIYOJIEHHOM YpOBHE, SBISIIOTCA CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeTHUM NpodecCHOHATBHBIM U BBICIIMM OoOpa3zoBaHueM. B To xe Bpems
KOKIbI M3 O3TUX Y4eOHBIX NPEIMETOB JOJKEH ObITh OPHEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4aromMuXcss U CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3aHHOTO C OUOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXOJIOTHEHN, CIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
e M 3ajadax Mu3ydeHus ydyeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3feiaM W TeMaM, paclpeesieHne 0 Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3YUYEHUs y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcsi. B mnporpamme 1o Ouosioruu
pealn30BaH MPUHIMUI MPEEMCTBEHHOCTH C W3YYCHHEM OHOJOTMM Ha YpOBHE
OCHOBHOTO  00miero oOpa3oBaHwus, Oyaromaps 4YeMy MPOCMaTpUBAETCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 310pOBOM 00pa3e JKHW3HM, Ha
BOCMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
IIporpaMme Mo OHOJOrMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpeIMETHBIM M TMPEAMETHBIM pe3yJbTaTaM OOy4YeHUs H B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4ye€OHO-TIO3HABATEIBLHOM  JIESITEIHLHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCp)XKaHUs OHOJIOTHMYECKOr0 0Opa3oBaHUsA Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebOnsbiil npeamer «buosorus» Ha ypoBHE CpPEeAHEro oOIIero oOpa3oBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha



pacmvpeHre M yriayOjleHue 3HaHWWd O0y4aroluxcs O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOIOLIMOHHOTO YYEHUS U HKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpraHM3aluixX  CpPeIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro coAep>KaHusl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJOTMYECKUE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOAbl K H3yYEeHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
W3YYarOTCSI OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTHH, IMOPUOIOTHH U
OMONIOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UH, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI SKOJIOTUH U yUYeHHE 0 Onocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, WJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT00Opa3uM W OCOOCHHOCTAX KIIETKH, OpraHu3Ma, TOIYJISIINH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAOIINXCS HAYYHBIX JOCTHXKCHHSX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA U TOJAJEpKaHHUS HHTEpeca OOydaromuxcsi K OHOJIOTMH Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COACP>KaHUM MPOTrpaMMbl
1o OUOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUSI U PA3BUTHS
TOM WM HMHOW oOjacTh OWOJOTHUM, BKIAJOM OTEUECTBEHHBIX M 3apyOEeKHBIX
Y4E€HBIX B PELICHUE BaXKHEHIITUX OMOJIOTMYECKUX U IKOJIOTHUYECKUX TPOOIIEM.



Lenb uzydenus: yueOnoro npeamera «buonorus» Ha yriryOnéHHOM ypOBHE —
OBNAJICHHE  OOyYalOMMHCA  3HAHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allud J>KUBBIX CHCTEM pa3HOTO paHra M NpUOOpETeHHE YMEHH
UCII0JIb30BaTh 3TH 3HaHUSA B (OPMHUPOBAHUU MHTEpECa K OMNpeAesEHHON 00JacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOODPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTkeHne 1enu  u3ydeHusi ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIeUNBACTCS PEIICHNUEM CIIECTYIOMINX 3a7a4:

OCBOEHHE O0OYYarOIMMUCS CHCTEMbI OMOJIOTHYECKHX 3HAHWI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHIEMIIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUjiaxX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHPA; O
CTPOCHHH, MHOT000pa3uu W OCOOCHHOCTSIX OHMOJOTHYECKHX CHUCTeM (KIEeTKa,
OpraHu3M, MomyJsilus, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOmMXCS C METOJaMU TIO3HAHHS JKUBOW IPHPOJIBI:
MCCIICJIOBATEIbCKUMU ~ METOJIaMH  OWOJIOTHYECKUX HayK (MOJICKYJISApHOW U
KJIETOYHON OHOJOTHMH, HSMOPHUOJIOTUU U OHOJOTUM PA3BUTHS, TEHETUKH W
CEeJICKIIUU, OWOTEXHOJOTUHM M CHUHTETUYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UccleloBaHU B JabopaTopud W B mpupoje (HaOmoJaeHue, HN3MEpEeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATHh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COLMAJIbHO-)KOHOMHUYECKHMMU M  IKOJIOTHYECKUMHU
npobiieMaMy 4YeJOBEYECTBA; OLEHUBATh IOCIEICTBHUS CBOEH NEATENbHOCTH II0
OTHOILIEHUIO K OKpY)Kalolled NPUPOAHON cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npoduakTuKki MHGEKIIMOHHBIX 3a00JIEBaHMIA, TIPaBUIA MTOBEJCHUS B MPUPOJIC U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsiX TMPUPOAHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BUTHE Y OOYUYaAIOUINXCS WHTEIIEKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IIpOIECCe 3HAKOMCTBA C BBLAAIOMIMMUCSA OTKPBITUAMH U COBPEMEHHBIMU
UCCIICIOBAaHUSAMH B OHWOJIOTHH, PEIIaeMbIMH €0 MpOoOJIeMaMH, METOAOJIOTHEH
OMOIOrMYECKOTO UCCIICJIOBAHMUA, POBEACHUS AKCIEPUMEHTAIbHBIX
WCCIICIOBAHUM, PEIICHUs] OMOJIOTHUECKUX 3a/1a4, MOJECIMPOBAaHUS OHOIOTHUECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTAHHE Y OOYYarOIIMXCs LIEHHOCTHOTO OTHOIIEHMS K KUBON IPHUPOJE B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U ABJIEHUSIM; (OPMUPOBAHUE IKOJIOTHUYECKOM,
Ir€HEeTUYECKOW TIpaMOTHOCTH, OOIIE KyJbTyphl TOBEAECHHS B MPHUPOAE;
WHTErpaluy eCTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4arolMMUCAS ~ KOMIETEHTHOCTH B palMOHAIBHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, IKOCUCTEM, OHOChEphI), COXpaHEHUU COOCTBEHHOI'O 3710POBbSI U 3/10POBbS
OKpYXXalolmux Jrojel  (coOmroneHuss Mep TNpoPuiIakTUKu  3a00JieBaHUMH,
oOecrieyeHue 0€30MaCHOCTU KU3BHENEATEIbHOCTH B YPE3BBIYANMHBIX CUTYyaLHX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3JaHue  YCJIOBUM  JJiE  OCO3HAaHHOTO  BBIOOpa  OOyYarOIUMHCS
VHIUBUIYaTbHOU oOpaszoBaTeIbpHON TPACKTOPUH, CIoCcoOCTBYIOIIEH
nocieayomeMy npodecCuOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMH PETHOHA.

OO61iee 4MCIO YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTMH Ha YriIyOJEeHHOM
YpOBHE cpeliHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEIU(PUKH €ro COJEpKaHUs W HaNpaBJIEHHOCTH Ha
NpOJOJIKEHHE OMOJOTrMYEeCKOro 00pa3oBaHUs B  OpraHU3alUSgX CPEIHETrO
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH Ha YriayOJEHHOM YPOBHE
ABIIAETCS TIPOBEJEHUE Ta0OpaTOPHBIX U MpakTHUueckux pador. Taxxke ydactue
00y4Jaromuxcs B BBINOJHEHUU IMPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTHKa KOTOPBIX  OMNpEAENseTCS YYUTEIEM Ha OCHOBE HMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue mporpammsbl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUsSI — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3zBUTHUs
Ouonoruu.  buonornueckue  HaykM W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJAHBIE W TOMCKOBBIE HAYYHBIC HCCIEHOBAHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosiorueid. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESATEIbHOCTH YeJIOBEKAa: MEIMUIMHE, CEJIbCKOM XO3SHUCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKupble cucTemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreonenoTnyeckmii), OwmochepHsiii. Ilpomecchl, TpoHCXOAANIEe B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. MeTonsl Omonmornueckod Hayku. HaGmromenwe,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsAaTre 0 3aBUCUMOM U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonormueckux JaHHbIX. OIlEHKa JTOCTOBEPHOCTHU MOJTYyYECHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHHs pPe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE TpPU3HAKH KU3HUY», «buonorunueckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKH», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  O0OpyJOBaHME  JJISI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHuME pAa3aUYHBIX METOAOB IIpH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHA eAUHUIAa XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOW KJIECTOUYHOU
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHue @uKcupo8anHulx
K1emok. DNeKTpoHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOA0OB MUKPOCKOTIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIETOK.

IIpakTnueckas padora «/3yyeHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHn3anus KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJib. POip KATHOHOB ¥ aHWOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamus  Oenkos.
buonornyeckue pynkunn 0enkoB. /Ipuonsi.



VYrneBoasl. MoHOCaxapubl, 1UCAXapHibl, OJIMTOCAXAPHUIBI U MOJTHCAXAPUIBIL.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodpunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus munuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun kommiuementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pyukiuu JHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIEHHBIE IEPEHOCYUKH, UX (DYHKITUU B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiekyn. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

Junarpammel:  «PacripeneneHre XHMUYECKUX JJIEMEHTOB B HEKHUBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIE.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJTIBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKyIbl», «CTpOeHHE MOJEKYI
yriaeBoaoB», «CTpoeHue MOJIeKysl JUnuaoB», «HyKIEnHOBBIE KUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «O0HapykeHHEe OCIIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunbel KJIETOK: DJyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrpoeHnune npokapruoTUuecKoi kieTku. Kierounas creHka OakTepuil U apXew.
OcoOEHHOCTH CTpPOEHUS TeTepoTpoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CTpykTypa —IJIa3MaTUYECKOU
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEeBOT0 Hacoca. DHAOLMTO3: MUHOLUUTO3, paronuto3. Jk3ouuto3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbKu, JTU30COMBI, UX CTpoeHuEe U GyHKIHUU. B3anumocBs3b
OJIHOMEMOpPAaHHBIX OpraHoua0B KieTKkd. CTpoeHHe TPaHyJISIPHOTO PETHKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kinetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckui,
JI. Mapeynuc). Ctpoerre u (GYHKIMH MHUTOXOHIpUW W Iactul. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonasl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsi. IIpomesicymounvie Quramernmat.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpy6ouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nutoriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxkpompybouxamu. Momopmsie 6enxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. Anepueii 0enkoBbIE MaTpuKce. [IpocTpaHCTBEHHOE pACIOIOKEHUE
XpOMOCOM B HUHTEp(azHOM siape. Idyxpomamun u 2cemepoxpomamur. beakn
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 00010YKU 6 mumo3se. HoepHviil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



IToprpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmunpl U cxembl: «CTpoeHUE HYKApUOTHYECKOU KIeTKn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTelbHOM — KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Spoy, «CTpoeHre MPOKAPUOTUUECKON KICTKH.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAbHBIX KIIETOK.

Jlaboparopnass pabGora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas paGora «lVccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PACTUTEILHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABMXKEHUS  LUTOIIA3MbI B
PACTUTETBHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(QHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrneueHue kieTku: npespamieHue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapakTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEIKU-UMHTHMOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpoliiecce
doTocuaTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munor
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIKUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30yAUTEIH O0JIC3HEH.

AspoOHbIe OpPraHu3MBlI. Ortansl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHne, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknuueckue peakuun. OKUCIUTENBHOE
dbochopunmmpoBanue. nepeus membpannoco epaouenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cumnmaszvl. llpeumyiiectBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Ioptpersr: k. IIpuctou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

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

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHor uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuulbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucior. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHoOT. Perynsiusi akTUBHOCTH T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsipHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HexeTounbie (GOpMBI )KH3HU B 00IUraTHBIC Tapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHblU YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
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 OanHblx. Hanomexuonoeuu 6 ouonocuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.



JdemMoHcTpauuu

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

Tabmuipl u cxembl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarny.

IIpakTnuyeckas padora «Co3aHue MOJIEIIA BUPYCA.

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTHUECKUI) MepUObl UHTEP(A3bI.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMJHBIA U
rariouAHbId  Ha0Opbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Henenue xnetkn — wMuTo3. CraguM MHTO3a W TPOUCXOASIIME B HUX

nporecchl. Tunbsl Muto3a. KapruokuHes W 1uTokuHe3. buosornueckoe 3HaueHHE
MHUTO3A.

Perynsamuss MUTOTHYECKOTO LMKIA KIETKU. [Iporpammupyemas KieTodHas
ru0eb — arorTos.

Knerounoe smpo, Xpomocombl, (GyHKIMOHAJIbHAS TEHOMHUKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
K1emKay» — Ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCcTpanuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTtopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas pa6ora «HaOmroneHne MuTO3a B KJIETKaX KOHIMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KUBHEACATENbHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCTH, Apyrue npoTucthl. KolloHWanbHbIE OPraHU3MBbI.



B3aumocCBa3p 4acTed MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHsl WU
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuid. Tunbel pacTUTENBHBIX TKaHel: o0Opa3oBaTelibHasd,
MMOKPOBHAsI, MPOBOJsIIASA, OCHOBHAasg, MexaHuueckas. OCOOEHHOCTH CTPOCHWS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YEJOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEIbHAsA, MbllIeyHasi, HepBHasg. OCOOEHHOCTH CTpPOCHUS, (GYHKIHN U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOT'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U UX paboTa.

IIutanue oprammsmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue kxuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPUKJIIETOYHOE NuuIeBapeHre. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTenbHas IMOBEPXHOCTD.
XKabepnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIeKkonuTaromux. Perymsmus npixanus. J{prxatenbHpie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIC COCYABl M KpOoBb. Kpyru KpoBooOpamieHus. DBOJIOIMOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuiubTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHUE KAK MEXAaHU3MbI PaOOThl OPraHOB BBIJICIICHHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Bblaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QyHKIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3mMoB. 3alldTa y OJHOKJIETOYHBIX OpPraHu3MoB. CrHOpsI
OakTepuii W TUCTHl MPOCTEHIIUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. IMmyHHas cuctema yenoBeka. KieTtounslili u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKuit
UMMYyHUTET. Teopusi KiIoHalbHO-cesnieKTUBHOro ummynutera (I1. Dpaux, d. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpraHu3MoB. Takcucbel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIENbl. JBOJIIOLHNOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CHUCTEMBI M MX TOPMOHBI. JlecTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [unortanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopocin», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PACTEHHI,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBDY,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUJIPBDY,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAEeBOro uepssi», «HepBHas
cuctreMa peio», «HepBHas cuctema gjsarymku», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



OGopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOIpPENapaThl OJHOKICTOUYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHHW pa3HBIX OTHEJIOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJIECTHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPALMH OIIBITOB 10 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie KneTkW, Wiau rametsl. Meiio3. Craauu
Meno3a. [loBegenne xpomocom B mMeno3e. KpoccuHrosep. buonornyecknii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeE3Hl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00HA U3 2NABHBIX NPODOIeM IMOPUOTOSUU.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOEGHHOCTH JPOOJICHUS MIICKOMHUTAIONNX. 3apOJBIINIEBhIE JIMCTKU
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBBIX JIUCTKOB. B3animHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUI T'eHOB. BrusHue Ha SMOpPHUOHANIBHOE pPa3BUTHE PATHUUYHBIX
(aKTOpOB OKpYKaloIIEeH Cpe/ibl.

Poct u pasButue xuBoTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojlorndyeckoe 3HauY€HHE MPSIMOrO U HEHPSIMOTO



pa3BUTHS, UX PACOPOCTPAHEHUE B OpUpoJe. Tumbl pocTa KUBOTHBIX. DakTOphI
PEryJsiliiM POCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esoBeka. [leproabel oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHud. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpolliecce Meiiosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHUE CEMEHHU.

MexaHu3MBbl pEeTyJsIMUA OHTOI€HE3a Y PACTEHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel 1 cxeMmbl: «BereraruBHoe pasMHOXeHHE», «Tumbl OGecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE IBIJICHBI»,
«Pa3MHOXeHnEe TUApPbDY, «Mehosy, «XpoMocoMbly, «l'amerorenes», «CTpoeHue
SUIEKJIETKH U criepMaTo3ousiay, «OCHOBHBIE CTaJauu OHTOreHe3a», «lIpsiMoe u
HEnpsiIMoe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHue CeMsH OJHOJOJIBHBIX U JBYAOJIBHBIX pacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HEHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb « LUK pa3BUTHUS JTATYIIKI.

JlaGopaTropHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTnueckass padora «BbiABIEHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust craHoOBIEeHHST W pa3BUTHUS TEHETHMKUM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbriosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJuieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS TUHUS, TUOPU/IbI, TEHOTHI, ()EHOTHIL.



OCHOBHbIE ~ METOABI  TCHETUKH: THOPHUIOJOTUYECKUHN,  IUTOJOTHUUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

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

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooOpasusi ruOpuI0B repBoro nokojaeHus. [IpaBuno nomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuieHusl NpHU3HakoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN XxapakTep HaCIeI0BAHUA.
Pacuiennenue npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUHU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aKOH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HAacCJIeI0BaHUE T'E€HOB, HApPYILICHUE CLEIUIEHUS MEXAy TIeHamu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIJIEHHBIX C ITOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBHE HEaUICNIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb pPa3BUTHA PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
W3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuibl u cxembl: «llepBeiit U BTOpoil 3akoHbl Menaens», « Tpetuil 3akoH
Mengaens», «AHaIHM3HpyrOLIEe CKpelMBaHuey», «HemomHoe paomuHHpOBaHUEY,
«CueryieHHOe HacjleoBaHUWE NPU3HAKOB Yy JApo3oduisly, «['eHeTnka mnoinay,



«Kapuotun uenoseka», «Kapuorun apozoduisl»y, «Kapuotunm  OTHUIBDY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
TUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHA HE3aBUCUMOIO HACJIEAOBAaHMS TPU3HAKOB, MOJAEIb IS
JEMOHCTpAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHuwe pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

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

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAs U HACJICICTBCHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHUKaIIMOHHON
U3MEHYHBOCTH.

['eHoTunUueckass U3MEHUYUBOCTh. CBONCTBA T€HOTUIMMMYECKOM U3MEHUYUBOCTH.
Bupl reHOTUTTHYECKOW N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIllHOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIpPolleCC — OCHOBaA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETUYECKOT0 pa3HOooOpa3us B Mpejiesiax 0JHOrO BUIA.

MyTanroHHass W3MEHYMBOCTb. Buapl MyTanuii: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue U TMOJoBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHUSI MyTanui. MyTareHbl W WX BIWSHHE Ha OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HaCJIeICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmunibl u  cxembl: «Buabl u3MeHUHMBOCTHY», «MoaudukanmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MECHYHUBOCTDY, «Meiio3y,
«OnnogoTBopeHue», «I eHeTndyeckue 3a00IeBaHs YeaoBeKay, « Buabl MmyTammiiy.



O6opynoBaHue: *uBble W TrepOapHbIe SK3EMIUISIpPhl KOMHATHBIX PAcTEHUM,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtamuun y J1po3oduibl (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun uenoBeka. MexayHapoaHas HporpaMMa HCCIEAOBAaHHUS T€HOMa
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKAa: T'€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIIMOHHO-CTATUCTUYECKHM,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemeHHOe OmpeAeIeHUE reHOTHUIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HaueHUE MEIMIIMHCKOW TCHETHKU B MPEIOTBPAIICHUU U JICYCHUU TeHETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTUYecKoe KOHCYNIbTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE ACIEKThl MCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUecKOMy U XUMUYECKOMY 3arps3HEHUI0 OKpYsKaromiei cpeapl. ['eneTnueckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Cestekuusi opraHusMoB

JlomecTuKaiusi U CeJeKUusA. 3apoKJICHHUE CEJIEKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#uBOTHbIX. CopT, mOpojaa, mTaMM. 3aKOH TOMOJIOTUYECKHX PSJOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padOTHhl.

Metonpl ceneKnuoHHON paboThl. MCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUAYaIbHBIMN. OTtansl KOMOMHAIIMOHHOMN CCIICKIIUU. HUcnwiTanne
Mpou3BOJUTENCH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIINBIO OLEHKU
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannaiimoHHbI U XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYpPHBIX



dbopm opranu3zmMoB. lcmnosb30BaHME TEHOMHOTO pPEAAKTUPOBAHUS U METOJOB
pexomOuHaHTHBIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[Tonyuenue MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuIn3aIus.
bnuskopoacTBeHHOE — CcKpemiuBaHue, WiIM  WHOpuauHT.  HeponctBeHHOE
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuyuHbl. Mcnons3oBaHue
retepo3uca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeomonenue Oecruionus
MEKBHJIOBBIX THOPHUIOB. JIOCTHXKEHUSI CENEKIIUU PACTCHUI U )KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  POAMYEH I CO3MaHUsT  HOBBIX COPTOB M TUOPHUAOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

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{leHTpBI MPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

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

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHMS CEJICKIIMHM pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILHUIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBI YYaCTOK, B TEIJIMYHOE XO35SHUCTBO, B JIaDOpaTOPUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, MCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHONOTHA:  XJeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeNME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
texHosnorui. [IponsBoacTBO Oelika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3anue TEXHOJOTHl M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C II€JIbIO MOJYYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas mnxkenepus. Meroasl KyJnbTypbl KIETOK M TKaHEW PACTECHUN H
#*uBOTHbIX. KpuoOGanku. Comartuueckas rUOpUAM3alUS U COMATUYECKHUI
sMOpuorene3. lcnonb3oBaHWe Taljiou0B B CeleKIUH pacteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meouyuHne. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
SUIEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonocuu 0300p08IeHs, KYJIbMUUpPOBaHuUs U  MUKPOKIOHANIbHO2O
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOuHanTHbeIX JIHK. Cozoanue mpamnceennwvix opeanuszmos.
JlocTMKeHUsT W TMEPCHEKTUBBI  XPOMOCOMHOM W T'€HHOW  MHXKEHEPUM.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [TLHP-
TUMarHocTuka. MeTaboJOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa I OLEHKU COCTOSIHMS €ro 3710poBbs. VICHoyib30BaHUE CTBOJOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIIaMEHTaTbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3/IaHHUsS KOMILJIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELLICHUS 3a1a4 IEPCOHAIIM3UPOBAHHON MEIULINHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
dbyakuuonupoBanauss PHK-comepkammx BHPYCOB, BBI3BIBAIOIIUX O0CO0O OMAaCHBIC
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «Mcnonb3oBaHWe MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTtouHast uHkeHepus», «l eHHass UHKEHEPUS».

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeEICTABJIEHHH B
onosoruu

OpomonronHas teopus Y. J[lapBuHa. Ilpennocsuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U HayuyHas aesateabHoCcTh Y. [lapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYLIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).



Odopmnenue cunrernueckoir Teopuu sBoonuu (CTDI). HelitpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. UerBepukos, 1. U. lImansraysen, [Jx. Xonaenn, . K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapmipyta nytemectsust Y. lapsunay, «Haxogku Y. Jlapsunay, «Dopmbl 60pbObI
3a cymectBoBaHuey», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KamycTh», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUSI JBIXKYIIUX CHJI DSBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUHU SBOJTIOLIAN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas equHuLa 3BooUUA. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuidi. 3MeHnenwue
reHopoHa TOMYJSIMU KaK d3JIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUKYIIKME CHUJIbI) HBOJIONUH. MyTarmOHHBIN
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [JIpeiid reHOB — ciydailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT ayienedl B momymsmusx. OQdekr
ocHOBatens. Jgpgdexm Oymuliounoeo eopaviuika. CHUdNCEHUe 2eHemuyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
bonvwux U  manvlx  nonyuayusx.  Mwurpanuu.  M30ismus  TOMYJISIIH:
reorpadudeckas (IpoCTpaHCTBEHHAs), Oroorndeckas (penpoayKTHBHAS).

EctectBeHHbii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHWE  MPUCTIOCOONEHWH y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl nmpucmocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusznonornueckue,  OUOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTaT
MHUKpO3BOJIOIMU. M3onsiuust — kioueBol (akrtop BumgooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: ajomaTpUYECcKoe (reorpaduyeckoe),



CUMIATPUYECKOE (aK0JI0THYECKOE), «MTHOBEHHOE» (monummonAN3aIus,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTHUECKOT0 pa3HOOOpa3usl.

Ponb »BoMOnMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CHOCOOBI
OOpBbOKI C HEH.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa MposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA ceBaHCKOM (openny,
«['eorpadmyeckas M3OMSIUS  JTUCTBEHHUIIBI CHOUPCKOM U JTUCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomnaembiey», «IlokpoButenbcTBeHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpadguueckoe BUaI000pa3oBaHUE
TPEX BHUJAOB JIAHJBINICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUIY,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIi THOPUTY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMUHBIX MPUCTIOCOOJICHUM, dYydena MNTHIl U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUH OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BbIsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHass paGora «CpaBHEeHHE BHIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: sBoyiouuu. IlepexonHpie QopMbl M (QUIOrEeHETHYECKHE  PpsJbI
OpraHU3MOB.

buoreorpaguueckue Metroasl uzydeHus sBojrouud. CpaBHeHue QIOpHl U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bupibi-
SHJEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKUE U CPaBHUTEIBHO-MOP(POIOTHYECKUE METOIbl M3YUECHHS
sBOMIONIMH. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTE€HE3a U TMOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTHUYHBIE W  aQHAJOTUYHBIE  OPraHBbL.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U YBOJIIOLMS T€HOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmervt yHKYULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIH.

JdemoHcTpanumn

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

Tabmumpl 1 cxembl: «DUITOTEHETUYECKUN PsJl JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKNy», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«PenukThl», «HaudanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTs,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l 1aBHBIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAlUOHU3M).
['mnoTe3a MOCTOSAHHOTO CaMO3apOXKIEHUS )KU3HU U €€ OIPOBEpKeHUE onbITaMu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTpOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAs dBOTIONMSA. AOHOTCHHBIM CHHTE3
OpraHuYeckux BemiecTB W3 Heopranuyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. T'mnbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnm u meroapl e€ wu3ydeHus. Vickomaemble OpraHuyeckKue
octaTku. ['eoxpoHosmoruss u e wmeroabl. OTHOCUTENbHAS U a0OCONIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Hauvaneuble osTansl opranuyeckor sBomtonuu. llosiBiieHne u  3BOIOUUS
NEPBBIX KIETOK. DBotoUus MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emile COOOLIECTB.
CrpomaronuTsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenne 3ykapuoT (cUMOHOreHes3). DBOMIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixon pacreHunt Ha cymy. IlosBieHue CHoOpoBbIX pacTeHUH U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
tunoB. [lepBbie XOpA0BbIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOIMSA MTO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX U
ntull. [lpuniun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaitHo30W. OOmas XapakTepuCTHKa KiIuMara W
reoJIOrMYecKuX ImpoieccoB. llosiBneHne MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CIEACTBUSA MAacCOBbIX BbIMUpaHU. COBPEMEHHBIM 3KOJOTMYECKHI KpU3HUC, €r0
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Moptpetsi: @. Peau, JI. Cnanmnanuanu, JI. Ilactep, . 1. Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpny,
«JTambl  HEOPraHWYECKOW  HJBONIOLUWY»,  «['eoXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLMNY, «CxeMa o0pa30BaHUS HYKAPUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIETOUHBIE BOJOPOCINY,
«MHOroKIeTOUHbIe BOAOpOCHny, «Mxu», «llanopoTHukn», «l 0l0OCEMEHHBIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YyepBUY, «YaeHucToHOrMEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmpikarommecs», «Iltuuby, «Maekonurarommue», «Pa3BUTue KU3HU B
apXxeuckou spe», «Pa3zBuTHe KU3HU B MPOTEPO3OUCKON 3pey, «Pa3Butue )XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIUU
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl WU 3BEpEN,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISDKM OpPraHMYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnasa JgabdopatopHas pabora «MoaeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

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

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTICJIOBY.

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

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, (bH3H0JIOr0-0MOXUMHUYECKHE,
noBeeHueckre. OTIM4ms 4enoBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATbHBIC.
CooTHoIIeHNEe OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(TPOKOHCYJIBI) U PAaHHHUE MMOHTUJIBI — OOIIIHME TPEIKH YETOBEKOOOPA3ZHBIX 00€3bsiH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEeIKH Jrojei. UenoBek yMmenbld, epBbie
W3TOTOBJICHUS OpyAui Tpyaa. YenoBek ONpsMOXOISIIIAN U MEPBBIA BBIXOJ JIFOJEH
3a mpenensl  Adpuku. UYenoBek reigensOeprckuii —  oO0HmIMA  MPEaOK
HEAHJEPTATBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HEeaHAEPTaIbCKUN
Kak BHJ JIIOJEH XOJOJHOTO KinMaTa. YellOBeK pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u MaJIeOreHOMHUKA.



DOBONIOLUS COBPEMEHHOIO uejoBeKa. EcTecTBeHHbI OTOOp B MOMYJISLUAX
yesoBeka. MyTallMoHHBIM Tpoiiecc U mnojduMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpamus U «d(PpGeKT oCHOBATENs» B MOMYJSLUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETE.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcniocoONEHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuinHapHbple  MeToJbl B (usuueckoi  (OMOJIOTHUECKON)
AHTPOIIOJIOTHHU.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJIOBECUECKUX TMOMYyNsUUi. buoconuaibHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toprpetsr: Y. HJapsun, JI. JIuku, A. . Poruackui, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4YeJOBEKa», «ABcTpanonuTek», «UYenoBek  ymenblil»y, «YemoBek
NpAMOXOASAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TPEIKOB 4elOBeKa, penpoiaykiuu (dbororpaduu) KapTuH C
MudogorndyeckuMu U OHUOJEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeJIOBEKa,
doTorpadum HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YeJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCA MPEAKOB YEJIOBEKA.

JlabopaTopHass paGora «l3yueHue o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxaeHue u pazputhe skojgoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepnoBa, 3. I'ekkensa, A. Tencnu, B. H. Cykauépa. Paznensl u 3agauun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. [loneBble HaOmoOAEHHS. DKCIEPUMEHTHI B SKOJOTHUU:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHUW IS YEJOBEKAa. JKOJIOITMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3€M dYesoBedecTBa ¢ NpUponoil. PopmupoBaHue
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAOIIEH Cpeab».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O01me
3aKOHOMEPHOCTH JEHCTBUSl dKojoruyeckux Qakropos. Ilpasmio munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJIHEYHOIO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKHUE TPYMIIbI
pacTeHUl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHasg poJib CBETA.
doTonepuoanu3M.

Temmepatypa Kak »dKoJioTHUecKHi ¢akTop. JlelcTBue Temmeparypsl Ha
opraHu3Mmbl. [loMKknIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomormdeckuit ¢aktop. IlpucmocobneHus pacteHund K
noj/Iep ka0 BogHOTO Oanmanca. Knaccudukamus pacTeHU MO OTHOIICHHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpPraHW3MEHHas.  DHU3UKO-XUMUYECKHE
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemiHue u BHyTpeHHME putMmbl. CyTOYHBIE U
roguyHbie puTMbl. [IpHcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HHU.

Kusznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKusznennsie (HOpMbI paCTEeHUI: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI,
re0OMOHTHI, a9POOUOHTEI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue, (opuueckue, ¢dalOpuyeckue). 3HaAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumbel u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKNE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTUYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOcUCTeMa XBOMHOro jiecay, «Llenu
nuTaHus», «XumHudectBo», «llapazutuzm», «Konkypenmus», «CuMOno3y,
«KomMeHcanmnzm.

O6opynoBanue: repbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHEIOOMBBIX W TEHEBBIHOCIUBBIX PACTEHUM, CBETONIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapri U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHI] U 3BEpeH, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus! JaHHBIX TPYIII, KOJJICKIIMU >KMBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU PACTEHM M >KUBOTHBIX PAa3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIUU
KUBOTHBIX, YUACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHN OpPraHUu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBISIBICHHE MPHUCIIOCOOICHHN OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikoiorusi BUJA0B ¥ MOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3UYECKUX OaphEPOB U
0COOEHHOCTEM OMOJIOTUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonynsiiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TIOJIOBasi CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JluHamuKa monynsauuu U e€ peryauusa. bUOTHYEeCKuM NMOTEHLHAN ITONMYJISALUU.
MoaenupoBaHue TMHAMUKY NoNyJisiiuud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUs. Perynsiuss YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATETuH BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUEcKON HUIEe Buaa. MectooOutanue. MHoroMepHas
Mojzenb 3Kojormueckor Humu Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsiuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

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

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel M CcXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«ITpocTpaHcTBEeHHass  CTpyKTypa  Tonyiamuu», «Bo3pacTHble  mupaMuibl
nonyisiuuny, «CKOpPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMu», «Mogenb s3kosorndeckort HumM k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «lIpucrmocoOneHuss ceMssH pacTeHHH K
pacCeyICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHM3MaMHy B OHOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTBI, PEIyIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. [10uBbI U Wbl B 3KocucTemMax. KpyroBopoTr BEmecTB 1 MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJOTUYECKHUE MUPAMUIBI YCesl, OMOMACChl 1 SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
Hamnpanennble 3aKOHOMEpHBIE CMEHBI cO00IIecTB — cykueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUA Ha
cykueccun. KnnmakcHoe coobiiectBo. bropaznooOpasue u 1moiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[TpupoaHbie dKOCUCTEMBL. DKocucmembl 03€p U pek. IdKocucmemvl Mopetl U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEX/y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnaopa u ¢ayna. CunanTponuzauus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJCUCTBUN OPraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggexkma u 6udo8-30uhpukamopos (Kirouegvix
8U008) 8 yHKYUoOHUposanuu skocucmem. [lepeHOC PHEPTUH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBCHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanusmul 8030eticmeus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX YKOCUCTEM.

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

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenn mutanus (macTOUIIHAS, TETPUTHAS)», «IKOJOTHUECKAs MUPAMHIA YHUCET»,
«OKonoruyeckas nmupaMmua OMoMacch», «IKOJOTHYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jeca mocie
nokapay, «JKocucTemMa 03epay», «ArpoueHos», «KpyroBopor BEIIECTB U IMOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypooskocuctem».

Oo6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTunuyeckas padora «/3ydyenne u onucanue ypo03KOCUCTEMBI».

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

IKCKypeHsi «IKCKYpCHsl B TUIIMYHBIMN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKYpCUs B arpo’KocUcTeMy (Ha MOJ€ WM B TEIIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja ku3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Odmactu 6uocdepsnt u e€ cocran. JKupoe
BELECTBO OHOC(hephl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aIbHOM 3KocHucTeMbl. J{MHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUe LMUKIBI (Yriiepona, a3ora). PUTMUYHOCTD SIBIEHMI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIMCTBEHHBIE JIeCa, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKUE JIECa, BBICOKOTOPhs. KimMar, pacTUTENbHBINA U )KUBOTHBIN
Mup OMOMOB CYIIIH.

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

JdemoHcTpanumn

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

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopot yrmepona B mpupoae», «KpyroBopor kuciopoga B MpUPOJE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kiumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBanue: repdbapun pacTeHHI pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TMpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoJHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenune mouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHUHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue caipl U 300J10THYECKUE TAPKH.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PanmoHanpHOE  TPUPOJONOJIB30BAHHME U COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCa U €r0 BEPOSATHBIE MOCIEACTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonnvlie cucmemsl, obecneuugarowjue O00CMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



aKopeabunumayuy dKocucmem u cnocobos 6OopbOvLl ¢  OUONOBPEHCOEHUIMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl W cxeMbl:  «3arps3HeHHE  aTMoc(epbl»,  «3arps3HeHHe
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

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

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBbI MO OUOIOTHUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCIICHUIO, Haluuue momusayuu K OOyUYCHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE YYEOHOM W BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUHU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCIIMTaHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTH3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIysIM MHOTOHAlIMOHAJIbHOTO Hapoaa Poccuiickoit denepamnuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENILHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPAXKAAHCKON MO3UIIMU 00YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJ]1ay, BHIMTOJIHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB MpPU OOCYXKJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, UYBCTBA OTBETCTBEHHOCTH IEpe]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYEHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMH Hapo1oB Poccuu;

4) 3¢cTeTHYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

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

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJICHWE TUTMEHUYECKUX TMpPaBUJI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOIeHus
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUOB,
aKocHUCTEM, Orochephl);

AKTUBHOE HENPUSTHE JICMCTBUM, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYHUE PA3BUTOTO SKOJOTHYCCKOTO MBIIIJICHUS, IKOJIOTHUESCKONU KYIbTYPHI,
OTIBITa TS TENHbHOCTH AKOJIOTHIECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW NMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaKk HayKH, OCO3HaHUS e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIeM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW ITUBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pPecypcHble  MPOOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWU OWOJOTHYECKUX 3HAHUN B IEIIX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
MIPY U3y4YCHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TIOJydyaeMble 3HAHUS JJIs aHaiu3a U
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOJIh30BaTh OMOJOTUYECKHE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATHBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMbIE M1  (OPMUPOBAHHUST MHUPOBO33PEHUS OOYHAIONIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LEIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKy METOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
CHUCTEeMa, Hay4yHbIH (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHUe, OKCIEPUMEHT U JIpyTHe);
yHUBEpCalbHbIe YyueOHble JeWCTBUA (TI03HABAaTE/IbHBIC, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOM KOMIETEHIUMU OO0ydYarouuxcs; CIOCOOHOCTh
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PECHUYECKHE 3HAHUS W  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanuss y oOydatomerocss OyayT cpOpMHUPOBaHBI TO3HABATEIbHBIC
YHUBEpPCAJIbHBIE yUeOHbIE IEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
JEUCTBUS, PETYISITHUBHbIE YHHUBEpCaJbHbIE Yy4yeOHbIE JEWUCTBHS, COBMECTHAs
NEeATEIbHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHUSA MPOTPAMMBI CpPEIHEro oOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENTLHO  (QOpMyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHHUM 3HAHUW NPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpeNeNaTh LeNu ACeSATEIbHOCTH, 3ajaBas MHapamMeTpbl W KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTh PE3YJIbTaThl ACSITENLHOCTH C TOCTABICHHBIMU LIETAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTpPUBAEMbIX
SABJICHUSX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TAaKK€  MPOTUBOPEYMM  pa3sHOro  poja,  BBISBIEHHBIX B Pa3lIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMNOJHATH pabOTy B  YCIOBUSIX  PeEajbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-HCCIIEIOBATEILCKON U TPOCKTHOM JIEATEIIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 MHTEpPIpeTalnH, MNPeoOpa3oBaHUI0 W TPUMEHEHHI0 B YYCOHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

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

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHbIE B XOJ€ PEHICHUS 3aJadyd  Pe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B TPO(PECCHOHAIBHYIO CPEy;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTu
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHbIX, B VHTepHeTe), aHAIM3UpPOBATH



UH(OPMAITUIO PA3IMYHBIX BHIIOB M (OPM TIpeCTaBICHUS, KPUTHICCKH OIEHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3JIMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPEICTABICHUS
Oounonornyeckoit mHpopManuK (CXeMbl, TpadUKH, THArPaMMBbI, TaOIUIbI, PUCYHKH
" 1pyroe);

UCIIOJI30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpPEJACTBA IMpu pabdoTe ¢
Oumosiorndeckor umHGOpPMANME: TPUMEHATh XUMHUYECKHEe, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NIPeoOpa3oBBIBATh  3HAKOBO-CMMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOOpMAINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHUKALIMU BO BeeX cdepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHWs, MOHWMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBISATh YBAKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIOJIh30BaTh MPEUMYINIECTBA KOMAHIHONW W WHIWUBUIYaTbHON
paboTHI MpHU pelIeHUH OMOTOrMYEeCKON MPo0OIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YieHa KOJUIEKTHBA;



NPUHUMATh  LEIM COBMECTHOM  JIESITEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa W KaXXJOTO yYaCTHUKA KOMaHIbl B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

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

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYaIUsX, TPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LIEJIEBbIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYILECTBIIITh ITO3HABATEIBHYIO NIE€STEIBbHOCTD, BBIABIISITH
npo0OJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1adyu B 00pa30BaTENbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMPATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JINYHBIX MPEATIOYTCHU;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTATOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKECHUIO;



IIPUHAMATh MOTHBBI W AapryMEHTBHl JAPYTMX IIpU AHAINA3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornn. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHUS, YMEHUS M CIIOCOOBI IEUCTBUM 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOCHUA yueOHoro mpeamera «buonorusi» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOJIOTIONIB30BAHUS, O BKIIAJE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BHUTHE
OHOJIOTHH;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAratole OHOIOTHYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJAINs, CaMOBOCIIPOM3BEICHNUE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUSI  KYJIbTYPHBIX  pAacT€HUM),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUSI, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOTO MO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIICTATH CYIICCTBCHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUH, JXUBOTHBIX, YENOBEKAa, MPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadoNn3M), NPEBPALLECHUS SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pa3sMHOKEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3mMa  (OHTOTEHE3a),
B3aMMO/JICHCTBUSI T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M YEJIOBEKa U WX
GYHKIUAMHA, MEXAY CUCTEMaMH OPraHOB M HMX (QYHKIUSAMH, MEXKTY 3TallaMH
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
dakTOpaMu cpesibl OOUTAHUS;

yYMEHHE BBIABIATh OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJOTHYECKUE 3a/1aUH, BBISIBIISTh MPUYMHHO-CIICICTBEHHbBIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHITH JA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh MX IKCICPUMEHTAIHHBIMU
cpenctBamu, GOpMYNIHpYS 1Edb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  TMOJNYYCHHBIC  Pe3yNbTaThl HAa  yUYEHUUYECKUX

KOH(DEpeHITHsX;
YMEHUE OIIEHUBATh AITHUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUWE,  HCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAIMPABICHHOE HM3MEHEHUE T'€HOMAa U CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYLIECTBISATh OCO3HAHHBIM BBIOOp Oyaymiell npodeccuoHanbHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBJICHHBI HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIECH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHMS B OpraHu3alusaX CpeaHero
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmera «buosorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKXKe B PEIIEHHH BOMNPOCOB PAILMOHAIBLHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CHUCTEMOW OHMOJIOTMYECKMX 3HAHUH, KOTOpas BKIIOYAET
ONpeJeNIeHHs] M TOHMMAHHME CYIIHOCTH OCHOBOIIOJIATAIOIIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Boronnu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinGepra,
3apoabiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOrO  TIO3HAHUS,
MCIIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSIX )KUBBIX 00OBEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMU BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TNPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
HKOCUCTEM U Omochepsl, CTAOMIM3HPYIONMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JBIDKYIIUX CHJI OBOJIFOIMU HA TEHO(DOH MOMYJISIINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepeIOBaAHUSI HAMPABICHUM
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIWBATH B3aUMOCBS3M MEXKIY MPOIECCAMU HBOJIIOIUH,
JNBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENIbHBIE  NPU3HAKKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpelie OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpPraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY IS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUS, CTMHCTBA
YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pa3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHMS MPUPOIBI U YEIOBEUECTBA;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU MPOIIECCAMU U SIBIICHHUSIMHU, JIETaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIMIOJHATH JIA0OpAaTOpPHBIE M MPAaKTHYECKHe padoThI, cOOIIOAaTh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKIACHUH KU3HH, YeIOBEKa
U 4YEJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUSIX U CIOCO0axX MpPeaoTBpAICHUS
rI00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHUM, CEJIHCKOTO XO3SHCTBA, MHUIIEBOU
MIPOMBIIINICHHOCTH, YTAyONsTh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu W MPOAOHKCHHE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPO(PECCHOHATBHOIO U
BBICIIIETO OOpa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC

Ne HaumenoBanue | KoamuyecTBo yacoB

n/ pazaeqoB u TeM | Beer | KoHTpoabH IMpakTnueck DJiekTpoHHbIE (HM(pPOBbIE) 00pa3oBaTebHbIE PECYPCHI

n NporpamMmsbl 0 ble padoThI ue padoTsl
buonorus xak 1 0 0 http://gotourl.ru/1100,1101,1102,1103,1104,1104,1105,1106,1107,1108,11
HayKa 10,1111
’KuBrle cucTeMBl 2 0 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
U WX U3y4CHHUE 11
buonorus 2 0 05 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
KJIIETKA 11
Xumuyeckas

http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11

OpraHu3arus 10 1 1 1
KJICTKH
Crpoenue u 3 1 2 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
(GYHKLIUY KIETKH 11
OOMEH BEIIECTB
U IIPEBpALLIEHUE 9 1 1 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
SHEPIHU B 11
KIIETKE
HacnencrBennas
uHpopmanus u 9 1 05 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
peanu3arus e€ B 11
KIIETKE
KuzHeHHbIi 6 0 1 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
LUK KJIETKU 11
Crpoenue u 17 2 15 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
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http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,1111

byHKIIMH
OpraHu3MoOB

PasmuoxeHue u

10 pasButue 8 15 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1107,1108,1110,1111
OpPraHU3MOB
I'eneruka —
HayKa o

11 HACJICACTBEHHOC 2 05 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
TH U 11
HM3MEHYUBOCTH
OpPraHU3MOB
3aKOHOMEPHOCT

12 " 10 1 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
HacJeACTBEHHOC 1
TH

13 3aKOHOMEPHOCT 6 1 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
U M3MEHYHUBOCTH 11

14 I'eneTuka 3 05 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
Yea0BeKa 11

15 Cenexuus 4 1 http://gotourl.ru1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,111
OpraHu3MOB 1
buotexHonorus

http://gotourl.ru1100,1101,1102,1103,1103,1104,1105,1106,1107,1108,111
16 W CHHTETHUYCCKAs 4 0
0,1111

OouoJstoTHs

17 PesepBHOE 1 0 http://gotourl.ru/1100,1101,1102,1103,1104,1105,1106,1107,1108,1110,11
BpeM 11

OBLLEE 102 13

KOJIMYECTBO
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YACOB I10
[TPOTPAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3aporKIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
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 HaJIOPTaHU3MEHHBIX CUCTEM 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 UenoBek 1 OKpyKarolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIIACC
KonunyecTBo yacos
Ne n/m Tema ypoka KontpoJabhbie IIpakTuyeckue
Bcero
padoThI padoThI

1 Buonorus kak KOMITIEKCHAs HayKa U KaK 1 0 0
4acTh COBPEMEHHOT0 O0IIecTBa
JKvBBIE CHCTEMBI B UX CBOMCTBA 1 0 0
YpoBHEBas OpraHU3anys )KUBBIX CHCTEM 1 0 0

4 HcTopust OTKPBITHS B U3YICHUS KIETKH. 1 0 0
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTuueckas padota

5 «/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH 1 0 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,

[T1IP)»

6 XUMUYECKUI COCTaB KIETKU 1 0 0

7 MuHepaibHbIC BEIIECTBA KIICTKH, UX 1 0 0
OuosIoTUYecKas poJib
Opranuyeckue BeIIecTBa KJIETKH — OEINKU.

8 JIaGopatopHas pabota «OOHapyx)eHHe 1 0 05
0€JIKOB C OMOIIBIO KAUeCTBEHHBIX '
peaxkuuin»

9 CoiicTBa, K1accupuKanys u GyHKIUH 1 0 0
0eKoB

10 Opranudeckue BEIIECTBA KIETKU — 1 0 0




YIJIEBOJBL

OpraHqucxne BCIICCTBA KIICTKH —

11 0
JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccrnenoanue
HYKJIEMHOBBIX KUCJIOT, BBI/IEJICHHBIX U3 05
KJIETOK Pa3JInYHbIX OPraHU3MOBY
Crpoenue u pynkuuu ATO. [Ipyrue

13 0
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl 0
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTo1bl CTPYKTYpHOH OHOIOTUH

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas padota «3ydueHne cBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH 0
OaHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [IpakTuueckas pabora «3ydyenue
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX 05
KIIETKax»
[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPHUH, Iu1acTuabl. JIabopatopHas
pabota «/ccrnenoBanue mia3mMosnsa u 05
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX»

21 HememOpaHHBIE OpraHOU/IBI KJIETKH. 0
Crpoenue U QyHKIMHU spa.

22 CpaBHuUTENIBbHAS XapaKTEPUCTUKA KIETOK 0.5




sykapuort. JlaboparopHas padora
"N3ydyeHue cTpOeHHUs KIETOK pa3IudHbIX
OpraHu3moB"

23

O00011EHNE 3HAHU.

24

ACCUMWISIIAA ¥ TUCCUMIISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydenune KaTaJIuTUIeCKOH aKTHBHOCTH
(hepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJias3bl)»

25

depMeHTAaTUBHBIN XapakTep peakuui
KJIeTOuHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyenune pepMeHTATUBHOTO
pacliernieHus! IepoKCUaa BOJIOpoJia B
PaCTUTENBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTophl U OCIKU-UHTUOUTOPBI

27

ABTOTpOGHBII THII 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHE MPo1IecCOB POTOCUHTE3A U
XEMOCHHTE3a

0.5

30

AnaspoOHbIe OpraHu3Mbl. Bupl OpokeHusl.

JlaGopatopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOXKEHHUS U JIBIXAHUS

31

AnpoOHBIE OpraHU3MBbl. JTarbl
SHEPreTHYecKOro oOMeHa. DHeprus
MeMOPaHHOTO IPaJUEHTA POTOHOB.
Cunte3 AT®: pabota nmpotoHHOI AT®-




CHUHTCTAa3bI.

32 O0600uIeHIEe 3HAHWIA. 1 1 0

33 Peakiuu MaTpuaHOTO CHHTE3a 1 0 0

34 Tpanckpunius — matpuasblil cuaTe3 PHK 1 0 0

35 Tpaucnsus u e€ Tarmbl 1 0 0

36 KoaupoBanue amunokucnor. Posb 1 0 0
pubocom B OMocuHTEe3€e Oeska

37 Opranuzanus reHoMa y TpOKapuoT U 1 0 0
AYKapHOT

38 MoJtekyIIsSIpHbIC MEXaHH3MBbI SKCIIPECCHH 1 0 0
TeHOB y DYKapHuOT
Bupycsl — BHEKIIeTOUHBIE (POPMBI JKU3HU U

39 obnuraTHbIe apa3uThl. [IpakTuyeckas 1 0 0.5
pabota «Co3aHre MOJIeJId BUPYCa

40 Bupycubie 3a6oneBaim;1 YeJoBeKa, 1 0 0
KHUBOTHBIX, PACTCHHIA

41 HanorexHosornu B OMOJIOTUN U MEIULIMHE 0 0

42 Kv3HEeHHBII UK KIETKU 0

43 Martpuusnslii cuate3 JJTHK 0
Xpomocowmel. JlabopaTtopHas pabora

44 «3yueHne XpoMOCOM Ha TOTOBBIX 1 0 0.5
MUKpOTpernaparax»

45 Jlenenue KIETKH — MHUTO3 1 0 0
Tunst knetok. KapuokuHes U HIUTOKKHES.

46 JIaGopatopHas pabota «HaGmoeHue 1 0 0.5

MHUTO3a B KJIETKaX KOHYHMKA KOPEeIKa JIyKa
(Ha TOTOBBIX MUKpOTIpEnapaTax)»




47

Perynsanus ;kM3HEHHOTO LIUKJIA KJIIETOK

48 OpranusMm Kak eMHOE 1IEJI0e

49 Txanu pacrenuii. Jlaboparopras pabota 05
«M3ydyeHne TKaHEeH pacTCHUN '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnast pabota «3yyeHue TkaHen 0.5
KUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

51 pabota «/3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 0

53 JIBI>KEHUE OPTaHU3MOB

54 [Iuranue opraHnu3MoB

55 [Tutanre MO3BOHOYHBIX KUBOTHBIX. 0
[TumeBapuTenbHas cucTemMa 4eaoBeka

56 JlpIxaHue opraHu3MoB 0

57 JIpIXaHue M03BOHOYHBIX )KUBOTHBIX U 0
4eJoBeKa

58 TpancmopT BeliecTB y OpraHu3MoB 0

59 KpoBeHocHast cucTeMa Imo3BOHOYHBIX 0
’KMBOTHBIX U YEJIOBEKA

60 Boienenue y opraHusmMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cuctema 4enoBeka
PaznpaxuMocTb 1 perynauus y

63 opranu3MoB. ['ymopasnbHas 1 SHAOKpUHHAs 0

CHUCTEMA )KMBOTHBIX U YCJIOBCKA.




64 O060011eHNEe 3HAHHH. 1 1 0

65 ®opMbI pa3MHOXKEHHS OPTaHU3MOB 1 0 0

66 [TonoBoe pa3MHOKCHHE 1 0 0

67 Meiios 1 0 0
I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIaboparopHas paboTa 1 0 05
«M3ydenue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOIIpEIapaTax»
WNupuBuyanbHOE pa3BUTHE OPraHU3MOB —

69 1 0 0
OHTOTEHE3

70 3akiiajika OpraHoB U TKaHEW U3 1 0 0
3apO/IBIIIEBBIX JTUCTKOB
Poct u pazBuTHE KUBOTHBIX.

71 JlaGopaTtopHnas pabota «BLI;{BJIefH/Ie 1 0 05
MPHU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX JKHBOTHBIX»
Pa3zmHOXeHue 1 pa3BUTHE pACTCHUH.

72 JlabopaTtopHas pabora «CTpoeHue OpraHoB 1 0 0.5
Pa3MHOXKEHHSI BBICIITUX PACTCHUNY

73 HcTopust cTaHOBJICHUS M Pa3BUTHSI 1 0 0
TCHETUKHU KaK HayKH
OCHOBHBIE TIOHSITHS] U CHMBOJIBI T€HETHUKH.

74 JIaGopatopHas pabota «/Ipo3oduia kak 1 0 0.5
O00BEKT FeHEeTUUYECKUX UCCIIeI0BAHUI
3aKOHOMEPHOCTH HacleI0BaHUs

75 pU3HAKOB. MoHOTHOpUIHOE 1 0 0.5

ckpemrBanue. [Ipaktuueckas padoTa
"N3yuenue pe3yabTaToB MOHOTHOPUTHOTO




CKpEUIMBaHUA y AP030QHIIbI"

[utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO

76 1 0 0
CKPCIIMBAHUS

77 Ananusupyroiee ckpeniuBanue. HemomaHoe 1 0 0
JOMHHHAPOBAHHE
JurnbpuHoe CKpeluBaHue.

78 [IpakTuueckas padota «13yuenue 1 0 05
PE3yIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y Ap030(HITBI
[{uToTorMYecKre OCHOBBI TUTHOPHTHOTO

79 1 0 0
CKPEIINBAHUS

80 CrerieHHOE HaclleJJOBaHHE MTPU3HAKOB 1 0 0

81 XPpOMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1 0 0

82 ['enernka mona 1 0 0

83 T'eHoTHn Kak 11eJI0OCTHAS CUCTEMA 1 0 0

84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS 1 1 0
pacTeHui, )KUBOTHBIX U YEJIOBEKA

85 MN3MeH4YnBOCTb MpU3HAKOB. Buibl 1 0 0
H3MEHYHNBOCTH

86 MoaudukanroHHas K3MEHUYHNBOCTh 1 0 0
BapuanunoHHbBIN s ¥ BapHaIlMOHHAS
kpuBas. JlaboparopHas padoTa

87 «HccnenoBanre 3aKOHOMEPHOCTEH 1 0 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapuaimoHHOTO psga U
BAPUALIMOHHON KPUBON»

88 ['eHoTHUIIMYECKAS N3MECHUYMBOCTD. 1 0 0

KomOuHaTBHAsE K3MEHYHUBOCTD




89

MyranuoHHast U3MEHUYUBOCTb.
[Ipaktuyeckas padora «MyTtanuu y
po30¢ sl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpolLecca.
OnureHeTHKa U STUT€HOMUKA

91

I'enernka yenoBeka. [Ipaktnyeckas pabora
«CocTaBiieHHE U aHATTU3 POJIOCTIOBHOI»

0.5

92

MeTo bl METUITMHCKOU T'€HETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU TCHCTHUUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHBIE TIOHSITHS CEJICKIIHH.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ TOMAIIHUX
KUBOTHBIX)»

0.5

95

MeTopl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHas pabota «/3ydeHrue MeTo10B
CEJICKITUU PaCTCHUI

0.5

96

JlocTrxKeHHs CeNeKIun pacTeHUN U
*KUBOTHBIX. [IpakTHueckas pabota
«[IpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3y4yeHUe U UCIIOIb30BaHNE
TE€HETUYECKUX PECYPCOB

98

buorexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘ICCKaH pa60Ta
«I/I3y‘-ICHI/Ie 00BEKTOB OMOTEXHOJIOT I

0.5

99

OcHoBHBIC HaIlTpaBJICHUA CHUHTETUYECKOU




OUOJIOTUH

100 XpOMOCOMHAsl U T€HHAsl HHKEHepUs 1 0
101 Megunuackrne OMOTEXHOIOTHI 1 0
IT
102 OBTOPGHI/IG, 0000111eH1E, CHCTEMATH3AIIHAS 1 0
3HAHUN
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 13.5




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktiieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI 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. JlaboparopHas 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,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
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




MCTOJbI U3YYCHUS 3BOJJIIOLUA

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
MIPOUCXOKICHNHN YeIOBEKa
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 MOMYJISIIAN:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIIAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHUS
OKoJIornYecKas HUIlla BUIA.

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 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCUH

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

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI




TYHJIP, JIECOB, CTEIIEH, IIyCThIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«3yuenue u onucanue ypoo3KOCUCTEMBD) '
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 YCTOHUUBOTO




PAa3BUTHUA UCTIOBCUCCTBA U IPUPOIbL

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 O06006menue mo Teme «OpraHu3Mbl U cpena 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 OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyomioB A.M. u npyrue;
noa penakiueit [Taceunuka B.B., AkimonepHoe o0miectBo «3narenbeTBo
«IIpocBenieHue»

* buonorus. O6mas 6uonorus, 10 knacce/ 3axapos B.b., MamonToB C.I'., Conun
H.U., 3axaposa E.T.; nox penakuueit 3axapora B.b., O61iecTBO ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o0miecTBo «M3m1aTenbeTBo
«IIpocsenieHue»
buonorus, 10 knacc. bazoeiii u yriryoiaennsiit yposens/ U.b. Aradgonona, B. 1.

Cuornazos. "IIpoda". 2019 roa

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
Metoaudeckoe mocooue s yauTens K yaeOHHUKY,

pocyueOHUK.pdh/MeToT

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://gotourl.ru/
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