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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo y4yebHomy mpenmery "buonorus" (manee - Ouosiorusi) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii deneparnuny,
OI'OC COO, Konuenuuu mnpenonaBaHusi ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

VYuebnsiii npeamer «buonorus» yriayonéaHoro ypoBHs uzydenus (10-11
KJIACChl) SIBJISIETCSl OJIHUM W3 KOMIIOHEHTOB IMpeaMeTHON oOnactu «EcTecTBeHHO-
HayuyHble ipeaMeThby. CornacHo nosoxerussMm OI'OC COO npoduiabHbIe yueOHbIE
OpeIMEeThl, H3y4daeMble Ha YIUIYOJIEHHOM YypOBHE, SIBISIIOTCA  CIOCOOOM
muddepenmanun  oOydeHHS Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS W
Npu3BaHbl 0OECIEUUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM, CPEIHUM
o0uwM, cpegHUM NpodecCUOHANTBHBIM U BhICIIUM OoOpa3zoBaHueM. B To xe Bpems
KOKIBIA W3 JTHX Y4YeOHBIX TMPEAMETOB JODKEH OBITh OPHEHTUPOBAH Ha
IPUOPUTETHOE PEIICHHE 00pa30BaTENIbHBIX, BOCIHUTATEIbHBIX WM Pa3BUBAIOLIUX
3a7a4, CBA3AHHBIX C MpodOpUEHTAIMel O0yJaromMXCsi U CTUMYIHPOBAaHHEM
MHTEpeca K KOHKPETHOM O0JIaCTH HAy4YHOI'O 3HAHUA, CBA3aHHOIO C OHMOJIOTHEH,
MEIULUHOM, SKOJIOTUEH, ICUXOJIOIUEMN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueoHomy npeamety "buonorus" ma€t npencrapieHue o 1eiu
U 3a/auax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyoi€HHOM YpOBHE,
omnpezenser o0s3arenbHOe (MHBAPUAHTHOE) MPEIMETHOE COJEpP)KAHHE, €ro
CTPYKTYPUpPOBaHHE IO pas3jesaM M TeMaM, paclpelesieHue MO0 Kjaccam,
PEKOMEHIYET IOCJIE0BATEIbHOCTh M3Y4YeHHUsS Y4eOHOTro MaTepuana ¢ y4E€ToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3€H, JIOIMKHA Y4eOHOro mpoiiecca,
BO3PACTHBIX 0OCOOeHHOCTEH oOydaromuxcs. B mporpamme nmo 6uonoruu peann3oBaH
IPUHIIUI MPEEMCTBEHHOCTH C U3y4y€HHUEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOILIETO
oOpa3oBaHus, Onarojaps 4YeMy [MpPOCMaTpUBaeTCsd  HAMpPaBIEHHOCTh  Ha
MOCTEeNYIOIee pa3BUTUE OWOJNOTHYECKMX 3HAHUM, OPHUEHTUPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  DKOJOTHMYECKOTrO
MBIIIJICHUS, TPEACTABICHH 0 3T0POBOM 00pa3e )KU3HU, HAa BOCIIUTaHHE OEPEeKHOTO
OTHOIICHUS K OKpY)Karolel npupoaHoii cpeae. B mporpamMmme o OMOIOTUU TakkKe
MOKa3aHbl BO3MOXKHOCTH y4yeOHoro mnpeamera «buosnorus» B peanuszanuu
tpeboBanuii ®I'OC COO K mIaHHpPyeMbIM JMYHOCTHBIM, METAMPEAMETHBIM U
IPEIMETHBIM pe3yJibTaTaM 00y4eHUs U B HOPMUPOBAHUM OCHOBHBIX BUJIOB YU€OHO-
NO3HABATEJIbHOM JIEATEHOCTH OOY4YaloIIMXCS IO OCBOEHUIO COJEp)KaHUS
OMOJIOrMYecKoro oOpa3oBaHusl Ha YPOBHE CPEHET0 00IIEro oOpa3oBaHMUsL.

VYyebnsiii npeaMer «buonorus» Ha ypoBHE CpelHero oOiiero oOpa3zoBaHUs
3aBepiuaeT OUoNornueckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHHE
U yriyOJieHre 3HaHuN 00yJarouxcs O )KMBOW MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U



KJIETOYHOU OMOIOruM, SMOPUOSIOTUN U OMOJIOTUU PA3BUTHUS, TEHETUKH, CEJICKIINH,
OMOTEXHOJIOTUH, HBOJIOLMOHHOTO YYEHHS U SKOJIOTHH.

N3yuenne yuebHOro mnpenmera «buomorus» Ha yYrayOJeHHOM YpOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCA K IOCJIEAYIOIIEMY IOJy4EHUIO
Ouoyiornyeckoro  oOpa3oBaHUsi B  By3aX UM OpraHM3alMsX  CpPEIHEro
npogeccoHanbHOro oopa3oBanusa. OCHOBY €ro COJAEpKaHUsl COCTAaBISAET CUCTEMA
OMOJIOrMYECKUX  3HAaHUM, TMOJYYEHHBIX MpPH HU3YYEHUU  OOyJaroIIMMHUCS
COOTBETCTBYIOIIIUX CHUCTEMATUYECKUX Pa3lAeOB OMOJOTMH Ha YPOBHE OCHOBHOT'O
obmero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHHS MONYyYalOT pa3BuTHe. Tak,
paciupeHbl W yriayOneHbl OWOJOTHYECKHE 3HAaHWS O PACTCHUSAX, XUBOTHBIX,
rpubax, OakTepusx, OpPraHU3ME YeJOBEKa, OOIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJIHUTENILHO BKITIOYEHBI OMOJIOrMUeCKHUe CBEACHUS MPUKIIAIHOIO U TOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPBI ISl MOCIEAYIOIIErO
BbIOOpa mpodeccuu. Bo3moxkHa Takke WHTErpamusi OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYEHHBIMU OOYYaIOIUMHUCS TPU H3YYCHHUH
du3uKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrpykTypa mnporpamMMmbl Mo ydyeOHOMY mnpenmery '"buosorus" oTpaxaer
CUCTEMHO-YPOBHEBbI M 3BOJIOLMOHHBIM MOAXOAbl K H3YyYEHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CUCTEM pa3HOT0 YpOBHS OpraHU3aliH, 3BOJIIOLUN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHeHMs1 OMOJIOrMYecKoro paznooOpasus miuaHeTsl. Tak, B 10 kiacce usyyarorces
OCHOBBI MOJICKYJIIPHOH W KJICTOYHOM OWOJIOTHH, SMOPHOJOTHH W OHOJOTUH
pa3BUTHS, TEHETUKU U CEJeKIUHU, OMOTEXHOJIOTUH U CHUHTETUYECKOW OMOoNIoruu,
aKTyaTM3upYyIOTCS 3HaHWA OOYdJaroImuxcs 1Mo OOTaHWKE, 300JI0THH, aHATOMHH,
¢uznonoruu venoseka. B 11 kimacce u3ydyaroTcs 3BOJIIOLIMOHHOE YYE€HHUE, OCHOBBI
9KOJIOTUM U YUeHHue 0 onocdepe.

YueOubiii mnpeamer  «buomorus» mpus3BaH  00ECHEUUTh  OCBOCHHUE
00 y4aroMMUCs OMOJIOTHYECKUX TEOPUIl U 3aKOHOB, UJIeH, MPUHIIUIIOB U TIPABUJ,
JIeKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHUU, MHOTOO0pa3ud U OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, MOy,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIONINXCS HAYYHBIX JIOCTHXKEHHSX, COBPEMEHHBIX
WCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aCIIEKTaX OMOJOTHYECKUX 3HAaHUHU. s
pa3BUTHS U TOJACPKAHUS HWHTEpeca OOYyJaroImuxcsi K OHOJIOTHU Hapsay Co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUECKOI0 MaTepualia B COAEPKaHUU MPOrpaMMBbl
1o OMOJIOTUU TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS M PA3BUTHS
TOU WJIK UHOM 00JIaCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3aPyO0EKHBIX YIEHBIX
B PEIICHHUE BAKHEHIIINX OMOIOTMUECKUX B SKOJIOTHUECKHUX MpoOIeMm.

Lenb u3yyenus yuebHoro npeamera «buonorus» Ha yriyOJa€HHOM ypOBHE —
OBJIaJICHHE  OOYyYarOIIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAJILHOM



OpraHu3alliy JKUBBIX CHUCTEM Pa3HOrO paHra M MNpUOOpPETEHHE YMEHHI
UCMOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHUHU MHTEpEca K ONpeneaEHHON 00JacTH
npo(ecCHOHaIbHOM JEeATETbHOCTH, CBSI3aHHOM € OHOJOTMEN, WM K BBIOOpY
y4eOHOr 0 3aBeJIeHUs AJIs1 MPOAOIKEHUST OMOJIOrMUeCKOro o0pa3oBaHMsl.

Hoctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha
yriIyOJIEHHOM YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIICAYIOIINX 3a1au:

OCBOCHHE OOYYAIOIIUMUCS CHCTEMBbI OHMOJIOTMYCCKUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIEMIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX |
IpaBUjIaX, COCTABISAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpA; O
CTPOSCHHUHM, MHOTO00pa3uh U OCOOEHHOCTSX OHMOJIOTMYECKUX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJISIus, BUJ, OHOreonenos3, onochepa); 0 BbIIAIOLUIUXCA OTKPBITUSIX
Y COBPEMEHHBIX UCCJIEIOBAaHUSIX B OMOJIOTHY;

O3HAKOMJIEHHE OOY4YaroIMXCsi C METOJaMU IIO3HAHMS YKUBOM IPUPOJBI:
MCCIICZIOBATEIIbCKUMU ~ METOJaMH  OWOJIOTUYECKUX HayK (MOJEKYIspHOW U
KJIETOYHOM OMOJIOTUH, YMOPUOJIOTUU M OMOJIOTUHN PAa3BUTHSL, FTEHETUKH U CEJIEKIUH,
OMOTEXHOJNIOTUM ¥ CHHTETHYECKONM OWOJIOTHH, TMAaJCOHTONOTHH, JKOJIOTHH);
METOJJaMU CaMOCTOSTETIHbHOTO TPOBEJACHUS OMOJIOTUYECKUX WCCIEIOBaHUN B
nabopatopu U B nOpupoie  (HaOioJeHue, U3MEpEHHUe, HKCIEPHUMEHT,
MOJIETUPOBAHUE);

OBJIQJICHUE OOYyYAIOUIUMHUCS  YMEHHSIMHU: CaMOCTOSITEbHO  HaXOIUTh,
aHAJM3UPOBATh W HCIIOJIb30BaTh OHMONOTMYECKYI0 HMH(OPMAIINIO; TOIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIUKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npobJieMaMHi YeIOBEYECTBA; OIICHWBATH MOCIEACTBHUS CBOCH NEATENHHOCTU TIO
OTHOILEHUIO K OKpY)Karolled NPUPOAHON cpelne, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBI0  OKPYKAIOIIMX  JIFOJEH; OOOCHOBBIBATH W  COOJIIOJIATH  MEPHI
npodUIAKTUKY MH(PEKIIMOHHBIX 3a00JeBaHMil, MpaBuia MOBEACHUS B MPHUPOJE U
obecrieueHus: 6€30MaCHOCTU COOCTBEHHOM JKHU3HENEATENIbHOCTH B UPE3BBHIYAMHBIX
CUTYyallUsiX INPUPOJHOTO UM  TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaATh
COBpEMEHHbBIEC HAyYHBIE OTKPBHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YJaIOIINXCSl UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
MpoIecce 3HAKOMCTBA C  BBLIAIOIIMMHUCA OTKPBITUSIMH H  COBPEMEHHBIMU
HCCNIEOBAHUSIMUA B OHMOJIOTMH, pEHIaeMbIMHU €10 MpoOJieMaMH, METOJ0JIOrHei
OMOJIOrMYECKOT0 UCCIEA0BAaHNUS, TPOBEACHUSI KCIIEPUMEHTAIIbHBIX HCCIIEI0BaHUM,
perieHus OMOJIOTHYECKUX 3a/1ad, MOJACTHPOBAHUS OUOIOTHYECKUX OOBEKTOB H
IPOLIECCOB;

BOCTIUTAaHUE y O0YUYaIOIUXCs [IEHHOCTHOTO OTHOIIEHUS K KMBOU MPUPOJIE B
IIEJIOM U K OTJIENBbHBIM €€ 00beKTaM | SBICHUSM; (POPMUPOBAHUE IKOJOTHIECKOH,



reHEeTUYECKOM IPaMOTHOCTH, 0011IeH KYIbTYphI TOBEJCHUS B IPUPO/IC; UHTETPALIUH
€CTECTBEHHO-HAYYHBIX 3HAHU;

MpUOOPETCHHE  OOYYAIOMMMHKCS ~ KOMIIETEHTHOCTH B PallMOHAIHHOM
IPUPOJIONI0JIb30BAHUU (COOITI0/IEHUE MPABUII IOBEJICHUS B IPUPO/IE, OXPaHbI BUIOB,
JKOCHUCTEM, Ouocdepbl), COXPaHEHUU COOCTBEHHOI'O 3J0pPOBbS U 3/I0POBbS
OKpyXarommx Joae  (coomoaeHus Mep mnpoduinakTukd — 3a00J€BaHHM,
oOecrieueHue OE30MACHOCTU JKU3HENEATEILHOCTH B YPE3BBIYAWHBIX CHUTYAIUSIX
IPUPOJTHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJIb30BaHMUS
OMOJIOTUYECKUX 3HAHUNM U YMEHUH B TTOBCETHEBHOM JKU3HU;

CO3laHM€  YCJIOBMM  JJi1  OCO3HAHHOTO  BbIOOpa  00yYarOIIUMUCS
VHJAUBHYaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIICH
MOCTENYIONIEMY MPOPECCHOHATBHOMY CAaMOOMNPEICICHNI0, B COOTBETCTBHH C
UHUBUYyaJIbHBIMU MHTEPECAMU U MOTPEOHOCTIMU PETHOHA.

OO1ee 4KMcI0 YacoB, OTBECHHBIX HA M3ydCHHE OWMOJIOTUU Ha yTIyOJIEHHOM
YpOBHE cpeqHero ooduiero oopasoBanus, coctapisieT 204 gyaca: B 10 kimacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 yaca (3 yaca B HEJIETIO).

OT6op OpraHu3alMOHHBIX (OPM, METOJOB U CPEICTB OOyUEeHUs OHOJIOTUU
OCYIIECTBIISIETCS C Y4ETOM CHEU(UKH €ro COACpPKAHUS M HAIPABICHHOCTH Ha
MPOJOJDKEHUE OHMOJIOTMYECKOro O0pa3oBaHWsA B  OpraHU3alMsAX CPEIHEro
poheCCUOHATBHOTO M BBICIIIET0 00pa30BaHMUS.

OO0s3aTenbHBIM YCIOBUEM MPU 00YYEHUH OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SABJIICTCA TPOBEJCHUE JTabOpaTOPHBIX U TMpakTUueckux pador. Takxke ydactue
O0Oy4JaroMMXCs B BBIOTHECHUM MPOEKTHBIX U Y4€OHO-MCCIIENOBATEILCKUX PadoT,
TEMaTHKa KOTOPBIX OMPESIAETCS YIUTEIEM Ha OCHOBE HMECIOIIIMXCS MaTePHATbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHUH.



COJEPXAHUE OBYUYEHUA
10 KVIACC

ConepkaHue mporpamMMbl, BBIICJIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi OuoIOTUsl — KOMILJIEKCHasi Hayka. KpaTkast uctopus pa3BUTHS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Oouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHabl Mupa. [Ipodeccun, cszanHbie ¢ OWonorueil. 3HaueHWE OUOJNOTHH B
MPAKTUYECKON JIESITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
lapgeii, I'. Mengens, B. 1. Bepuanckuii, 1. 11. [laBnos, 1. 1. Meunukos, H. 1.
Bagunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuxk, /1. K. bensies.

Tabmuier u cxembl: «CBS3b OWOJOTHMU C JAPYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cucTeMbl Kak MNpeaMeT u3ydeHust Ouosornu. CBOMCTBAa KHUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOr0 COCTaBa, JAUCKPETHOCTh U IIEJIOCTHOCTD,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allUs,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTD, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHM3alid JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KIJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHuecKkuii), Ounocdepupiii. Ilporieccrl, mpoucxoasue B KUBBIX
cuctemax. OCHOBHBIC TpU3HAKKA XKWUBOTO. JKW3HB Kak ¢opMma CYIIECTBOBAHUS
Marepun. Hayku, n3ydaroniye xuBble CHCTEMbBI Ha Pa3HBIX YPOBHSIX OPraHU3alldH.

N3ydyeHnne xkuBbIX cucTeM. MeToabl Ouosornueckoil Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3allUsl, MeTaaHanu3. [loHsTHE 0 3aBUCHMON U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka runore3. Hynesas rumnotesa. IloHstue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumonmornueckux mgaHHbIX. OIIEHKA JOCTOBEPHOCTH TOJNYUYECHHBIX
pe3yabTaroB. [IpuyuHBI UCKaXKEHUS PE3yNbTaTOB JKcrepumeHTa. [loHsiTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuiet 1 cxembl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buonmoruueckue
cuctemel», «CBOICTBAa JKMBOW Marepum», «YPOBHM OpraHu3aluy KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue: 1ab0paTropHOE 000PYAOBAHUE JJIS TIPOBEICHUS HAOIIOICHUM,
WU3MEPEHNM, SKCIIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp3oBaHME pA3IUYHBIX METOAOB IIpU
U3YYEHUH KUBBIX CUCTEM)).

Tema 3. buosiorust KjieTku

Krnetka — cTpykTypHO-QYHKIIMOHANbHAS €IWHHIA KUBOTO. Mcropus
oTKpeITUA KIeTKu. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMI
TEOPHH.

Metonbl  MOJIEKYJSIPHOM W KJIETOYHOM  OWOJIOTMM:  MHMKPOCKOIIHUS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanuvix
Ka1emox. DNEKTPOHHass MUKpockomnus. Kougoxanwbnaa muxpockonus. Bumanvnoe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

IToptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitnen, P. Bupxos, K. M.
bap.

Tabmuier u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTuueckass paGora «l3yueHne MeTONOB KJIETOYHOM OWOJIOTHUHU
(xpomarorpadus, saextpodope3, AuPdepeHuaNIbHOe LEeHTpUpyrupoBaHue,
[TLIP)».

Tema 4. Xumunueckass OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Bopa u e€ ponb kKak pacTBOPUTEINS, PEAreHTa, YIaCTUE B CTPYKTYPUPOBAHUH KIIETKH,
TEIIOPEryISIuU. MuHepaibHbIE BEIIECTBA KJIETKH, UX OHOJIornyeckas poib. Poib
KaTHOHOB Y AaHMOHOB B KJIETKE.

Oprannueckne BeHIECTBA KIETKU. buomornueckne mnoauMepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O0enkoBoil Monekysnbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas cBs3b. BTopuuHas, TpeTHuYHas, 4YeTBEpTUYHAs
cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Kinaccudukauuss  Oenaxos.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapuabl, TUCAXapUIbl, OJUTOCAXAPUJIBI U TIOJUCAXAPHIBL.
OOmuit mmaH CTpoeHHs U (PU3MKO-XMMHYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsao-ruapodobHbIe cBoOlicTBa. Kitaccudukaius JTunuios.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMBbIKaHUIO, OJTYITPOHULAEMOCTb.

Hyxnennosie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xomruiementapuHoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnu PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
KIeTke. /[pyeue nyxneosuompugocpamol (HT®@). CexennpoBanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoyorusi: OMOXMMUYECKHE U OMO(DU3NICCKUE UCCIICOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMPYKMypsl U QYHKYUU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHhblii Ousaiin u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

[Hoprpersr: JI. [Tonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, .
Conrep, C. Ilpy3unep.

Junarpammel: «PacrpeiesieHne XUMAYECKHUX 3JIEMEHTOB B HEXKUBOU ITPUPOLIEY,
«PacnpeneneHne XMuMHUUECKUX 3JIEMEHTOB B JKUBOU MTPUPOIEN.

Tabmumer 1 cxemsl: «llepuonuueckast Tabivila XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoOJEeKyJbl BoAbl», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIEKYJIbl Oenika», «CTpyKTypbl OENKOBOW MOJEKYJbD», «CTpOEHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynsl ATDO».

OO6opynoBaHue: XUMUYECKAs TOCYJla U 000PYyI0BaHUE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkun.

JlabGoparopHas padora «lccrnenoBanne HyKJIEMHOBBIX KUCIIOT, BbIJICIICHHBIX
U3 KJIETOK PA3JIUYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMHU KJICTKH

Tunsl KIETOK: JyKapuoTHYeCKass U npokapuorndeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IpOKapuoT B OMOLIEH 03aX.

Crpoenue u GyHKIIMOHUPOBAHUE YKapHOTHUecKor KieTku. [InazmMarnyeckas
MeMmOpaHa (miazmaiemma). CTpykTypa Ijia3MaTH4eckod meMOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTuYecKyto MeMOpany: naccuBHbIi (Auddy3us, odmerd€éHnas
muddy3us), akTUBHBIA (MIEPBUYHBIA W BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).
[TonynponuniaeMocts MeMOpanbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHAOLUTO3:
OUHOLKTO3, (parouuto3. Dk3ounTo3. Kierounas crenka. CTpykTypa U (yHKIHH
KJIETOYHOM CTEHKH PAcTeHUid, rpuOOB.

Huronnazma. [uto3ons. [utockener. J[Buxenue nutomiazMbl. OpraHousl
kieTku. OnHOMeMOpaHHbIe OPraHOMAbI KJIETKH: 3HaomIazmaTuaeckas cetsb (J11C),
anmapatr [onbaXku, JM30COMBI, HMX CTpoeHHEe U (QyHKIUU. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPraHoHAOB KieTKH. CTpOoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyyIsipHbIN ) HAO0IIIA3MaTUIECKUA PETUKYITYM.
CekperopHas (yHkuus anmnapara ['onbmxu. Moouguxkayus Oenxkoe 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame Ionvoorcu. TpaHcmopT BelIeCTB B
KieTke. Bakyosmn pacturenpHbIX KieToK. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWMJBI  KIETKH:  MHTOXOHJPHH,  IIJIACTH]BI.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIC U CJIIOKHBIC TIACTHIBI (POTOCUHTE3UPYIOIINX dYKapHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JJIEUKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIUH HEMEMOpPaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIEUHBIE  KIIETKU.
Axmunogvlie KOMNOHeHmbl HemblueyHblx Kiemok. Mukporpyoouku. Ketounsiii
neHtp. CrpoeHue U JBWKEHUE JKTYTUKOB U pecHUYEK. MHUKPOTPyOOUKH
nuTorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMAamu U
muxpompyboukamu. MomopHnvle benxu.

Anpo. Obonouka sigpa, XpOMAaTHH, KapuoIia3Ma, SAPBIIIKYA, UX CTPOCHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpoMOCcOM B HUHTep(azHOM szpe. Idyxpomamuu u cemepoxpomamun. benxu
XpOMaThUHa — TUCTOHBL. /JuHamuxa s0epHou o6onouku 6 mumosze. Aoepubiil
Mmpancnopm.

Krnerounsle BkiroueHUs. CpaBHHUTENbHAA XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



[Toprpersrl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr n cxembl: «CTpoeHHE B3YKapHUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHne  pacTUTENbHOW  KIEeTKm»,  «CtpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpENnapaTbl OaKTepHUATbHBIX KIETOK.

JlaGopaTtopnas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas padora «/3yueHue IBHKEHHS LIUTOILIA3Mbl B PACTUTEIBHBIX
KJIETKAX.

Tema 6. O0MeH BellecTB U peBpallieHHe JHEPIUH B KJIETKe

AcCUMMIIALINS U AUCCUMUJISIIUS — JIBE€ CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. OJHepreTuueckoe ooOecrnedueHue KieTku: npeBpamienne ATD B
oOMeHHBIX mporeccax. @DOepMEHTAaTUBHBIA XapaKTep peakUUid KJIETOUYHOrO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-UHTHOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuuHBII CHHTE3 OPraHMYECKUX BEIIECTB B KIETKe. DOTOCUHTES.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dotocunTesa. CreroBas u TemHoBas (azbl. Pomoovixanue, Cs., Cs- u CAM-munwi
gomocunmesa. [IpogykTUBHOCTh poTOCHHTE3a. BrusiHue paznuunbix GakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUEHUE (POTOCHHTE3A.

XeMOCHUHTES3. Paznoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpuuIUpyronme OakTepuu, Kene300aKTepuu, CepoOdaKTEpPUH, BOJAOPOIHbBIE
OakTepun. 3HaYEHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3mbl. Buael Opoxenus. I[IpogykTel OpokeHHS M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

ABpoOHBIE OpraHU3MBbl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBINM TaMn. [ THKOINU3 — OECKUCIOPOIHOE PACIICTLICHHUE TIIFOKO3bI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ouonorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTETBHOE
dbochoprmmpoBanne. Iuepeus memoparnno2o epaouenma npomonos. Cunmesz ATD:



paboma npomonuou ATD-cunmaszwvl. IlpenumyinecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Mepel aHadPOOHBIM. I (HPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3Y», « DHEPreTHICCKUN 00MeH», «brocuHTe3
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE IJIi MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «3ydeHne KaTaTuTHYeCKOW aKTUBHOCTHU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCHJIa BOAOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTtopHas pabGora «CpaBHeHHME TmpomeccoB  (OTOCHMHTE3a W
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacsencrpennast uHpopManus u peanu3anus €€ B KJIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO CHHTEe3a. Peanusaius HaciencTBeHHOM nH@opmanuu. ['eHeTnueckuit
KOJI, ero cmoucrBa. TpaHckpumniusa — wmarpuuHbld cuHte3 PHK. [lpuHummne
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTese 6emnka.
VYcnous Ouocunrte3a Oenka. KomupoBanwe amuHokucinor. Pomas pubocoMm B
OouocuHTese Oemnka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MpPOKapuoT. ['mmnoresa
ornepona (®. XKako0, XK. Mano). Monexynsapuvie mexanuzmvl SKCNpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius oOMEHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbI romMeocTas.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KuzHeHHbIL YUK
JIHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogpaos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

BupycHsie 3a00neBanust 4enoBeka, )kuBoTHBIX, pactenuid. CITN]I, COVID-19,
COLIMAIILHBIE ¥ MEUIIMHCKUE MTPOOIIEMBI.

buoungopmamura: unmezpayusi u ananuz 6orvuux maccusos («bigdatar)
CMpPYKMYpHbuIX buono2udyeckux dannvix. Hanomexunonozuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie hynxyuu d6enxos. Cnocobwvl 00CmMagKu 1eKkapcma.



JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTte3 Oenkay, «I'eHeTHUECKUM KOI», «BUpPYChI»,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJENIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0eHHOCTH MPOIECCOB, MpoTeKarolmuXx B HHTepdase. [loaroroBka KIETKH K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EprUoabl UHTEP(a3bl.

Marpuunbii cunre3 JJHK — perumkanumsa. Ilpuamuner perumkanyu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIIBHOCTD.
Mexanusm perukauuu JJHK. Xpomocombl. CTtpoenue xpomocoM. Temomepsl u

TeloMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTWIl. JIUTUIOWIHBIA W
rariouHbld  HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Jlenenwne kieTku — MuTO3. CTaAMM MUTO3a U TIPOUCXOISATINE B HUX MTPOIIECCHI.
Tunel muto3a. Kaprokunes u uToKuHE3. brojornueckoe 3HaueHUE MUTO3A.

Perynsanuss MuToTHYECKOTOo MHKIA KJIETKH. [Iporpammupyemasi KieTodHas
rubesnpb — anomnTos.

Knerounoe simpo, xpomocombl, (yHKIIMOHAbHAsI TE€HOMUKA. MexaHuzmol
npoaughepayuu, ouggepenyuposku, cmapenus u eubemu xiemox. «l{ugposas
K1emKay — ouourngopmamuyeckue mooeniu QyHKYUOHUPOBAHUSA KIEMKU.

JlemoHcTpanuu

Tabmuupl U cxembl: «OKH3HEHHBIM LMK KICTKH», «Murtos», «CtpoeHue
xpomocom», «Permukanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOpEIIIKa JIYKay.

JlaGopaTtopHassi  pabora  «l3yuyeHnme  XpOMOCOM  Ha  TOTOBBIX
MHUKpOITperapaTax.

JlaGopaTopHas padora «HabGnroneHue MuTOo3a B KJIeTKaX KOHUYHMKa KOpelika
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPTaHU3MBI.

OC0oOCHHOCTH CTPOSHHUS U KU3HEACATSILHOCTH OJTHOKJICTOUHBIX OpPraHU3MOB.
bakTepun, apxew, OJHOKIETOYHBIC TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTHE
poTUCThI. KoJTOHMAIbHBIE OpraHU3MBI.



B3anMoOCBs3b 4acTe MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMBI opraHoB. OpraHnsm Kak e1rHoe nenoe. I'omeocras.

Tkanu pacteHuil. TUNbl pacTUTENBHBIX TKAHEN: 00pa3oBaTeibHAs, TOKPOBHAS,
OpoBOJsAIIasl, OCHOBHAas, MexaHuueckas. OcOOEHHOCTH CTpOeHHUs, (QYHKIUN U
PAaCIONIOKEHHS TKAHEN B OpraHax pacTEHUM.

TkaHM XKUBOTHBIX M YEJIOBEKA. TWUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCAMHUTENbHAs, MbIllIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHHUs, (QYHKUUNA WU
PaCIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHblE W TeHEpaTUBHbIE OpraHbl pacteHui. OpraHbl U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTrbl OJHOKJIETOUHBIX WU
MHOTI'OKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHYTpeHHMII cKkeneT. CTpOeHrE U THIIbI
COEIMHEHUS KOCTEN.

JIB>keHue  OpraHm3MoB.  JIBMKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue oprann3MoB. IlormomnieHue BoAbl, yrieKUCIOro ra3a i MUHEpaIbHbIX
BEIIECTB  pacreHusAMu.  [Ilutamume  KUBOTHBIX.  BHYTpHUmIOJIOCTHOE M
BHYTPUKJIETOYHOE MHUIIEBapeHue. [InTaHue MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue oprann3MoB. [[pixanue pactenuit. J{pixanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. [[prxarenbHas MOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIEFKUX IMO03BOHOYHBIX IKHUBOTHBIX.
JIpIxaTtenpHas cHUCTeMa 4YelnoBeKa. MexaHu3M BEHTWIUMH JETKUX Yy MTHL U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

TpancnopT BEmIECTB Y OPraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucrtemMa u €€ OpraHsl.
KpoBeHocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpamieHus. IBOJIOLHOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenue y opranu3moB. Beinenenue y pactennii. Belnenenne y )KUBOTHBIX.
Cokparutenbablie Bakyonu. Opranbl BbiaeneHus. @OuibTpanus, CceKpeuus u
oOpaTHOE BCACHIBAHME KaK MEXaHU3Mbl pa0OThl OpPraHoB BbiAelieHUd. CBA3b
MOJIOCTA TeJa C KPOBEHOCHOM W BBIJACIUTEILHOU CUCTEMaMU. Bbinenenue y



MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CTpoeHne U (QyHKIHMOHUPOBAHHE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OaxkTepuil ¥ LUCTHI IPOCTENIINX. 3alIUTa y MHOT'OKJIETOUHBIX pacTeHuil. Kyrukyna.
CpencrBa MacCUBHOM M XUMUYECKOM 3aIUThI. OUTOHLIUIBI.

3almMTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hedl. UMMyHHas cucrema udenoBeka. KiueTouHblil u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIA crenuduyecKuii
UMMYHUTET. Teopusi KIOHabHO-celleKTUBHOro ummynutera (I1. Opmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Poiib BpOoxKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OJITHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3ipaxumMocCTp U peryisius y paCTeHUM.
PocroBeie BemecTBa U X 3HAYCHHE.

HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
cCUCTEMA U €€ OTAEIIbl. DBOIIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pednexc wu
peduiekTopHas nyra. bezycinoBHbIE U yCIIOBHBIE PEQIIEKCHI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKene3pl 3HIOKPUHHOW CUCTEMBI U UX TOPMOHBI. [[elicTBrEe TOpMOHOB. B3auMocCBsi3b
HEPBHOMW U SHIOKPUHHOU cucTeM. [ mnoranamo-runodusapHas cucrema.

JemoHcTpanuu

IToprper: W. I1. [1aBnos.

Tabmuuper u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bogopociany, «bakrepunm», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CucreMbl  OpPraHOB  TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHre JNHCTOBOM IUIACTUHKNY, «TKaHU >KUBOTHBIX», «CKENEeT YelIoBEKay,
«ITumeBapurenpHass cucreMa», «KpoBeHOcHass cucrema», «/lpixarenpHas

CHUCTEMAY, «Hepnas CUCTEMAY, «Koxa», «MpImeuHast CHUCTEMAY,
«BplaenurenbHas CHUCTEMa», «IJHAOKpPUHHAs cucTeMa», «CTPOCHHE MBIIILbD),
«Mmmynuter»,  «KumeunonosmoctHeie», «CxeMa  NUTaHUSA  PACTEHUI,

«KpoBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHHUE THUAPHBI»,
«CtpoeHune 1uiaHapun», «BHYTpEeHHeEe CTpPOEHHE JOXKIAEBOro uepBs», «HepBHas
cuctema poid», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecMmbikatonuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MJIeKONUTaroumx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl OJHOKIETOYHBIX
OpPraHuM3MOB, MHKpPONpEnaparbl TKaHEW, pPaKOBUHBI MOJIJIIOCKOB, KOJUIEKIHH



HACEKOMBIX, UTIJIOKOXKMX, >KMBBIE SK3EMIUIIPhl KOMHATHBIX pacTeHUM, repdapuu
pacTeHMil pa3HbIX OTJEJIOB, BIAXHBIE IPEMAPaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YEJIOBEKa,
00opy0BaHHe JIsl IEMOHCTPAIMU TOYBEHHOI'O U BO3AYLUIHOI'O MUTAHUS PACTEHU,
paciueryieHus KpaxMaia u OeJIKoB Moj AecTBUEM (DepMEHTOB, 000pYAOBaHUE IS
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEJBbHBIX IBH)KEHHM, MOJEIH F'OJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3yyeHue TKaHEH KUBOTHBIX).

JlaboparopHas padora «/3ydeHnue opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. Pa3mHoOkeHHe U pa3BUTHE OPTaHU3M OB

®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKIIOYash BEreTaTUBHOE) U
nosoBoe. Buael  Oecronoro  pa3MHOXKEHUS:  MOYKOBaHUE,  CIOPYJIALIMS,
(dparmeHTanys, KIOHUPOBAHHUE.

[TonoBoe pasmHoxkeHue. llonoBble kneTkn, win ramerel. Meho3. Craguu
Mmeno3a. [loBegenne xpomocom B Meiose. KpoccuHrosep. bronorndaecknii CMbICIT
M€i03a M TMOJIOBOrO mpoiecca. Melo3 W ero MecTo B JKA3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoasieBoe pazsutue. I'amerorenes y KuBOoTHbIX. [1010BBIE Kenme3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeToK. CnepmaroreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U SMOPHUOHANIBHOE pa3BUTHE KUBOTHBIX. (CrHOCOOBI
OILTOJIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DOMOPHOJIOTHsl — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HLIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgocenos u modenu mopghocenesa. Cramun >MOpUOTEeHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). JpoOnenume. Tumbl  npobiieHus.
Jlemepmunuposannoe u Hedepmunupoeéannoe Opobnenue. bracmyna, munei
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMUX. 3apOAbIIIEBbIE JUCTKU
(racTpynsiuus). 3aKiazKa OpraHoB U TKaHEH U3 3apOAbIILIEBBIX JIMCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIErocs 3apojpiilia (d3MOpUOHANIbHAS WHIYKLIUS).
3akiazKa TIJIaHA CTPOEHUsT HKUBOTHOTO Kak pe3yibTaT HEepapXHueCKUX
B3aUMOJICHCTBUI TEHOB. BiusHue Ha 53MOpPHOHAILHOE pa3BUTHE Pa3IUUYHBIX
(paKTOpOB OKpY’KAIOLIEH Cpebl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
HernpsiMoe pa3BuTue. Pa3zButue ¢ meramopdo3oM y OECHO3BOHOUHBIX U
NO3BOHOYHBIX >KMBOTHBIX. DHONOrMueckoe 3HAYE€HHWE MNPSAMOrO0 M HENPSMOro
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOJE. THIbI pocTa >KUBOTHBIX. DakTOpsI
PEryJsiiuU POCTa KUBOTHBIX U uenoBeka. CTaguu mocTIMOPUOHAIBHOTO Pa3BUTHS



y )KUBOTHBIX U yenoBeKa. [lepuonsl oHTOreHe3a yenopeka. CTapeHHe U CMEPTh KaK
OMOJIOTUYECKUE MTPOLIECCHI.

Pa3smHoxxenne u pazButue pacteHuil. I'ameropur u crnopodut. Meiio3 B
KU3HEHHOM IuKJIIe pacteHuit. OOpa3zoBaHue Criop B npoiiecce Meios3a. ['amerorenes
y pactenuii. OIIoA0TBOPEHNE U PA3BUTUE PACTUTENBHBIX OPraHU3MOB. [[BoiiHOE
OILIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYIISIIIUM OHTOT€HE3a Y pACTEHUMN U )KUBOTHBIX.

JemoHcTpanun

IToptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuupl U cxembl: «BereraruBHOe pa3MHOXKEHUE», «TUmbl Oecrnoyioro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAb», «Pa3MHOXKEHUE HBIJICHBDY,
«PasmHoxkeHue runpel», «Meito3y, «Xpomocombl», «['amerorenes», «CTpoeHue
SAMIEKIIETKH W crepMaro3ouna», «OCHOBHBIE CTaauM OHTOreHesa», «lIpsmoe u
HeNpsiMOe  pa3BUTHE», «Pa3BuTMe MaKWCKOro »xykay», «Pa3BuTue capaHum»,
«Pa3zBuTne mArymku», «/{BOMHOE OIJIONOTBOPEHHUE Y LIBETKOBBIX PACTCHUN»,
«CTpoeHue CeMsiH OJTHOJOJIbHBIX M JBYAOJIbHBIX pacTeHUI», «KW3HEHHBIN ITUKII
MOPCKOM KanmyCTh», « KU3HEHHBIA [IUKI MXa», « KM3HEHHBIN [IUKJI TATOPOTHUKAY,
«KM3HEHHBIN LIUKII COCHBI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOMNpENapaThl SHLEKIETOK U
CIIEpMAaTO30MI0B, MOAENb «LIMKIT pa3BUTHS JATYILIKWY.

JlaboparopHas pabGora «l3ydeHue CTpOEHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpEnapaTax.

IlpakTuyeckas padora «BbIsIBICHHE MPU3HAKOB CXOJICTBA 3apOAbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTropnas pabora «CrpoeHHe OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTeHUn».

Tema 11. I'eHeruka — Hayka 0 HaCJeICTBEHHOCTHM U H3MEHYHMBOCTH
OpPraHn3MoB

HcTopus cTaHOBJIEHUS U pa3BUTHSI TeHETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B PA3BUTHUU T'€HETHKH.
Pa6oter H. K. KonsioBa, H. . BaBuiosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MTOHSATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKHA, JOMUHAHTHBIM M PELUECCUBHBIN
MPU3HAK, TOMO3UTOTAa, T€TEPO3UT0Ta, YUCTAs TUHUSA, TUOPUIbI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbl ~ TEHETUKH:  THOPUIOJOTUYECKUN,  IIUTOJIOTHUYECKH,
MOJIEKYJISPHO-TEHETUYECKU .

JlemoHcTpanuu



IToptpetsr: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. W.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. @unmunuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuiet u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopuass padora «Jlpo3oduina Kak OOBEKT T'E€HETUUYECKUX

VICCIICIOBAHUI».
Tema 12. 3aKOHOMepPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnens — 3aKoH

ennmHOo00pasusi THOPUIOB TIepBOro mokoneHus. [IpaBuno nomunupoBanus. Bropoii
3aKk0OH MeHaens — 3aKOH pAaclIeIUICHWs NPHU3HAKOB. LlUuToormyeckre OCHOBBI
MOHOTHOPHIHOTO CKpeUIMBaHus. | uIoTe3a YucTOThH raMer.

AHanmuzupymoniee ckpelmuBanue. [[pomexxyTouHblil XapakTep Haciaea0BaHMs.
Pacuienienre npu3HakoB IPU HEMOJIHOM JIOMUHUPOBAHHH.

JlurnbpuaHoe ckpenmBanue. TpeTwii 3akoH MeHens — 3aKOH He3aBUCUMOTO
HacJe0BaHus Ipu3HakoB. LluTonoruyeckue OCHOBBI AUTUOPUAHOTO CKPEIIIMBAHUSI.

CuerieHHoe HacienoBaHue npusHakoB. Paborel T. Moprana. CuerieHHoe
HACJIEJOBAaHUE T'€HOB, HAPYLICHHWE CLEIUICHHS MEXAY TeHaMH. XPOMOCOMHas
TEOPHsI HACIIEACTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPENEICHHS N0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TreTeporaMeTHbId 1oJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanmue npu3HaKoB, CUEIUIEHHBIX C TIOJIOM.

I'enorun kak uenoctHas cucrema. [meroTponus — MHOXKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJencTBHE HEaJUICIbHBIX TE€HOB.
Komnnementaprocts. Onucras. [Toaumepusi.

I'eHeTYECKMI KOHTPOJIb PA3BUTHS PACTEHHH, )KUBOTHBIX U YEIIOBEKA, a TAKKE
(GU3MONOTMYEeCKUX  MPOLECCOB, IMOBEACHUS U  KOTHUTHUBHBIX  (DYHKIIM.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— Tapa3uT» U «XO35MH — MHKpPOOMOMY». ['€HeTHYecKue acmeKThl KOHTPOJS U
U3MEHEHHS HACJIeJICTBEHHON MH(OPMAIIMK B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JleMoHCcTpanuu

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

Tabmuuer u cxembl: «llepBbiii 1 BTOpol 3aKoHbI Menaenss», « TpeTuil 3akoH
Mengnens», «AHAM3UPYIOUIEE CKpeluBaHue», «HemonmHoe aoMUHUpOBaHHEY,
«CuernsieHHOe HacJieJOBaHWE TMPU3HAKOB Y Jpo30uiibl», «l'eHeTuka Imoay,
«Kapuotun uenoBeka», «Kapuorun apozoduiey, «Kapuotun nruib,
«MHOXECTBEHHBIHN anjienu3M», «B3anumMoielicTBIE T€HOBY.

OOopynoBaHue: MojAeNb i JAEMOHCTpalMud 3aKOHOB €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJIEHUS M PACUIENJICHUs MPU3HAKOB, MOJETb IS
JEMOHCTpPAllMd 3aKOHAa HE3aBHUCUMOIO HACJIEIOBAaHUS IPU3HAKOB, MOJAENb JJIs



JEMOHCTpAlMU CUEIJIEHHOTO HACJIENOBaHUs IPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpemnapart: «/po3odunar.

IIpakTnueckas padora «lI3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(PHIBDY.

IIpakTnueckas  padora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIIHOTO
CKpEIIUBAHUS Y IPO30(PIIBDY.

Tema 13. 3aKkoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopelictBue reHoTUNa U cpelabl npu  (popMupoBaHuu ¢GEHOTHIIA.
N3menunBOCTh NpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIC MPU3HAKU. BUabl
VU3MEHYMBOCTU: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.

MonmudukannonHas HW3MEHYHBOCTb. Pomb cpeapl B (GOpMHUPOBAHUU
Moau(pukaoHHOM u3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHbBIN
psan u BapuanmonHass kpuBas (B. Horanncen). CpoiictBa MoaudUKaIMOHHON
W3MEHYUBOCTH.

['enoTMNIMUECKass N3MEHYUBOCTh. CBOMCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH.
Buapl reHOTUTTHYECKON W3MEHUYNBOCTH: KOMOWHATUBHAS, MyTaIlMOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTb. Mei03 M TOJIOBOM MpoliecC — OCHOBA
KOMOWHATUBHON U3MEHUYMBOCTU. POsIb KOMOMHATUBHON U3MEHYMBOCTH B CO3/IaHUU
T€HETUYECKOro pa3HooOpa3us B mpeiesiax OAHOro BUAA.

MyrauroHHass W3MEHUYMBOCTb. Buabl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIUPOBAHHBIE MyTauWu. SnaepHele U
quToIIa3Marndyeckue mMyraiuu. CoMaTU4YecKHe M TMoJIoBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHUs MyTauumii. MyTareHbl W WX BIHASHAE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O Mpolecca. 3aKOH TOMOJOTMYECKUX PSJIOB B
HacieacTBeHHod u3MmeHuuBocTH (H.M. BaBuno). BHesinepHass M3BMEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, PpOJb  DdNUSEHEMUYECKUX Gakmopos 6
HACNe008aAHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JleMoHCcTpanumn

[loprpersr: I'. ne @pus, B. Moranncen, H. Y. Basunos.

Tabmuet u cxembl:  «Buasl  u3MeHuuBOCTHY, «MonudukanronHas
W3MEHYUBOCTBY, «KomOuHaTuBHAs W3MEHUYMBOCTB, «Metio3y,
«OmnogorBopeHue», «I'enernueckue 3a007eBaHUS YEIOBEKa», « BUAbI MyTaIuii».

O6opynoBaHue: *KUBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTCHHM,
pUCYHKH ((poTorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJIAMHA U3MEHUYHBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MoAu(pUKAMOHHOW U3MEHUMBOCTH. llocTpoeHue BapuallMOHHOIO psiga U
BapUALIMOHHON KPUBOW.



IIpakTtnueckass paGora «Myrauuu y aApo3oduibl (Ha TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eHeTuka 4es0BeKa

Kapuorun uenoBeka. MexayHapoaHas INporpaMMa HCCIECJOBAaHUS T€HOMA
YyelnoBeKa.  MeTonpl  HM3yd4eHUsT TEHETHMKH  4YEJIOBEKa:  I'EHEaJlOrM4YeCcKHi,
OIM3HEIOBLIN, LIMTOT€HETUYECKUM, MTOIMYJISALIMOHHO -CTATU CTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKUH. CoBpeMeHHOE OIpeesICHUE TEHOTUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, FEHOTUIIMPOBAHHUE, B TOM YHCIIE C MOMOIIbIO
[T11P-ananu3a. HacnencrBenHble 3a001eBaHus dyeloBeKa. I eHHbIC M1 XpOMOCOMHBIC
0onie3Hn 4yenoBeka. boJle3HH C HAcIEACTBEHHON MPelpacnoyioK€HHOCTHIO.
3HaueHHE MEAMIIMHCKON T'€HETHKU B NMPEIOTBPALLECHUN U JEUEHUU I'€HETUYECKHX
3a0oneBaHuil ueroBeKka. MeauKo-TeHeTUYeCKoe KOHCYIbTupoBaHue. CTBOJIOBbIE
KIETKU. [IoHATHE «T€HEeTHYECKOro rpysa». JTUYECKHE aCIEKThl MCCIEIOBAHUM B
o0JacTh peJaKTUPOBAaHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue QaxkTopbl MOBBIIIEHHONM YYBCTBUTEIBHOCTH 4YEJIOBEKA K
GU3nYECKOMY M XMMHUYECKOMY 3arps3HEHUIO OKpYyKarolen cpesl. I 'enernueckas
MIPEAPACTIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSM.

JlemoHcTpanuun

Tabmuuer u cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUs T€HETUKH
qenoBekay, «I eHeTnueckue 3a00J1€BaHUS YETIOBEKaY.

IIpakTuyeckas padora «CoOCTaBICHHE U aHAIN3 POITOCIOBHOMN.

Tema 15. Cennekuusi Opranu3MoB

JlomecTrkanys v cenekums. 3apoKICHHUE CENEKIUU U JOMECTHKALUU. Y YEeHUE
H. . BaBunoBa o LleHTpax NpoOHCXOXAECHHS W MHOrooOpas3usi KyJbTYpPHBIX
pactenuii. Ponb cenekuuu B CO3JaHUK COPTOB PACTEHUH U MOPOJI KUBOTHBIX. COpT,
110pOJ1a, IITaMM. 3aKOH I'OMOJIOTUYECKHUX PSAOB B HACIECICTBEHHON U3MEHYUBOCTH
H. U. BaBunoga, ero 3HaueHue Jyisi CEIEKIIMOHHON Pa0OTHhI.

Metoapl cenekuoHHON paboThl. VckyccTBeHHBI OTOOpP: MaccOBBIM U
VHUBUyaJIbHBIN. Oranel ~ KOMOWHAIMOHHOM  cenekuuu.  VcnelTaHue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OLEHKU
(peHOTHIIA TOTOMCTBA U OTOOP MO FE€HOTHUIY ¢ oMoIlbo aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJA  CEJCKIIMOHHOW  paOoThI.
PannanmoHHbIN M XMMUUYECKUH MyTareHe3 Kak NCTOYHUK MYTallUMi y KyJbTYPHBIX
¢opm opranuzmoB. lcnonb3oBaHHE TE€HOMHOIO PEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11 mony4yeHus: nCX0JHOro MaTepuaiia Juisi CENEKIIMH.

Ilony4yenue IIOJINTUIONIOB. Bnyrpusunosas ruOpuan3anms.
bmuskopoacTBeHHOE — cKkpeliMBaHue, WM UHOpuAMHT.  HepoacTBeHHOe
CKpeIlMBaHUe, WM ayrOpuauHr. I'erepo3uc u ero mnpuuuHbl. Mcnosib3oBaHue
rerepo3uca B cenekuunu. Otnanéunas rubpuausauus. llpeononenue Oecruioaus



MEXBUOBBIX THOPUAOB. JIOCTUKEHHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enénast
DesooOYUAY.

CoxpaHeHue 1 U3y4eHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U X
IUKUX poAWYel AJi CO3AaHUsI HOBBIX COPTOB U TMOPUIIOB CEJIbCKOXO3SHCTBEHHBIX
KyJIbTYp. H3yuenue, coxpaumenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbIX  HCUBOMHLIX 6 YENAX VIYUUIeHUS]
CYWecmeyowux U co30aHusi HO8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM HUCIe C
NpUMEHEHUEM COBPEMEHHBIX Memo008 HAYYHbIX UCCLe008AHULL, Nepedo8blx uoell u
NnepCcnekKmuHbIX MexXHOI02UM.

JlemoHcTpanuu

Iloprpers: H. M. Basunos, 1. B. Munuypun, I'. JI. Kapneuenxo, II. IL
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiet u cxembl: «LleHTpBI MPOUCXOKACHUS U MHOTOOOPA3Us KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIEICTBEHHOW H3MEHUYMBOCTH,
«Mertoapl cenexuun», «OtnanéuHas rudbpuanzanus», «Myrarenesy.

JlaGoparopHas padora «l3ydeHue copToB KyJIBTYPHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX.

JlabGoparopHasi padora «/3yueHrue METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHnD».

Ikekypeusi «OCHOBHBIE METOABI U JOCTHIXKCHMSI CEJICKIIMW pPACTCHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIMIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIN y4acTOK, B TEIJIMYHOE XO34HCTBO, B JIaOOPAaTOPUIO
arpOYHUBEPCUTETA WM HAYYHOT'O LICHTPA)».

Tema 16. buorexHo/10rusi 1 CHHTETHYECKAsE OHOJIOTHS

OOBeKTbI, HCHONb3yeMble B OHMOTEXHOJOTHMH, — KIETOYHbIE M TKaHEBBIC
KYJIbTYPHI, MUKPOOPTaHU3MBl, 170:¢ XapaKTEepUCTHUKA. TpanumonHas
OMOTEXHONOTUA:  XJIeOOMeueHnue, TMOITYyYeHHE KHCIOMOJOYHBIX TMPOJYKTOB,
BuHOMEMMe. Mukpoouonoruueckuii cuHTe3. OOBEKTHI MUKPOOHMOIOTUYECKUX
TexHonorui. [IponusBoacTBo Genka, aMUHOKUCIIOT M BUTAMUHOB.

Coznanue TEXHONOTMH M MHCTPYMEHTOB ILIEJICHAIIPABICHHOIO MU3MEHEHHUS H
KOHCTPYMPOBAHUS T'€HOMOB C LIEJIbIO MOJYYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEPIKAILMX HE BCTPEYAIOLIUECS B MPUPOJE€ OMOCUHTETUYECKHE TYTH.

Kierounass wnxkeHepuss. MeTonbl KyJIbTypbl KJIETOK M TKaHEUW PACTECHUN H
KUBOTHbIX. KpuoOanku. Comaruueckas rubpuauzanuss W COMaTHYECKUN
sMOpuorene3. lMcrnosib30BaHUE TalIOU0B B CEJICKUHMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHAIbHBIX U NOJAUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpPEHHE. PeKoHCTpyKuus
SAMIEKIIETOK U KIOHUPOBAHUE MBOTHBIX. METOM TPAHCIUIAHTALUU SIEp KIIETOK.



Texnonozuu 0300po8nenus, KyibmusUpo8arus U MUKPOKIOHAIbHO2O PASMHONCEHUS
CebCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas HWHXEHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA H
koHcTpyupoBanue pekomOuHanTHeIX J{HK. Cozdanue mpanceennvix opeanusmos.
JIOCTHKEHUA U IEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. JKOJIOTUUECKUE
U 3TUYECKHE TPOOJIEMbl TEeHHON MH)KEHEPHH.

Menunuackue onorexnosnoruu. [locrrenomuas mudposas meaunuaa. TP -
JMarHoCTUKa. MeTaboJIOMHBI aHaJU3, TEHOICHTPUYECKUM aHalIu3 MpoTeoMa
YEJIOBEKa JUI1 OLEHKH COCTOSHHSI €ro 3J0pOBbs. VICIOIB30BaHHWE CTBOJIOBBIX
kineTok. TapretHas Tepanus paka. 3D-Omoumkenepust nans  pa3pabOTKu
(yHIaMEHTATbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTUH, CO3aHMsI KOMIUIEKCHBIX
TKaHEH COuYeTaHHEeM TEXHOJOTHil TpEXMEpHOro OMONMpPUHTUHTA U cKaddonauHra
JUISL PELLICHUS 33]1a4 [IEPCOHATN3UPOBAHHON MEIULIUHBI.

Co3nganne BEKTOPHBIX BaKIMH C IENbI0 OOEcredeHus KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oymuteneir OPBU, ycraHoBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
¢yukuuonupoBanus PHK-comepxamux BHpPYCOB, BBI3BIBAIOIIMX OCOOO OMACHBIC
3a00JIeBaHMs YEJIOBEKA U JKUBOTHBIX.

JemoHcTpanuu

Tabmuupr u cxemsl: «Mcnop30BaHUE MUKPOOPTaHU3MOB B IIPOMBILIIIEHHOM
IPOU3BOJICTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXEHEPUD).

JlaGopaTopHas padora «/3yueHue 00bEKTOB OUOTEXHOJIOTHUIY.

IIpakTuyeckas padora «llosydeHrue MOJTOYHOKUCIBIX TPOTYKTOBY.

JKckypeusi «bUOTEXHOJIOTHS — BaKHEWIIAash MPOU3BOJAUTENbHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apokaeHue W pasBUTHE IBOJTIOLNMOHHBIX NPEACTABJEHUN B
onosioruu

OpomoninonHast Teopus Y. JlapBuna. Ilpennochuiki BO3HUKHOBEHUS
napBuHU3Ma. JKn3Hb ¥ Hay4yHas aesrenbHocTh Y. JlapBuHa.

JIBrKyme cuiibl 3BOMIOIUY BUI0B 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
pa3sMHOXKEHUSI OpraHM3MOB, HACJIEJICTBEHHAas H3MEHUYMBOCTh, OoppOa 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cunTeTnyecko teopuu dBomoruu (CTD). HeltpanbHas
teopust 3Bomonuu. CoBpeMEHHas 3BOJIOLNMOHHAs  Ouojorus. 3HauyeHHE
ABOJIIOIIMOHHON TEOPUHU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MHUpA.

JlemoHcTpanumn



[Toptpertsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapsun, C. C. YUerBepukos, . W. llImansraysen, Jx. Xonnaeitn, . K.
benses.

Tabmuiet u cxembl: «Cuctema sxxuoit mpupobl (1o K. JInnuer)y, «Jlectauiia
XUBBIX cyiecTB (o Jlamapky)», «MexaHusM (popMUpPOBaHUS MPUCTIOCOOTECHHUN Y
pactenuii u KuBOTHBIX (110 Jlamapky)», «KapTa-cxema mapiipyra myremectBus Y.
Hapsuna», «Haxoaxu Y. [apsuna», «®Dopmbl OOpbObI 3a CYIIECTBOBAHUEY,
«IToponpl romyoOei», «MHoroo0pasue KyabTypHbIX (GopM KanmycTb», «llopoas
JIOMAIITHUX JKUBOTHBIX», «CxeMa oOpa3zoBanus HOBBIX BUJO0B (1o Y. [lapBuny)»,
«CxeMa COOTHOLIEHUS JBMXKYIIUX CHJI 3BOMOLMH», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPHH 3BOIOLIUN.

Tema 2. MUKpPOIBOJIIOLHSA U €€ Pe3yJIbTaThI

[TonynAnust Kak dI€MEHTapHas €AuHUIA YBOMIOIUHA. COBpEMEHHBIE METOBI
OLIEHKM TE€HETUYECKOr0 pa3HooOpasusi W CTPYKTyphl mnomynanuil. M3menenue
reHopoHJa MOMYJSIIUU KaK dJEMEHTAapHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH
reHeruaeckoro papHosecus . Xapnau, B. BaitnOepra.

OneMeHTapHble (DAKTOPBI (IBMKYIIUME CHUJIBI) SBOJIONUU. MyTalmOHHBIN
nporiecc. KomOunatuBHass u3MeHYMBOCTH. Jlpeiid reHoB — ciydaiiHble
HEHaIIpaBJICHHbIE U3MEHEHMSI YaCTOT ajuiesiel B MOMYIsIusax. D (eKT ocHOBATENS .
Ippexm oOymuinounozo copaviuka. CHUdCEHUe 2eHeMUYECKO20 pPA3HO0OPA3UL.
npuuunsl u creocmsus. llposenenue agpghexma opetigha 2enos 8 6ONLUIUX U MATILIX

NONYNAYUSIX. Murpanumu. N3omsuus MO YJISALUM: reorpaduueckas
(mpocTpaHCTBEHHAs ), OMooruyeckast (pernpoyKTUBHAS).
EctectBeHHbI 0TOOp — HampaBisiomuii  gaktop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JABWXKYIIWWA, CTAOWIM3UPYIOUIUH,  Pa3pbIBAIOIIHIMA
(mu3pyntuBHbIN). [lomoBoli orOop. BO3HUKHOBEHHE M DBONIOLMS COIMATIBLHOTO
MTOBEACHUS KUBOTHBIX.

[Ipucrnoco0IeHHOCTh ~ OPraHU3MOB KAk  pe3yJibTaT  MHUKPOIBOJIIOIUU.
Bo3HukHOBeHUE pUCOCOO0IEHUHN Y Opranu3mMoB. ApoMopd03bl U UANO0AANI TAIIUH.
[Tpumeps! mprcocoOIeHnit y Oprann3MoB: Mop(donorudeckue, Gu3noIornIecKue,
Onoxumuyeckue, rmnoBefeHUYeckue. OTHOCUTENBHOCTh  MPUCIIOCOOJICHHOCTH
OpPraHU3MOB.

Bun, ero kpurepum UM CTpyKTypa. BugooOpa3zoBaHue Kak pe3yibTaT
MUKpo3BoMtolMu. M3onsauusa — xmoueBoil (aktop BupooOpazoBanus. Ilytu u
CIOCOOBI BUJI000pa30BaHUS: AJJTONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE (9KOJIOTHUYECKOE), «MTHOBEHHOE (moymumuionau3anys,
rudpuauzanus). JJnuTeasHOCTh 3BOTOLUOHHBIX TPOLIECCOB.

Mexanu3mMbl GOpMUPOBAHUST OMOJIOTUYECKOT0 pa3Hoo0pasusl.



Posb 3BOTIONIMOHHOM OUOJIOTHH B pa3padOTKE HAYYHBIX METOJOB COXPaHEHUS
OounopasHooOpasusa. MUKpPOIBOMIOLMS U KOIBOJIOLHUS Mapa3UTOB U HUX XO35EB.
Mexanu3Mbl (GOPMHUPOBAHUSL YCTOMYMBOCTH K AHTHOUOTUKAM M CITIOCOOBI OOPBHOBI €
HEH.

JleMOoHCcTpanuu

[Toptpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmuiet u cxembl: «MyTanoHHas W3MEHUYMBOCTHY, «llomymsnnonHas
CTPYKTypa Bula», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepra», «/IBmwxymiue
CHJIBI 3BOJIOIUNY, «DKOJIOTHYECKash MU30JIALMS MONYJSIUI ceBaHCKOU (openny,
«I"eorpaduueckas U30JSALMS TUCTBEHHUIIBI CHOMPCKOU U TMCTBEHHULIBI JJAyPCKOI,
«ITonynsIIMOHHBIE BOJHBI YUCIIEHHOCTH XMIIHHUKOB U KEepTB», «Cxema JNeicTBuUs
€CTECTBEHHOT0 0T00pay, «@opMbl 00pHOHI 3a CylIecTBOBaHUEY, «HAYCTpHATbHBIN
MenaHu3m»,  <«OKuBble — uckomaeMble»,  «IIOKpOBUTENBCTBEHHass  OKpacka
KUBOTHBIX», «lIpenynpexnaromas oOkpacka 3>XHBOTHBIX», «Dusnonornyeckue
apantanuny, «l[IpucnocoOJIeHHOCT, OpraHu3MOB U €€ OTHOCHTEIBLHOCTHY,
«Kpurtepuu Bunay», «Bunpi-nsoitnukny», «CTpyKkTypa Buaa B mpupoae», «CrocoOsl
BU1000pa3oBaHus», «I eorpaduueckoe B11000pa3oBaHue TPEX BUIOB JIAHBIILICH»,
«KoJIornYeckoe BUA000pa30BaHUE BUAOB CHUHHULY, «l[lomumionasl pacTeHMiD»,
«KanycTHO-peieuHbIil ruOpum.

O6opynoBanue: repoapuy pacTeHUM, KOJUICKIIMY HACEKOMBIX, Uydelia MTHUIl U
3BEpEll ¢ mpuMepamMu pa3IuyHbIX MPUCTIOCOOICHUH, Yyyesa NTUI] U 3Bepell pa3HbIX
BUJIOB, TepOapru pacTeHUW OJM3KUX BHJIOB, OOPA30BABIIUXCS Pa3TUYHBIMU
crioco0amu.

JlaGopaTopHas pa6ora «BpIsBIeHUE U3MEHUUBOCTH Y 0COOEH OJTHOTO BUIA.

JlaGopaTopHas padora «IIpucrnoco6aeHus OpraHu3MOB U UX OTHOCHUTEIbHAS
1eJ1eCO000Pa3HOCThY.

Jlaboparopnass pabGora «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHIO».

Tema 3. Makpo3Bo/IIOIIHS U €€ pe3yJbTaThl

Metonbpl HM3ydeHUS  MaKpO3BOMIOUUM. [lameoHTOIOrMYecKkue  METOABI
uzydeHus: odBomonuu. Ilepexognsie GopmMbl U QUIOTEHETUYECKHE  PSIIbI
OpraHU3MOB.

buoreorpadguueckue Meronsl u3ydeHus sBomtouud. CpaBHeHUE (IOpHI U
(ayHbl MaTrepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emun. Bupbi-
SHIEMUKH U PEIIUKTHI.

OMOpPHONIOTUYECKHE U CPABHUTEIBHO-MOP(}OIOrUuecKre METO/bl U3y4eHUs
ABOMIOIMM. ['eHeTHuecKue MexXaHWU3Mbl HBOJIOLMM OHTOTE€HE3a W  IOSBIICHUS
DBOJIOUMOHHBIX ~ HOBLIECTB. ['OMOJOrMYHBIE W  AHAJOTWUYHBIE  OPraHBbL.
PynumenTtapuble  opraHel M aTaBuU3Mbl.  MOJIEKYJISIPHO-T€HETHYECKUE,



OMOXMMUYECKHE U MaTeMaTHYeCKHEe METO/IbI U3yUEHUs SBOMIOIMU. ['OMONIOrnuHbIe
reHbl. CoBpeMeHHbIE METO/Ibl TOCTPOCHUS (PUIIOTEHETUUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLMSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBujia) dBOMOUUU. [IpuHyun cmenvl QyHKYUI.
HeoOpatumocts 3BOMtouMU. AfanTuBHas paauauus. HepaBHOMEpPHOCTh TEMIIOB
SBOJIFOLUH.

JemoHcTpanuu

[Toprpersr: K. M. bap, A. O. KoBanieBckuii, . Mrosep, O. ['ekkens.

Tabmuier 1 cxeMbl: «DUITOreHETUYECKUI P JOMIAAN», «APXEONTEPUKCY,
«3Bepo3yorie  smepb»,  «Creromedansy,  «Punnodputsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpadguueckue 30HBI 3emiam», «Jlpeiid KOHTUHEHTOBY,
«PemukThly, «HadampHble cTamuu SMOPHOHAILHOTO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOrMYHBIE W AHAJIOTHMYHBIE OpraHbl», «PyaIuMeHTHD,
«ATaBU3MBI), «XPOMOCOMHBIC HAOOpPHI 4YEIOBEKAa W IMUMIIAH3e», «lTaBHBIC
HAIPABIICHUS 3BOJOLHIY, «OO0II1e 3aKOHOMEPHOCTH SBOJIOLIUN.

O6opynoBaHnue: KOJUICKIINH, TepOapuu, MYJSKH HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenne U pa3BUTHE KU3HU HA 3eMJie

Hayunble rumoTe3bl NPOUCXOXKACHHS >KU3HU Ha 3emiie. AOUOTeHe3 W
naHcnepmus. [[oHayuHble NpeACTaBICHUS O 3apOKACHUM KU3HU (KPEALIMOHU3M).
I'nnores3a NOCTOSSHHOTO CaM03apOKICHU )KU3HU U €€ onpoBep)keHue onsitamMu O.
Penu, JI. Cnamnanmnanmu, JI. [lactepa. [Iponcxoxaenne ®u3HA U aCTPOOHOIIOTHS.

OCHOBHEBIE STaIbI HEOPraHUYECKOU YBOJIIOIUH. [Imanerapuas
(reonoruyeckas) OHBOMIONMSA. XHMHYCSCKas OJBOIMIONMSI. AOHOTCHHBIM CHHTE3
opraHMyeckux BeniecTB M3 Heoprannueckux. OmpiTr C. Mwumnepa u I'. IOpm.
O6pazoBanue noaumepoB u3 MmoHoMepoB. KoamnepBatnas runoresa A. U. Onapuna,
rUMnoTe3a mepBuuHOro OynmboHa Jlx. XompaeiiHa, reHeTuueckas rumore3a [
Ménnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHre MeMOpaH U BO3HUKHOBEHUE MPOTOKJICTKH.

Hcropus 3emiin u MeTOIBI €€ n3yueHus. VickomaemMple OpraHM4ecKue OCTaTKH.
I'eoxpononiorust u €€ Meroabl. OTHOCHTENbHAsA W A0OCOJIOTHAS T'€OXPOHOJIOTHS.
["'eoxpoHoiornyeckas mKan€a: 30Hbl, 3Pbl, IEPHUOBI, STTOXH.

HavanpHble s3Tanbl opraHuyeckoil sBomounu. [losiBIeHHE W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIOIUS MeTadonu3Ma. BO3HMKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpemMeHHBIE MUKPOOHBIE OMOTUIEHKM KaK aHaJor TMEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl 1 5yKapuOTBHL.



[Tpoucxoxenue sykapuoT (CHMOMOreHe3). DBOMIOLMOHHOE MPOUCXOKICHUE
BUpycOB. [IpoucxoxIeHre MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPIaHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIIOLUU BBICHIMX pacTeHUil. OCHOBHBIE apoMOp(O3bI
pacteHnii. Bpixom pacteHunid Ha cymy. [losiBieHHe CIIOPOBBIX pPacTeHUW U
3aBoeBaHre umu cymu. CemeHHble pacTeHus. lIpoucxoxaeHue IBETKOBBIX
PacTEeHUMN.

OcHOBHBIE 3Tamnbl 3BOJIOUUM KUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. BeHpckas ¢ayna. KemOpuiickuii B3pbIB — TMOSBICHUE COBPEMEHHBIX
TUMoB. llepBbie XOpaOBbIE )KUBOTHBIE. JKU3Hb B BOJE. DBOOLUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u pentuianil. IlpoucxoxaeHne MIEKOMUTAIOUINX H
ntul. [lpunoun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOUHBIMU U
IIO3BOHOYHBIMU KUBOTHBIMH CYILIH.

Pa3Butue ku3HM Ha 3emie MO 3paM M NEpHoAaMm: apxel, MpoTepo30il,
najie030i, Me3030M, KaiitHo30i. OO011ast XapakTepuUCTUKa KINMAaTa U T€0JIOTNYECKUX
nporeccoB. [losiBJIeHHE 1 paclBET XapaKTEpHBIX OPraHU3MOB. YTJIe0O0pa3oOBaHUE:
€ro yCJIOBUS U BIUSHUE HA Ta30BBIA COCTaB aTMOC(EPBHI.

MaccoBble BEIMHUPaHHUsSI — 3KOJOTMYECKHUE KPU3UCHI Ipouuioro. IIpuunHel u
CJIEICTBUSL MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOIMYECKUN KPHU3HUC, €T0
ocoberHoctu. [IpoGraema coxpaneHus 6uopazHoodpasus Ha 3emuie.

CoBpemeHHasi cuctemMa opraHudeckoro mupa. [lpuHIUMNBL Kiaccudukauuu
opranu3MoB. OCHOBHBIE CHCTEMATHYECKHE IPYIIIIBI OPraHU3MOB.

JlemoHcTpanun

IToptpeter: ®@. Penu, JI. Cnamnannaunu, JI. Ilactep, 1. . Meunukos, A. WM.
Omnapun, [x. Xonnein, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuupl u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lacTepa mo
M3YYEHUIO CaMO3apOXKJIeHUs ku3HW», «Cxema ombita C. Mwmepa, I'. FOpwn»,
«JTanpl  HEOPraHMYECKOW  3BOMIOUUW»,  «['€0XpOHOJOrMYecKas  IIKajlay,
«HavanpHble 3Tanbpl OpraHMYecKoil 3BoMIOIUNY, «CxeMa 00pa30BaHUSA 3YKapHUOT
nyréM cumoOuoreHesza», «Cucrema >XUBOM mnpupoasl», «CTpoeHHe BHUpPYCay,
«ApoMopdo3bl  pacTeHuil», «PUHHOPUTB», «OJHOKIETOUHBIE BOJOPOCIIN»,
«MHoroksetounbsle Bopopocan», «Mxwm», «llanoporHukm», «l'onoceMeHHBIE
pacteHus», «Opransl HIBETKOBBIX PACTEHUI», «CXeMa pa3BUTHS KUBOTHOTO MUAPa»,
«ApoMopdo3bl KUBOTHBIX», «[IpocTeitmmey, «Kumeunononoctueie», «Ilnockue
yepBu», «Unenucronorue», «PwiOb», «3eMHOBOIHBIEY, «lIpecMbIKaromecs,
«IItnupy, «MekonuTaromuey», «Pa3BUTue )XU3HU B apXEUCKOM 3pe», «Pa3Butne
XKU3HU B TPOTEPO3OUCKON 3pe», «Pa3Burhe XU3HM B NAJICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTHE )XU3HU B KalHO30UCKOM 3pey,
«CoBpeMeHHasi CUCTEMa OPTraHUYECKOI0 MUPa».



O6opynoBanue: repOapuu  pacTEHUN pa3IUYHBIX OTJEJIOB, KOJUICKIUU
HAaCEKOMBIX, BIQXXHBIE MPEMapaThl KUBOTHBIX, PAKOBUHBI MOJLIFOCKOB, KOJIJIEKIIUU
WTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX, UydeJia IITUL]l U 3BEPEH, KOJIEKITUN
OKaMEHEJIOCTEW, TOJIE3HBIX HCKOMAEMbIX, MYJSDKM OpPraHM4e€CKUX OCTaTKOB
OpraHU3MOB.

Bupryanbnas nadoparopHasi padora «MopaenupoBanue onbIToB Muiepa—
HOpu no u3yueHno abMOreHHOT0 CHHTE3a OPraHMYECKIX COSTMHEHUN B IEPBUYHOM
atMocdepe».

JlaGopaTropnas pabGora «J/I3ydeHue W OMUCAHHUE HCKOIAEMbBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuueckass padora «l3yueHue OCOOCHHOCTEW CTPOEHUS paCTEHUU
Pa3HbIX OT/EJIOBY.

IIpakTnyeckas padora «3ydeHue ocOOEHHOCTEW CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxokaeHue 4eJ10BEKa — AHTPONOr eHe3

Pa3zgensl 1 3a1aun aHTPONOJIOTUU. METO/ bl aHTPOIOJIOTUH.

CraHoBlIeHHE MPEACTABICHUNA O MPOUCXOXKIECHUU YeloBeKa. PemurunosHbie
B033peHUsI. COBpEMEHHBIE HAYUHBIE TEOPHUU.

CX0/ICTBO 4eJI0BEKa C KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOrHIECKHE, AMOpPHOJIOTUYECKHE, (hU3M0I0r0-OMOXUMHUYECKHE,
noBezeHYeckre. OTIMYMS YeIOBEeKa OT KMBOTHBIX. [IpIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BuTHE rOJI0BHOrO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBL.

JIBrkyiue cuitbl (PakToOpbl) aHTPOIMOTeHE3a: OMOJIOTUYECKHE, COIMATIbHEIE.
CooTtHonleHre OMOTOTHYECKUX U COLUATBHBIX (DaKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIC CTamuM aHTPOIOTeHe3a. PaHHWE 4YenoBEKOOOpasHbIe O00E3bSHBI
(MPOKOHCYJTBI) ¥ PAaHHUE TTOHTUIBI — OOIIHE MPEIKHA YET0BEKOOOPA3HBIX 00€3bsH U
MoJel. ABCTPalIONUTEKH — JBYHOTHE MPEAKHU JroAeh. UenoBek yMenblil, MepBbie
W3TOTOBJICHUS OpYyAUM Tpyaa. YenoBek NpAMOXOISAIINN U IEPBBIN BBIXO JIOJIEH 32
npenensl Adpuku. YenoBek reiienb0eprckuii — o0 npeok HeaH 1epTalibCKOro
YEJIOBEKa W YEJIOBEKa Pa3yMHOro. YUenoBeK HEaHJEPTAIbCKUM Kak BHJ JIKOJEH
XOJIOAHOTO KiauMara. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKUMN
YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mnpeaenamu Adpuku. Ilaneorenerumka u
najeoreHOMHUKa.

DBOJIOIMSA COBPEMEHHOr0 4YesioBeka. EcTecTBeHHBIN OTOOp B MOMYJISALMIX
yesjoBeka. MyTalnMoHHBIM Tipotiecc ¥ noiauMopdusm. [lonmymnsiuoHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3OQPEKT OCHOBATENS» B MOMYISIUIX COBPEMEHHOTO
YeJI0BEeKa.



Yenoseueckue pacel. IloHsitue o pace. bonblmme packl: €BpOINEOUIHAS
(eBpasmiickas),  aBCTpajlo-HerpouaHas  (PKBaTOpHalibHAs),  MOHTOJIOMJIHAS
(a3maTcko-amMepHuKaHCcKas). BpeMss M myTu pacceneHusi 4eloBeKa IO IIJIaHEeTe.
EnuncTtBO  yenoBeweckux  pac.  HaydHasg  HECOCTOSATENBHOCTH  pacHu3Ma.
[IprcnocOONEHHOCTh 4YEIOBEKa K pa3HbIM YCJIOBHSM OKPYXaloleHd Cpebl.
Brusnue reorpadudaeckoiil cpenpl u nperida reHoB Ha MOP(OJIOTHIO U (PU3UOTIOTHIO
YeJI0BEKa.

MexaucuuniInHapHbIe METONLI B buznyeckon (6roornYecKoi)
AQHTPOIIOJIOTUHM.  ODBOJIOUMOHHAS ~ AHTPONOJOTUS U MAJCOAHTPOIOJIOTHUS
YEJIOBEUECKUX NOMYJALMN. brocoManbHblE UCCIENOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanne KOABOMOLNYA OMOJIOTHYECKOT0 U COLIUATIBHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toprpersr: Y. lapBun, JI. JIuku, 4. f. Porunckui, M. M. I'epacumos.

Tabmuubr u cxembl: «MeTobl aHTPOMOIOTUN», «[ 0JIOBHOM MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNeT 4YenoBeKa M CKEJleT UIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MBDY, «J|BUXKYIIIME CUIIBI aHTPOIIOT€HE3a», «DBOIIOIMOHHOE
IpPEBO  4YeJOBEKa», «ABCTpajonuTek», «YenoBek  ymenslid», «YenoBek
NpAMOXOAIINIY, «JleHncoBckuil uenoBek» «Heannepranbub», «KpoMaHbOHIBY,
«IIpenaku yenoBekay, « ITarbl IBOTIOLMU YETTOBEKa», «Pachl 4EITOBEKay.

OGopynoBanue: MYJ/SDKM — OKaMEHEJOCTeH, TIPeJAMETOB MaTepuaabHON
KyJIbTYpbl MPEIKOB YEJIOBEKa, penpoaykuuu (dortorpaduu) KapTUH C
mudonorndeckuMu U OUONCHCKUMH CIOKETaMHM TIPOUCXOXKJICHUS YEJIOBEKa,
dotorpadun HaXOOK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEeIOBEKa, MO
yeperna 4eJ0BEeKa U ueperna MHUMITaH3€, MOJEb KUCTH YeJIOBEKa U KUCTH IUMIIAH3e,
MOZEJIA TOpCa MPEAKOB YEIOBEKA.

JlaGopaTopHass padora «lV3yuyeHue oOCOOCHHOCTEH CTpPOCHHUSI CKejeTa
YEJIOBEKA, CBSI3aHHBIX C MPSAMOXO0XKICHUEM).

IIpakTnueckas padora «/3ydyeHne 3KOJOrMYECKUX aIaNTALUA YETIOBEKay.

Tema 6. Jkonorusi — HaAyKa O B3aMMOOTHOLICHHMSIX OPraHM3MOB U
HAJAOPraHU3MEHHBbIX CHCTEM C OKPYKaIOUIeH cpeaoi

3apoXkieHHe U pa3BUTHE dKojoruu B Tpynax A. ['ymbonbsara, K. @. Pynse, H.
A. CeBepuoBa, J. I'ekkensa, A. Tencou, B. H. Cykauépa. Pazmensl m 3amaun
9KOJIOTHH. CBSI3b 9KOJIOTHH C APYTUMU HAYKAMH.

Mertonbr sxosoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTHUH:
OpUpoIHbIE M JabopaTopHble. MopaenupoBaHUE B 3KOJOTMU. MOHUTOPUHT
OKpY KaroIIel Cpeibl: JIOKAIbHBIN, pEeTHOHANBHBIN 1 II100aIbHBIN.

3HaueHne DKOJOTMYECKHUX 3HAHUM JUIT  4YeJIOBEKA. JKOJOTHYECKOE
MHPOBO33PEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBAa C Mpupomo. PopMHpOBaHHE
3KOJIOTUYECKOMN KYJIbTYPBI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJIEHUS.



JdeMoHCcTpanumn

[Toprpersr: A. I'ymGoneaT, K. @. Pynse, H. A. CeseprioB, D. I'ekkens, A.
Tencmu, B. H. Cykaués.

Tabmuubr u cxemsl: «Pa3znensl sxonorum», «Metoasl skonorum», «Cxema
MOHUTOPHHTA OKPYKAIOLIEW CPEIbI».

JlabGoparopHas pabora «3yueHne METO0B AKOJOTHYECKUX
UCCIIEOBAHUID.

Tema 7. Opranu3msl U cpea 00UTAHUA

Okonornueckue (HakTopel U 3aKOHOMEPHOCTU UX AeiictBud. Knaccuduxarms
AKOJIOTMYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. O01ne
3aKOHOMEPHOCTU JIEHCTBUS dKojornueckux (akropos. IlpaBuno munumyma (K.
Hnpenrens, FO. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTECHOOHOHTHBIE
OpPTraHMU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak dKomoruyeckuit ¢akrop. JleicTBue
pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPAa Ha OpraHU3Mbl. DKOJOTHYECKHUE TPYIIIBI
pacTeHHil M JKUBOTHBIX 110 OTHOLICHHIO K cBeTy. CUTrHaJbHAs poJib CBETa.
doTonepruoan3M.

Temneparypa kak skonorudeckuit daxrtop. JleiicTtBue Temmneparypsl Ha
opraHu3msl. [IOMKAIIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorudeckuid dakrtop. IlpucnocobneHusi pacteHuid K
nojaepkaHuio BoaHoro Oananca. Kmaccuukauust pacTeHUl MO OTHOLICHHIO K
BoJie. [Ipucnocobienus sKMBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOMTaHUSI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, IMOYBEHHA,
ryOMHHAsT  TOJIMOYBEHHAs,  BHYTPUOpPraHu3MeHHas.  DU3NKO-XMMHUYECKHE
0co0eHHOCTH cpell 00uTaHus opraHu3MoB. IIpucnocobienns opraHu3MoB K )KU3HU
B Pa3HBIX Cpenax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE H
rOANYHbIE pUTMBL. [IpucnocoOIeHHOCTP OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIIOBUU KU3HMU.

Xuznennsie popmbl oprannzMoB. [lonaTue o xuzHeHHOU Ppopme. JKu3HEHHBIE
(OpMBI pacTeHHUii: NepeBbsl, KyCTApPHUKH, KYCTAaPHHUYKH, MHOTOJIETHUE TpPAaBbl,
onHoseTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THAPOOMOHTHI, T€0OMOHTHI,
a’poOroHThl. OCOOEHHOCTU CTPOCHUS M 00pa3a KU3HHU.

buotuueckue dakTopbl. Busibl OMOTUUECKUX B3aUMOJICUCTBUIN: KOHKYPEHIIHS,
XMIIHUYECTBO, cuMOM03 U ero ¢opmel. Ilapasutusm, kKoomepauus, MyTyajau3M,
KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3auMojeiicTBusl  (Tomuueckue, ¢dopuueckue, (pabpuueckue). 3HaUeHUE



OMOTUYECKUX B3aUMOJECUCTBUN JUIsl CYHIECTBOBAHUS OpPraHU3MOB B Cpele
obutanud. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYCHHUSI.

JleMoOHCcTpanuu

Tabmuiet w1 cxembl: «IKoJoruyeckue (akTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUUECKUE TPYIIIbI )KUBOTHBIX MO OTHOLICHHUIO K CBETY», «TEmIOKpOBHBIC
KUBOTHBIE», «XOJOJIHOKPOBHBIE KUBOTHbIE», «DHU3MOJOTMYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWUTaHUS OPraHU3MOBY», «bBHOJIOTHYECKHE PUTMBDY,
«KuzneHnslie popMbl pacTeHuiy, « Ku3zHeHHbIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jieca», «IDKOCUCTEMA XBOWHOro Jjecay, «llemu mnutanus»,
«XUITHUYECTBOY, «ITapazutuzmy, «KoHKypeHIus», «Cumom03»,
«KoMmeHcammzm.

O6opynoBanue: repbapuy pacTEHWW W SKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTMYECKUX (HaKTOpOB, repOapuu CBETOMIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOWBBIC, TCHETIOOWBHIC H
TEHEBBIHOCIIMBbIE KOMHATHBIE pacTeHHUs, repOapuu U KOJUIEKIIMH TETIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PAacCTEHHWH, dydesla NTULl U 3BEpel, repoapuu
pacTeHuii, OTHOCSIIMUXCSA K ruUrpopuram, kcepoduram, mezopuram, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIUU >KUBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpelax,
repOapud M KOJJIGKIIMM PACTEHUH U IKUBOTHBIX, OOJIAJAIOMIUX YepTaMU
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBHUM >KU3HU, TepOapuu u
KOJUICKIIUU PACTEHHN W >KUBOTHBIX PAa3IUYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUU
KUBOTHBIX, YJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKHX B3aMMOJICHCTBHSIX.

JlaGopaTtopHasi padora «BEBIsIBICHHE MPUCIIOCOOJICHUH OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopHasi padora «BEBIIBICHHE MPUCIIOCOOJICHUN OPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI.

JladopaTopHas padoTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUHN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. IKo10rusi BUIOB U MOMYJISIIIMA

DKOJIOTMYECKHE XapaKTEPUCTUKHU MON YJIALINH. [onynsius Kak
Oouonoruyeckas cucreMa. Poiib HEOTHOPOIHOCTH Cpefibl, (pru3ndeckux 6aphrepoB U
0CcOOEHHOCTEeM OUOJI0ruy BUAOB B (GOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisaiuid. (OCHOBHBIC TMOKA3aTeIM MOMYJSALNU: YHUCIECHHOCTh, ILJIOTHOCTD,
BO3pacTHasT W TMOJOBasg CTPYKTypa, pPOXKAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTpAIHS.

DKoyoru4eckasi CTpykrypa nonyssiquui. OueHKa YUCIEHHOCTH TOMYJISIUU.
JlnHaMuKa MOMyJSIUU U €€ peryisuus. bUoTHYecKui MOTeHIUAN MOMYJISIHH.
MopaenupoBaHue TUHAMUKH Tonyisiuu. KpuBble pocTa YUCICHHOCTH TOMYJISINY.
KpuBbie BbDKMBaHUSA. Perynsius YWCICHHOCTH TOMYJSAIUNA: poiib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT MIIOTHOCTU. DKOJIOTMUECKUE CTPATETuu BUIOB (I- U
K-cTparerun).

[lonsitue 00 3KoMoOrMueckol Huile Buaa. Mectoobutanue. MHoromepHas
Mozenp dKkojgorndyeckor Humm Jx.M. XartumHcona. Pa3mepbl 3K0I0rndeckoun
Huiy. [ToTeHnMansHas U peai3oBaHHAs HUIIIH.

Bua kak cucrema mnonynanui. Apeanbl BUAOB. BuIbI M UX >KU3HEHHbBIE
CTpaTeruu. JKOJIOTHUECKNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEACHUS W MMWIpalid KUBOTHBIX. buomsornueckue
WHBA3UU YYKEPOIAHBIX BUIOB.

JlemoHcTpanuu

IToprper: JIxx. Y. XaTunHCOH.

Tabmuet u  cXeMbl: «DKOJOTHUECKHE XapPaKTCPUCTUKHU  TIOMYJISIITUN,
«lIpocTtpancTBeHHass  CTpykTypa nonysinuu», «Bo3pacTHple  nupaMuabl
nonynauu», «CKOpPOCTh  3aCECHHs TOBEPXHOCTH  3€MJU  Pa3IUYHBIMU
opranuzMmamny», «Mogeinb 3konornueckor Humu Jx. M. XatunHconay.

O6opynoBaHue: repdapuu pacTeHUM, KOJUICKIIUH >KUBOTHBIX.

JlaGopaTopHas padora «lIpucrnoco0eHus CeMsiH paCTEHUM K pacCeICHUIOY.

Tema 9. Jxkosrorust coodMIeCTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3u Mexnay
OpraHu3MamMu B OMOIIEHO3E.

OkocucreMa Kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKUHOHANIbHBIE
OJIOKM OpraHu3MOB B OKOCHUCTEME: TMPOJYIICHThl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckue ypoBau. Tpoduueckue 1enu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B AKOcUcTeMax. KpyroBopoT BEIIECTB U MOTOK YHEPTUU
B DKOCUCTEME.

OcCHOBHBIE MTOKA3aTeNN YIKOCUCTEMBL. bruoMacca 1 mpoayKIus. JKOJOTHYECKUe
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Diykmyayuu.
HanpasnenHsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOIOr€HHbIE BO3JCHCTBUS Ha
cykneccuu. KimnmakcHnoe cooOmiectBo. buopaznoodpasue u mojiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoHbIE 3KOCUCTEMBI. JKOCUcmeMbl 03€p U pek. IKocucmemovl MOpel U
oKeanos. IKkocucmemvl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ATrpo3dkocucTeMa. ArpoieHo3. Pazmuuns
MEKy aHTPOIIOT€HHBIMU U MPUPOIHBIMH YKOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOoakocucteMm. [opojckas
dbnaopa u dayna. CunanTponuzauusi TopoAckod (ayHel. buonorudeckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEpPHOCTH (DOPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
sKocucteMax. Poab kackaowmoco s¢hghexkma u 6u008-30ughukamopos (Kuouesvix
8U008) 6 QyHKYUoHuposaruu sxkocucmem. IlepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMHU DKOCHUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSX €CTECTBEHHBIX U aHTPOITOTCHHBIX BO3ICHCTBUM.

Mexanuzmbl 6030eticmeus 3a2pA3HeHUL PAZHLIX MUNOE HA CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030elicmaus. MeTomomorus
MOHHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX SKOCHUCTEM.

JlemoHcTpanuu
[Toptper: A. JIxx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTrypa  OuomeHosa»,  «29KocucreMa

HMIMPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO Jieca», «DyHKIMOHAIbHBIE
TPYIIIBI OPraHU3MOB B 9KOCUCTEME», « KpyroBopoT BelecTB B akocucTemey, «Lenu
nuTaHus (macTOWIHAs, JAETpUTHas)», «IKOJOrMYecKas NupaMHlia YHUCEID»,
«IJKoJloThuuecKas mupamujia Oruomacchl», «IKOJOrhYecKas Mmupamujia SHEPrumy,
«O0pa3zoBanue 6osota», «llepBuunas cykueccus», «BoccranoBieHnue neca nocie
noxapa», «JKocucTeMa 03epa», «ArpoueHos», «Kpyropopor BemecTB U MOTOK
SHEPruu B arpoueHo3ey, «[Ipumepsl ypoo3kocucTem.

O6opynoBanue: repoapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydena MTHUIl |
3Bepei, repOapuu KyabTypHBIX U JUKOPACTYIIMX PACTCHUN, aKBApUYyM KaK MOEIb
JKOCUCTEMBI.

IIpakTnyeckas padora «3yuenne u onucanue ypooIKOCUCTEMBD.

JlaGopaTopHass paGora «M3yueHue pa3HOOOpa3uss MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX YKOCUCTEMAX).

IKcKypeusi «DKCKypcUsi B TUIIMYHBIN OHoOreoleHo3 (B ayOpaBy, Oepe3HsK,
€IBHUK, HA CyXOJIOJIbHBIN WJIM MTOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

JKckypeusi «IKCKYpCUsi B arpodKOCUCTeMy (Ha MOJe WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocgepa — riodajnbHas 3KocUCcTEMA

buochepa — oOuieruianerapHas o0ojiouka 3eMJM, I/i€ CYIIECTBYET WM
CyIlleCTBOBaJA XU3Hb. PazBuTue npeacTaBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenune B. U. Bepnaackoro o 6uocdepe. O6aactu 6uocdeps! u e€ coctan. XKupoe
BelIecTBO Ouocdepsl U ero HyHKIIHH.

3aKOHOMEpPHOCTH cyllecTBoBaHUsl Onocheprsl. OcodeHHocTH OMocdepbl Kak
rio0anbHOM 3KocucTeMbl. JluHaMuueckoe paBHoBecue B 6rocgepe. KpyroBoporst
BELIECTB U OMOreOXUMUYECKHE LUKIIbI (Yriiepo/ia, a30Ta). PUTMUYHOCTD ABJIEHUN B
ouocdepe.



3oHanbHOCTH OMocdepsl. [lonsTue o 6nmome. OCHOBHBIE OMOMBI CYIIIH: TYHJPA,
XBOMHBIE JieCa, CMEIIAHHBIE M ILIUPOKOJIMCTBEHHBIE Ji€Ca, CTEMH, CaBaHHBI,
MYCTHIHU, TPOMUYECKUE JIeCa, BRICOKOTOPhs. Kilumar, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIITH.

CrpykTypa u (YHKIIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANA U
ouochepHbIX QyHKITHI.

JemoHcTpanuu

[Toprpersl: B. 1. Bepnanckuii, 3. 3rocc.

Tabmumer u cxemsbl: «['eocepsr 3emum», «KpyroBopor azora B mpupoje,
«KpyroBopor yriepona B mpuponae», «KpyroBopor kuciopoga B IpUpOIE»,
«Kpyroopot Bombl B mpupomae», «OcHOBHBIE OMOMBI cymmmy, «KmmMarnueckue
nosica 3emumm», «Tynnpay», «Taira», «Cmemanuslid jecy», «lnpokonrcTBeHHBIN
aecy», «Crenby, «CaBanHay, «IlycTbinsy, « Tponuueckuii iec.

O6opynoBanue: repOapuu PacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kawinas cpeaa

DKOJIOTUYECKHE KPHU3UChl M HMX NpUYMHBL. Bo3aeilcTBue denoBeka Ha
ouocdepy. 3arps3HeHue BO3ayIHoU cpeabl. OXxpaHa Bo3ayxa. 3arpsa3HeHue BOAHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mouBbl. OxpaHa NOYBEHHBIX
pecypcoB. M3MeHeHne kimmara.

AHTpPONOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIA M KUBOTHBIM mMup. OxpaHa
PacCTUTEIBLHOIO U KMBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXPaHbl MPUPOJIBI.
Kpacuple kHuru. Ocobo oxpansembie mnpupognbie Tepputopun (OOIIT).
Borannueckue casibl ¥ 300JI0rMYECKHUE TApKU.

OCHOBHBIE MPUHITUIIBI YCTOMYUBOIO PAa3BUTHUS UEJIOBEYECTBA W MPUPOJHI.
PamronanpbHO€ ~ MPUPOJOMONIB30BAHME UM COXPaHEHHE  OMOJIOTHYECKOTO
pazHooOpazust 3emiu. OOIIKMEe 3aKOHOMEPHOCTH TIJ100aIbHBIX SKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €r0 BEPOSATHBIE MOCIIEACTBUSI.

Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle UCCAE008aAHUS nepexo0a K pecypcocbepezaroujeii U
KOHKYDEeHmMOocnocooHou suepeemuxe. buonozuueckoe paznoobpasue u 6uopecypchni.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuyugarowue O00CmMyn K
uHgopmayuu no COCMOSHUIO OMOeNbHbIX 6U008 U sKkocucmem. (OcCHOBbI
aKopeadbuumayuyu Kocucmem u cnocovoos 6opvbOvl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHbIX IKOCUCTEM.

JleMOHCcTpanuu

TaOmuiret 1 cxembl: «3arpsa3HeHue arMochepb», «3arpsizHeHne ruapochepbn,
«3arpsa3Henue nousb», «[lapaukoBbIil 3¢ hekT», «Oco00 oxXpaHseMble MPUPOIHBIE
TeppUTOpUN», «MOZJENN YyIpaBIIeMOr0 MUPAy.



O6opynoBanue: ¢ororpadguu oxpaHseMbIX pacTEHUNW M >KUBOTHBIX KpacHoii
kHUr" Poccuiickoit @eaepannu, KpacHON KHUTH PerHoOHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCsI MpPOrpaMM CpeAHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIEC,
MeETanpeMETHbIE U TIPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX Pe3yJbTaTOB OCBOEHHUS MPOrPaMMBbI 10 OMOJIOTHU
BBIJICJIEHBI CJEIYIOIIME COCTABIISIONIME: OCO3HAHUE OOYYaIOIMMUCS POCCHMCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOruw,
yenenanpasieHHoe paszéumue BHYTPEHHUX YOCKIEHUN JHUYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENBHOCTH I[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMH, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKOro 00pa3zoBaHUsl, HaIUYUe NPABOCO3HANUS YKOIOTUUECKON KYIbTYPBI,
CNOCoOOHOCMU cMAagums UEIN U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE PE3YNbTATHl OCBOCHHUS IPOTrPAMMBI IO OMOJIOTMH IOCTUTalOTCS B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIbTYPHBIMH, UCTOPUYECKHUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
MOBEICHUSI U CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpa3BUTHUS, pa3BUTHSI BHYTPEHHEH MO3WIMU JIMYHOCTH, NATpUOTU3MA U
YBOXECHHS K 3aKOHY M IPaBOMOPSAKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOI0 YBa)XXEHUS, OEpPEKHOrO OTHOLIECHUS K KYJIbTYPHOMY HACIEAUIO U
TpaauLMsM MHOTOHAaUMOHaIbHOTrO Hapona Poccuiickont ®denepauuu, npupone u
OKPYXKAIOILIEN CPEIE.

JImdHOCTHBIE pe3yNbTaThl OCBOEHUS y4yeOHoro mnpeamera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCUICKOrO OOIIECTBA, paCIIUPEHUE KU3HEHHOIO
OMbITA W ONbITA ACSITEILHOCTU B MPOLIECCE PEeAIU3allMM OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh T'PAXKAAHCKON MO3ULIMN 00YHAIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIPAB U 00S3aHHOCTEN, YBAKEHHE 3aKOHA
U TIPABOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATEILHOCTH IIPH CO3IaHUHU YIEOHBIX
IPOCKTOB, PCEIICHWH Y4eOHBIX U IIO3HABATEJIbHBIX 3aj7a4, BBIIIOJIHCHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEECIATh COOCTBEHHYIO ITO3HMIIMIO II0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aMMOJICHCTBHUS JIIOJICH C pa3HBIMHU YOCKJICHUSAMH, KYyJbTYPHBIMHU IICHHOCTSIMH H
COIIMAJIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXJIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONEePKAHUS;

TOTOBHOCTb K TYMAaHUTApPHON U BOJOHTEPCKOMN NEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaXKIaHCKON UACHTUYHOCTH, TAaTPUOTHU3MA,
YBaXXEHUSI K CBOEMY HAapOy, YyBCTBA OTBETCTBEHHOCTH Tiepe Poaunol, ropaoctu
3a CBOM KpaM, CBOWO PoauHy, CBOM f3BIK M KYJNbTYpy, NPOIUIOE M HACTOSAIIEE
MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPOIBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKHUX YUE€HBIX B CTaHOBJICHUE U
pa3BuTHE OWOJOTHM, TOHUMAHHMS 3HAUYCHHS OHWOJIOTMHM B TIO3HAHWHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'O OOIIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXeHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYHMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas ACTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAaHUE SMOLIMOHAIBHOIO BO3JICHCTBUSI dKUBOM IPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAUECTBA TBOPUECKOU JIMYHOCTH;

5) ¢uzuyeckoro BocnuTaHusA, (POPMUPOBAHHUA KYJbTYPbI 310POBbSI W
3MOIMOHATBHOr0 0J1arOMmoJIy4us:

MMOHUMAaHUE U peaii3alius 3J0pOBOro U 0e€30MacHOro 0opasa >ku3HHu (310pOBOE
UTaHuE, COOJII0/IEHNE TUTUEHNYECKUX MPaBUII U HOPM, COQJTaHCUPOBAHHBIN PEKUM
3aHATHH W OT/AbIXa, peryisipHas (Qusuyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I[IEHHOCTH TIPaBUJ HWHJAMBUIAYAJBHOTO M  KOJIJICKTUBHOTO
0€30MacHOr0 MOBEJCHUS B CUTYAITUSIX, YTPOKAIOIINX 30D OBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEACTBUM M HEMPUSATUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOWM M COLMAIbHOU
HaIpaBJIEHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHSTH TAKYIO IS TEIbHOCTD;

UHTEpEC K pa3iMuHbIM cdepam MpoPecCHOHATBLHON JeATebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaTru30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUJIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIIEHNE K TPUPO/IC KaK HCTOYHUKY KU3HH
Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHU,

MOBBIIIIEHNE YPOBHS OKOJOTHYECKON KyJNbTYPhI: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYIIKOB W OIEHKM MX BO3MOXHBIX TOCJIEICTBUN ISt
OKpYKarolIeH Cpelbl;

OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTMYECKUX MpoOJeM M MyTed HuX
peuieHus;

CIIOCOOHOCTB UCIOJIH30BATh MIPUOOPETACMBIC ITPU U3YUCHUU OUOJIOTUM 3HAHUS
M YMEHHMS TIpU PEIICHUU TMpoOJieM, CBA3aHHBIX C  palMOHAIbHBIM
IPUPOJIONOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HalpaBJICHHBIX HA COXpPAaHEHUE pPAaBHOBECHS B DJKOCHUCTEMaX, OXpaHy BHJIOB,
dKOCHUCTEM, Orochephl);

AKTUBHOE HENPUATUE AEUCTBUN, TPUHOCALINX BPEIl OKPYKAIOIIE N NIPUPOTHON
cpele, yMEHUE MPOTHO3UPOBATh HEOJAroNpHUsATHBIC YKOJOTMUECKUE IMOCIECACTBUS
MPEINPUHUMAEMBIX JEUCTBUN U MIPEIOTBPAIATh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS MMHU B IIO3HABATEIBbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKHM U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha AMAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpPbl Kak CpelIcTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMHU U TIO3HAHUS MUDA;

NOHUMaHHE creuu(UKd OMOJOTMH KaK HayKd, OCO3HaHHs €€ poiau B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPENCTaBICHU 00 OKpPYXarOUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKa U
obmiecTBa, B INO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHHH HpoOseM
COXPaHEHMs IPUPOJTHOIO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM IIMBUIIM3ALINHU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJIOBeUEeCTBa, MOMCKA MyTeH BbIX0/A U3 IJI00ATBHBIX IKOJIOTUYECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMUECKHX 3HAaHUM B ULEJAX
NOBBIIICHNUS OOLIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIMOHAJIbHOM IPaMOTHOCTU oOywaroumxcs, (GopMupyemon
MpU U3Y4EHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS IS aHaluu3a |
OOBSCHEHHUS SBIICHUW OKPY)KAIOIIEr0 MUPA U MPOUCXOMSIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHust IpodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTHM HAY4YHOW AESATENbHOCTH, T'OTOBHOCTH OCYILECTBISAThH
IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaJIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHUN MO OHUONOTMH B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeiMeTHbIE pe3yibTaTbl OCBOEHUSA y4eOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMble s (OpPMHUPOBAHHS MHUPOBO33PEHUS OOYUaAOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXMIPEIMETHbIE) OOIIEHAayUYHbIE MOHSITHUS, OTpaKarouue
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, 3HEPIUs, SBJIEHUE, IPOLECC,
CUCTEMa, Hay4yHbIM (akT, NPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHs,
UCCIIeIOBaHKE, HA0II0IEHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE); YHUBEPCaJIbHbIC
yueOHble JelcTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHBHBIC, pETYJSATHUBHbIE),
obecrneunBatomue GopmupoBanre GyHKIIMOHATLHONW TPAMOTHOCTH U COIUATBLHOM
KOMIIETEHIIMM  OOYYaroIlIMUXCs; CHOCOOHOCTh  OOY4YaloIIMXCS — HCIOJNb30BATh
OCBOEHHbBIE MEXANCIUIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE EHCTBUA B I03HABATEIBHOW U COL[UAIIBHON MTPAKTHUKE.

B pesynbTare nsydenust Onoioruu Ha ypoBHE CPEIHEro 001ero o0pa3oBaHus
y oOyuwaromerocs OyayT chopMHpOBaHBI IO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHble JeMCTBUS, KOMMYHUKATHBHbIE YHHUBEpCaJbHbIE Y4eOHBIE JE€HCTBUS,
PETyJISATUBHBIE YHUBEPCATIbHBIE yueOHbIE AEUCTBHSI, COBMECTHAS I€ATEIbHOCTb.

MeranpeMeTHbIE pPE3yJAbTaThl OCBOEHHUS MPOTrpaMMBbl CPEIHEro OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OgBanagenne YHHMBepPCAIbHBIMH y4eOHBIMU NMO03HABATEIbLHBIMH
NEeUCTBUAMM:

1) 6a3oBbIe JJOrHYecKHe JeHCTBHUS:

CaMOCTOSITENIbHO  (OpMYyJIUpOBaTh M aKTyaJIM3UPOBATh  MpoOOJEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOEHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CPaBHEHUs, KJIacCU(pHUKAIMU, 0000LIECHHS ), pACKPBIBATH CMBICI
OMOJOrMYECKUX MOHATHH (BBIIEISATh UX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIMBATDH
CBSI3U C APYTUMU NOHATUSMM);

ONpEAENATh UENH JACSITEIbHOCTH, 3a7aBas NapaMeTpbl W KPUTEPUU HX
JTOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThl IEATEIbHOCTU C OCTABJICHHBIMU LIESIMUY;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS i1 OOBSICHEHUS! (PAaKTOB U SBJICHHI
YKUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JEIYKTUBHBIE, 110
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PaCCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATh BHIBO/BI U 3aKIFOUECHHUS,;

MPUMEHSATH CXEMHO-MOJIETIbHBIE CPENICTBA 1JI IPEICTABICHUS CYILIECTBEHHbIX
CBSi3e M OTHOIICHWH B H3y4aeMbIX OHMOJOrMUECKHX OOBEKTaX, a TaKxKe
OPOTHUBOPEUUN PA3HOTO pOJA, BBIBIECHHBIX B PA3JIMYHBIX HH(OPMALMOHHBIX
UCTOYHHUKAX;



pa3pabaThiBaTh IUIaH PEIICHUs] MPOOJEMBl C YYETOM aHaIN3a HMMEIOIIUXCS
MaTEpPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATH U BBIOJIHATH pa0OTY B YCIOBUSAX PEATbHOI0, BUPTYaIbHOT O
¥ KOMOMHHUPOBAHHOT'O B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATENbCKUE eHCTBHUSA:

BJIaJIeTh HAaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITEbHOCTH,
HaBbIKAMH  pa3pelieHus MOpoOJieM, CHOCOOHOCThIO W TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJ/IOB PELICHMS IPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIC BUJABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepPIpeTalud, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B y4YEOHBIX
CUTYaIUsIX, B TOM YUCIIE IIPU CO3AAHUM YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

¢dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaJE€Th HAYYHON TEPMUHOIIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIIAITE IPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyaJIM3UpOBATh 3a/ady,
BBIIBUTATh THIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTHI JIJIsl TOKA3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHA 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATH UX JIOCTOBEPHOCTb, MPOTHO3UPOBAThH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISTh IEJICHANIPABICHHBIM TOUCK TEpeHoca CPEelCTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M IMPAKTHUYECKYIO O0JacTu
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJEH, MpEJIaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHHS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ unpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKCTe y4eOHOro
nocoOus, HAy4YHO-TIONYJSAPHOW JIUTEpaType, OHOJIOTMYECKUX CJOBapsX H
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UH(OPMALIMIO Pa3JIMYHBIX BUAOB U (OPM IPEJCTABIEHUS, KPUTUUECKH OLICHUBATh
€€ JJ0OCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTb;



(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IMYHbIE METOJbI IPU MOUCKE U
orbope Ouosiornueckoir MHGoOpMauu, HEOOXOJUMON JJisl BBINOJIHEHUSI y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONBb30BAHUS PA3TUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
Ounonoruyeckoit uHpopmManuu (CXeMbl, rpapuKu, AUarpaMMbl, TaOJIULIbI, PUCYHKH U
Zpyroe);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpH padoTe ¢
Oouonornueckol uHGpoOpMaluend: TNPUMEHSATh XUMHYECKHe, (usnueckue Hu
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBL, (HOpMYIbl, a00peBUATypy, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJAJI€Th  HABBIKAMU  pPACIIO3HABaHUS W 3allUThl  WHQOpPMALUH,
MH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€ICTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMajore WM AMCKYCCHUU IO CYIIECTBY 00CyXaaeMoi TeMbl (YMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMOJHEHUS TpeaiaraeMoi
3aJja4uM, YYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH MO3UIUHN JIPYIHMX YYaCTHUKOB
JUaora Wiv JUCKYCCHH);

pacro3HaBaTh HeBEpOambHBIC CpEACTBA OOINEHHWS, TOHWUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlHil,
YMETb CMAr4aTh KOH(QIMKTBI U BECTH NIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CHOcOOaMU OOIIECHUS U B3aUMOJCHCTBHS, MOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (opMe (HOpMyINPOBATH CBOU BO3PAKEHMUS;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAs IeSTeJbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIMUBHIYaTbHOM
paboThI IpU pEIICHUN OUOJIOTUYECKOHN MPOo0IeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBHIX (OPM B3aUMOACHUCTBUS MPH PEIICHUH YUeOHOW 3a1a4H;

BbIOMpaTh TEMaTUKY U METOJbl COBMECTHBIX JACUCTBUN € Yy4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;

OPUHUMATh IETH  COBMECTHOM  JCSITENIbHOCTH, OPraHW30BBIBATH |
KOOPJIUHUPOBATh JEUCTBHUS MO €€ JOCTHXKEHHUIO: COCTaBJISTHh IUIAH JICMCTBUU,



pacnpenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJbTaThl
COBMECTHOU PabOThI;

OLICHMBATh KAUECTBO CBOET0 BKJIAJ1a M KAKI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yJIbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE MPOEKThI, OLIEHUBAThb HWJIEW C TO3ULIMA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IIOBEACHHE B PA3IMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITH MHULIMATHBHBIM.

OgyaeHre YHUBEPCATbHBIMHU PeryJIATHBHBIMHU ACHCTBUAMM:

1) camoopranu3amnusi:

UCIOJb30BaTh OHMOJOrMUECKUE 3HAHHS i1 BBIABICHHUS MpoOIeM H UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBbBIE
YCTAHOBKHM B CBOMX JCHCTBUSAX M MOCTYNKAX MO OTHOLICHHWIO K YKUBOM NPUPOE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJISITH IIJIaH PEILICHUS TPOOIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JIaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM;

paclupATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPeANOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pellIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON HSPYAMIIMH B
pa3HBIX O00JIACTSX 3HAHWN, MOCTOSHHO TOBBIIATH CBOW 0Opa30BATENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCHUTb KOPPEKTHUBBI B JAESITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJQJIETh  HABbIKAMH  IO3HABAaTEJIbHOM  pePIEKCMU  KaK  OCO3HaHHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBAHMI, UCHOJB30BaThb NMPUEMBI peQIIEeKCUU NJIsl OLEHKH CUTyalluu, BbIOOpa
BEPHOI'0 PEIICHMUS;

YMETh OLICHUBAaTh PUCKHM M CBOEBPEMEHHO NIPHUHUMATh PEIIEHUS 10 HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TMpPU aHAJU3€ pPe3YJIbTaTOB
NEeSATENbHOCTH;



3) npuHATHE cedsl M APYTUX:
IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;
IIPUHAMAaTh MOTHMBBI W apryMEHTHl JAPYIMX IPH aHAIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;
MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIUOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.
HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3yibTaThl OCBOCHHS COACpPXKaHHS Y4eOHOro MpeaMera
«buonorusi» Ha yriIyOJIEHHOM YypPOBHE OpPHEHTHPOBAaHbI Ha OOECIeueHHe
npopunbHOro  o0ydeHus  oOydarommxcs  Ouomormu. OHM  BKIIIOYAIOT:
cnenu@uueckue sl OMOJIIOTUN HAayYHbIE 3HAHUS, YMEHHS U CIOCOOBI EWCTBUH 110
OCBOEHHIO, MHTEpIpETAllMM U MpeoOpa3oBaHUIO 3HAHWN, BUJbI JAESITEIBHOCTU IO
MOJTyYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHHIO B Pa3IMYHbIX YU€OHBIX, a TAKXKE B
pEaNbHBIX XU3HEHHBIX CUTyauusx. lIpeameTHble pe3ynpTaThl MPEACTABICHBI I10
rojiaM U3y4eHHsl.

[IpenmeTHbIe pe3yibTaThl OCBOeHHs yueOHoro npenmera «buomorus» B 10
Kacce TOJDKHBI OTPAXKATh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MeCTe€ U PO OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
NO3HAHUM  3aKOHOB MPUPOJBI M  PEIICHHH MpodJieM  palrdOHAIBHOIO
IPUPOIOTIOIB30BAHMS, O BKJIA/€ POCCUMCKUX U 3apyOeXHBIX YUEHBIX B Pa3BUTHE
OMOJIOTuH;

BJIQJICHUE CHUCTEMOM OHMOJIOTMUECKMX 3HaHWM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAratonife OUOJOTUYECKUE TEPMUHBI W TOHATHUS (KHU3Hb, KJIETKa,
OpraHusM, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJLUs, CaMOBOCIPOU3BE/IECHUE,
HACJIEZICTBEHHOCTh, M3MEHUYUBOCTb, POCT U PAa3BUTHE), OMOIOTHYECKHE TEOPUU
(knerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopust
HacieacTBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOT000pa3usi ¥ MPOUCXOXKICHUS KYIbTYPHBIX PACTCHHUIA), 3aKOHBI (€IMHO00pa3us
OTOMKOB IEPBOI'0 MOKOJEHMS, PACIICIICHUSI, YUCTOThl TraMeT, HE3aBUCHUMOIO
HacinenoBanust [. MeHnaens, TOMOJIOTMYECKUX PSIAOB B  HACIEACTBEHHOU
m3meHurBoctd H. Y. BaBuiioBa), npuHIMINBI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMHM HAyYHOIO IIO3HAHUS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIEAOBAHUSAX JKUBBIX OOBEKTOB (ONUCAHHUE, HW3MEpPEHUE,
Ha0JII0ICHNE, SKCTICPUMEHT);

YMEHHE BBIIETATh CYIECTBEHHbIE MTPU3HAKKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCJE
OaxTepuil, rpuOOB, paCTEHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPraHOB U CUCTEM
OpraHOB pAacCTEHUM, IKUBOTHBIX, YEJOBEKa, IPOLECCOB KU3HEACITEILHOCTH,



POTEKAIOIIMX B OpPraHu3Max PACTEHUM, >KMBOTHBIX U YEJIOBEKa, OMOJIOrMYECKUX
poIeccoB: 0OMeHa BemecTB (MeTadoyu3M), MpEeBpaIeHUsI YHEPTUU, OPOXKEHHUS,
aBTOTPO(HOr0 U TeTePOTPOPHOro TUIIOB MUTAHMS, (POTOCUHTE3A U XEMOCHHTE3a,
MUTO3a, M€W03a, TaMeTOreHe3a, ’MOpUOreHesa, MoCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIWUBUAYaJdbHOTO  pa3BUTHUA  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJIECTBUS T€HOB, T'€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3W MEXIY OPraHOMJaMU KJIETKH U UX
GYHKIIUSAMH, CTPOCHHEM KIJIETOK pa3HBIX TKaHeW W WX (QYHKIHSIMH, MEKITY
OpraHaMM M CHCTEMaMU OpPraHOB Yy pPAaCTCHHH, JKMBOTHBIX M YEJIOBEKa M MX
GYHKIIUSAMH, MEXIy CHUCTEMaMH OPTraHOB W WX (QYHKIHMAMHU, MEKIY dTaraMu
oOMeHa BElIEeCTB, 3TallaMy KJIETOYHOTO IIMKJIA U KU3HEHHBIX IUKJIOB OPTraHU3MOB,
ATanmaMu SMOPUOHAILHOTO PAa3BUTHUS, TEHOTUIIOM M (DEHOTHNOM, (PEHOTUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTJIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKa,;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOUINE apPryMEHTHI, OHOJIOTHMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY Ui JOKa3aTeIbCTBA POJICTBA OPTaHU3MOB PAa3HBIX
CUCTEMaTUYECKUX TPYIIIL;

YMEHHUE pelIaTh OMOJOTHYECKUE 3aa4UH, BBISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXY UCCIEAyeMbIMU OHOJIOTHYECKUMU MIPOLIECCAMU U SIBJICHUSIMU, JI€1aTh
BBIBOZIBI M TIPOTHO3BI HA OCHOBAHUY MOTyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBwiia pu padoTe ¢ yaeOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMCHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh WX OSKCIEPUMEHTAIHLHBIMHU
cpeactBamu, (GOpMyIUpys Leidb HCCIEAOBAaHUSA, AaHAJIM3UPOBATH IOJTYYECHHbIE
pE3yNbTaThl U JAENIaTh BHIBObL;

YMEHHE Y4acTBOBaTh B Y4E€OHO-HCCIICOBATEIHCKON paboTe Mo OWOJIOoTruw,
HKOJIOTUM U MEIUIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  MPEACTABIATh  MOJYYEHHbIE  pe3yibTaTbl HA  YYEHHUYECKHUX
KOH(EPEHIIUX;

YMEHHE OIEHHWBATh JTUYECKHE AaCMEeKThl COBPEMEHHBIX MCCIICIOBAaHUN B
o01acTu OMOJOTHH U METUITMHBI (KIIOHUPOBAaHKE, NCKYCCTBEHHOE OTIIOIOTBOPEHHE,
HaIpaBIEHHOE U3MEHEHHNE TeHOMA U CO3/IaHHe TPAHCTCHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBHIOOp Oyaymield mnpodeccuoHanbHON
NESATeTbHOCTH B 00JIaCTU OWUOJOTUM, MEAUIIUHBI, OMOTEXHOJOTHH, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBINIICHHOCTH, YIIyOJIsaTh MO3HABATEIbHBIH
MHTEpPEC, HAIIPABJIICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
OPOAOHKEHHE  OUOJIOTHYECKOro 00pa3oBaHUsT B OpPraHU3alMSIX CPEeIHETO
po(eCCUOHATBHOIO U BBICIIETO 00Pa30BaHU.



[IpenmeTHble pe3ysibTaThl OCBOEHUSA ydyeOHOro mpenmera «buonorus» B 11
Kacce TOJDKHBI OTPAXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MeCTe€ U PO OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHBl MHUpA, B TMO3HAHUM 3aKOHOB MPHUPOJLI M PEHICHUH HSKOJIOTHUYECKUX
npoOsieM YelOBEYEeCTBA, a TaKXKe B PEIICHUH BOMPOCOB PaAlMOHAIBHOTO
IPUPOJIONIONIb30BaHUS, U B ()OPMHUPOBAHUN [IEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOLIECTBY, YENOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHU;

YMEHHE BIJIAJIETh CHCTEMOW OMOJOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET
ONpEAENICHUs] M IOHUMAaHHWE CYIIHOCTH OCHOBONOJArarouux OHOJOIHYECKUX
TEPMUHOB M TOHSATUH (BHI, dKOcucTeMa, Ouocdepa), OMONIOrHUECKHE TEOPHH
(aBomronmonHast Teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS HBOJIOLIMH), YUCHHUS
(A. H. CeBepuioBa — 0 myTsXx U HarpablieHHUsX 3Boitoiuu, B.W. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoxpimeBoro cxoxcrea K. M. bopa), mpaBuna (munumyma [O. JlubOwuxa,
AKOJIOTMYECKOM MHpaMUJIbl 3HEpPruM), rumnoressl (runoresa «vupa PHK» V.
['unGepra);

YMEHHE  BJIAJETh  OCHOBHBIMM  METOAAMHU  HAy4YHOr0  IO3HAHUA,
UCIOJIb3yeMbIMU B OMOJIOTMYECKUX UCCIICOBAHUSIX JKUBBIX 00BEKTOB U SKOCUCTEM
(onucanue, U3MEpeHUe, HaOIOAEHUE, AKCIEPUMEHT), CIOCOOaMU BBISBJICHUS W
OLICHKH aHTPOIIOI€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOI€OIICHO30B,
AKOCUCTEM H Ouocdephl, CTaOWUIU3UPYIOIIETO, MBMXKYIIEr0 U pa3pbIBAIOIIETO
€CTECTBEHHOr0 0TOOPa, AJUIONATPUUYECKOT0 U CUMIIATPUUIECKOT0 BUA000PA30BaHMs,
BIMSHUS ~ JBIDKYIIMX ~ CHJI  JBOJIOLMM  HAa  TeHOQOHA  TOIMYJISIUH,
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefie OOMTaHUs, YepeIOBaHUS HaINPaBICHUI
SBOJIIOLIMH, KPYrOBOPOTA BEIIECTB M MIOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXKAY MPOIECCAMH  3BOJIOINUH,
JIBIKYIIMMH CHUJIAMU aHTPONOTr€HE3a, KOMIOHEHTAMH Pa3IUYHBIX HKOCUCTEM H
IPUCTIOCOOTIEHUAMH K HUM OPraHU3MOB;

YMEHUE  BBIBISTH  OTJIMUYMUTENbHBIE  TMPU3HAKU  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOUTaHUs, a0UOTUYECKUX M OMOTHYECKHX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBA3€M OpraHM3MOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3MEHEHUI B YKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE HCHOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJIOIMYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUIsl IOKA3aTeJIbCTBA POJICTBA OPTraHMW3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB U Cpelibl OOUTaHUs, €AUHCTBA



YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXPAHEHHUS MHOrooOpasus BHJIOB W
AKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MTPUPOIBI U YEIIOBEUECTBA;

YMEHHE PeIIaTh OMOIOTMYECKUE 3a/1a49H, BBISBISATh MPUINHHO-CJICICTBCHHBIC
CBSI3M MEX]Y UCCIIETYEMBIMU OMOJIOTMYECKUMHU TPOIIECCAMU U SIBIICHUSMH, JI€IaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJTyYE€HHBIX PE3YIIhTaTOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
paBuiia pu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIABUTATh THIIOTE3bI, IMPOBEPATh WX OSKCICPUMCHTAILHBIMU
cpenctBamu, (HOpMyIHpys 1eTb WCCICAOBAHUS, aHAJU3UPOBATH TOTYyYCHHBIC
PE3yNbTATHl U JACNIaTh BHIBOBL;

YMEHHE Y4acTBOBaTh B Y4E€OHO-HCCIICOBATEIHCKON padoTe Mo OWOJIOTHH,
AKOJIOTMU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
NyOJIMYHO  TMPEACTABIATh  IMONYYCHHBIE  pe3yJdbTaThl HAa  YYCHHUYECKUX
KOH(EpEHIIUX;

YMEHHUE OIEHUBATh TUIIOTE3bl U TCOPUU O MPOUCXOKICHUH KU3HHU, YEITOBEKa
M YEJOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBUSAX M CIOCO0axX MPeIOTBPAIICHUS
100aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBHIOOp Oymymied mpodeccuoHaIbHOM
JEATENBHOCTH B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIB30BAHNS, MEIUIIHHBI,
OMOTEXHOJIOTUU, TICUXOJIOTUHU, BETEPUHAPUU, CEIHCKOTO XO35SWUCTBA, MHUIIEBOU
IPOMBIIJIEHHOCTH, YIAyOJsATh IMO3HABaTEIbHBIA WHTEPEC, HAIPaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMIOIEW  mpodeccun W MPOAOKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsl B OPraHU3AIMAIX CPEIHEro MPo(ecCHOHATBHOTO U
BBICIIIETO 00Pa30BaHMUs.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakrnyeckune
NMPOrPaMMBbI Bcero o0pa3oBaTebHbIE
padoThI padoThbI pecypent
1 buonorus xak Hayka
2 JKuBble cucTembl U UX U3yUEHUE
3 buonorus kinetku 0.5
4 Xumudeckasi OpraHu3anus KISTKH 10
5 Ctpoenue u GyHKIIUU KIETKH 8
6 OOMEH BeIIEeCTB U MPEBpaIlCHUE SHEPTUU B 9 1
KJIIETKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus e€ B KJIETKe
8 JKu3HeHHBIN MUK KIESTKH 6 1
9 Crpoenne u (pyHKIIMU OPraHU3MOB 17 1.5
10 Pa3mMHOKEHHE U pa3BUTHE OPraHU3MOB 8 15
11 ['eHernka — HayKa O HACJIECTBEHHOCTH U ) 05
U3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6
14 ['enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buorexHomorus u CHHTETHYECKasi OMOJIOTHS 4
17 PezepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KUIACC

KosauyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoiasbnsbie | IlpakTHyeckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
1 3apokaeHre U Pa3BUTHE 3BOJIIOIMOHHBIX 4
MpeACTaBICHUN B OHOJIOTHH
MukposBoionus u e€ pe3yJIbTaTbl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YJIbTAThI 6
[TponcxoxeHue 1 pa3BUTHE KU3HU HA
4 p p 15 1.5
3emiie
) [IpoucxoxaeHne yeoBeKa — aHTPOIOreHE3 10 1
DKOJIOrusi — HayKa O B3aUMOOTHOLICHUSIX
6 OpPraHKW3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
Opranu3Mmel U cpea OOUTaHuUs 1.5
DKOJIOTHsI BUOB U MOMYJISIIIUI 0.5
DKoorust coOo0UIECTB. DKOIOTUYECKHE
9 12 0.5
CHCTEMBI
10 buocdepa — rinobanpHas sKocucTeMa 6
11 YenoBek U OKpyKaroIias cpeaa 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KourpoJsbHbie
Bcero P
padoThbI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUA

DJIEKTPOHHBIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypcsl

buonorus kak KoMIaeKcHas HayKa 1 KaK
4aCTb COBPEMCHHOI'O O6H_ICCTBa

JKuBrble cucTeEMBI U X CBOMCTBA

ypOBHeBaH OopraHu3anus )XHUBbIX CUCTEM

HcTopust OTKpBITUS U U3YUEHUS KIETKU.
Kiterounas teopus

MeToabl MONEKYJIIPHON U KJIETOYHOH
ononoruu. [Ipaktiueckas pabora
«3yueHne MeTo10B KJIETOYHON
Ouonoruu (xpomarorpadus,
anekTpodopes, T depeHranTbLHoe
nenrpudyruposanue, I11[P)»

0.5

XUMHWYECKHUU COCTaB KJIETKU

MI/IHCpaJ'H)HBIG BEIICCTBA KJICTKU, UX
Ouosioruyeckas poib

Opranuyeckre BeIeCTBa KIETKH —
oenku. JJabopaTopHas pabora
«O06HapyxeHne OEIKOB ¢ TOMOIIBIO
KaueCTBCHHBIX PEaKIUii»

0.5

CaoiicTBa, kiaccupukanus u QyHKIIHHA
OenKoB




10

OpFaHI/I‘-IeCKI/Ie BE€IICCTBA KICTKHU —
YIJI€BOAbI

11

OpFaHI/I‘—IeCKI/Ie BE€IICCTBA KJIICTKU —
JIMITN A bI

12

Hyxnennossie kucnotsl. JJHK n PHK.
JlaboparopHas pabora «MccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJIEJICHHBIX U3
KJIETOK Pa3JMYHbIX OPraHU3MOB»

0.5

13

Crtpoenue u pynkuuu ATO. [Ipyrue
nykieosuarpudochater (HTD)

14

CexsenupoBanue [JHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMUKH,
MIPOTEOMHUKHU

15

MeTo1bl CTPYKTYPHOM OMOJIOTHH

16

Tuns! knerok. [IpokapuoTnueckas kieTka

17

CrpoeHne 3yKapuOTHUECKON KIIETKH.
ITpakTueckas padota «M3yuenne
CBOWCTB KJIETOYHOM MEMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapaT KJIETKH

19

OnnomeMOpaHHbBIE OPTaHOU Bl KJIETKH.
[TpakTuyeckas padora «3yueHue
JBM)KEHUS LIUTOIUIa3Mbl B PACTUTEIIbHBIX
KJIETKaX»

0.5

20

[TomyaBTOHOMHBIE OPTaHOHIBI KIICTKH:
MUTOXOHIPUH, TUTACTUABL. JJabopaTopHast
pabora «lcciienoBaHue mia3Moin3a u
JIeTIIIa3MOJIH3a B PACTUTEIBHBIX KIETKAX)

0.5

21

HememOpaHHbBIe OpraHOUABI KJIETKU




22

Crpoenue u GyHKIUY sipa

23

CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlaboparopHas pabora
«M3yyeHue cTpoeHus KJIETOK pa3IM4YHbIX
OpPraHUu3MOB»

0.5

24

AccuMmIALUs U TUCCUMUIIILMS — JIBE
cTopoHBI MeTabonu3ma. Tunsl oOMeHa
BeniectB. JlabopatopHas pabota
«M3ydeHne KaTaJINTHY€CKOM aKTUBHOCTH
(dbepMeHTOB (Ha IpUMEpe aMIJIa3bl WU
KaTasasbl)»

25

DepMEHTATUBHBIA XapaKTep peakiuid
KJIeTOYHOro Metabomusma. JlabopatopHas
pabora «M3ydeHne pepMeHTAaTHBHOT O
pacuienieHus epokcuaa BOA0Opoaa B
PaCTUTENbHBIX U )KUBOTHBIX KIETKAX

0.5

26

benku-akTHBaTOPHI U OENKU-UHTUOUTOPHI

27

ABTOTpOGHBIN TUIT 0OMEHA BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlabopaTopHas paboTta
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AnaspoOHbIe OpraHu3Mbl. Busr
opoxenus. Jlabopatopnas pabota
«CpaBHEHHUE TIPOIIECCOB OPOKEHUS U
JIBIXQHHSDY

31

AdpOoOHBIE OPraHU3MBI. DTaIlbl
AHEPreTUYECKOro oOMeHa




OHeprust MeMOpaHHOI O I'paJeHTa

32 npotoHoB. CunTe3 AT®D: paboTa
npoToHHOW AT®-cuHTa3bI
33 Peakiiuu MaTpu4HOr 0 CHHTE3a
34 TpaHcKkpunius — MaTPUUYHBINA CUHTE3
PHK
35 TpaHcnsus u e€ dTarnbl
36 KonunpoBanue amunokuciaor. Ponb
pubocom B brocuHTE3e Oelka
37 Opranuzainus reHomMa y mpoKapuoT U
DYKapuoT
38 MomnekysipHbIe MEXaHU3MBI YKCIPECCUN
T'CHOB y DYKapuoT
Bupycbl — BHeKJIeTOUHbIE (POPMBI KUZHU
39 u obnuratHbsle napa3uthl. [IpakTrueckas 0.5
pabota «Co3ganue MOIENH BUPYyCa»
40 BupycHbie 3a001eBaHus YeIOBEKA,
KUBOTHBIX, PaCTCHHMA
41 HanorexHonoruu B OMOJIOTUN U
MEIUIIIHE
42 JKu3HEHHBIN UK KIeTKH
43 Matpuunbiii cuaTe3 JJHK
Xpomocomel. JlabopatopHast paboTa
44 «M3ydyeHne XxpoMocoM Ha rOTOBBIX 0.5
MUKpOI pernapaTax»
45 Jlemenune KJICTKU — MHUTO3
16 Tuns! knetok. KaprokuHes u IUTOKUHES. 05

JlabopaTopnas pabora «Habmonenune




MHUTO3a B KJIETKaX KOHUYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpEnaparax)»

47 Perynanus )kn3HEHHOr O IIUKJIA KJIETOK

48 Opranusm Kak eIMHOE 11e10€

49 Tkanu pactenuit. Jlaboparopnas pabota 05
«M3y4yenue TKaHEH pacTCHUN» '
TkaHU )KUBOTHBIX M YEJIOBEKA.

50 JlaGoparopHas pabota «3yueHue TkaHe 0.5
KUBOTHBIX»
Opranbl. CucTeMbl OPraHOB.

51 JlaGopaTopHas padora «3yueHue 0.5
OpraHOB I[BETKOBOI'O PACTEHUS

52 Ormopa Tena opraHu3MoOB

53 JIBroKeHHE OpraHu3MOB

54 IIntaHne opraHu3MoB

55 [TuTanue MO3BOHOYHBIX JKUBOTHBIX.
[TumeBapuTenbHas CHCTEMa YelIOBEKa

56 JlpixaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U
YeJoBeKa

58 TpaHcopT BEIECTB Yy OpraHU3MOB

59 KpoBeHocHas cucrteMa o3BOHOYHBIX
JKUBOTHBIX U YEIOBEKa

60 Brienenue y opranusmMoB

61 3ammra y OpraHu3MoB

62 MMMyHHas cucrteMa 4enoBeka




Pa3znpaxxumocTs u peryisnus y

63
OpraHu3MOB

64 ['yMopabHast peryJisius U SHIOKPHHHAS
CHCTEMa )XKHBOTHBIX U YEJIOBEKa

65 ®opMBI pa3MHOXKEHHSI OPraHU3MOB

66 [TooBoe pa3sMHOKEHUE

67 Meiio3s
I'amerorene3. OOpa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JJabopaTopHas pabora 05
«M3yueHne cTpoeHus MOJOBBIX KIETOK Ha '
TOTOBBIX MUKpOIIpEnapaTax»

69 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB
— OHTOT'EHE3

70 3aknaaka OpraHoB U TKaHEH U3
3apOJBIIIEBIX JTUCTKOB
PocT u pa3BUTHE KUBOTHBIX.

71 JlaGopaTopHas paborta «BrisiBIeHUE 05
MPU3HAKOB CXOJICTBA 3apOJIbIIICH '
MTO3BOHOYHBIX JKHBOTHBIX)

Pa3mHOXeHHE U pa3BUTHE PACTEHUM.

79 JlabopaTopnas pabora «CtpoeHue 05
OpPraHoB Pa3MHOMKEHHS BBICIIMX '
pacTeHui»

73 Hcropusi CTAaHOBJICHUS U Pa3BUTHS
TCHEeTUKU KaK HayKU

74 OCHOBHBIE MTOHSTUS © CHMBOJIBI 05

reHetuku. JlabopaTopHas paborta




«/Ipo3oduia kak 00bEKT FreHETHUECKUX
HUCCIIETOBAHUN)

3aKOHOMEpPHOCTH HACIIEIOBaHUS
npu3HaKkoB. MOHOrHOpHIHOE
ckpemuBanue. [Ipaktuueckas pabora

75 Y 1 0.5
W3ydenue pe3yabTaToB
MOHOTHOPHTHOTO CKPELIMBAHUS Y
npo30duitbr"

76 IluTomoruuyeckrue OCHOBEI 1
MOHOTHOPHUIHOTO CKPEUIMBAHUS

77 AHanu3upyroniee CKpeuBaHue. 1
Henonnoe nomMmuHupoBanue
JuruOpuiHoe ckpelyBaHue.

78 [TpaxkTnueckas padota «M3yuenue 1 05
pe3yIbTaToOB AUTHOPHIHOTO '
CKPEUIMBAHUSA Y APO30(PUITBI»

79 [luTonornuyeckue OCHOBBI TUTHOPUIAHOTO 1
CKpEUIMBaHUS

80 CueruieHHO€E Hacliel0BaHuE IPU3HAKOB 1

81 XpoMOCOMHasi TEOPUsI HACIIECTBEHHOCTH 1

82 ['eneruka mosna 1

83 I'eHoTHII KaK 1LIE0CTHASA CUCTEMA 1

84 I'eHeTHUYECKUI KOHTPOJIb Pa3BUTHUSA 1
pacTeHHiA, )KUBOTHBIX M YEITOBEKA

85 MN3MeHYnBOCTh NMPU3HAKOB. BUabl 1
M3MEHYHBOCTH

86 MoaupukanroHHast U3MEHUYUBOCTb 1




87

BapuannoHnHbIil psa 1 BapualioOHHas
kpuBas. JlaboparopHas paboTa
«HccnenoBanue 3aKkOHOMEPHOCTEMN
MOIM(PHUKALMOHHON N3MEHYUBOCTH.
ITocTpoeHune BapualiluOHHOr O psijia U
BAPUALIMOHHOW KPUBOID»

0.5

88

I'eHoTHIIMUECKass K3MEHUYUBOCTb.
Kom0OuHaTuBHAas U3MEHUYHBOCTD

89

MyTanuoHHas U3BMEHYUBOCTb.
[TpakTnueckas paborta «Myranuu y
Ipo30(HIIbI (Ha TOTOBBIX
MUKpoIpernapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTalIMOHHOT' O
nporecca. DMUIreHeTuKa U 3MUTeHOMUKA

91

I'enernka uenoseka. [Ipaktnueckas
pabota «CocTaBieHue 1 aHAIN3
POIOCTIOBHOM

0.5

92

MeToapl METUITMHCKON T'eHETUKHA

93

3HaucHUE MGIII/II_[I/IHCKOf/'I T'CHCTHUKU B
NpeaAOTBpalliCHUHN U JICUCHUN
reHeTHYeCKuX 3a00JIeBaHMi YeoBeKa

94

OCHOBHBIE MTOHSTHUS CENEKLUU.
JlabopartopHas pabora «3yueHue copToB
KYJIBTYPHBIX PACTEHUH U MOPOJ
JIOMAITHUX )KUBOTHBIX)

0.5

95

MeTozpbl ceneKIIMOHHONW paboThl.
JlabopaTopnas pabora «3yueHue
METOJIOB CEJIEKIIMH PACTEHUI»

0.5




JlocTrkeHns cesleKIMU pacTeHUN U

96 JKUBOTHBIX. [IpakTHyeckas pabora 1
«IIpuBHBKa pacTeHUI

97 CoxpaHeHue, H3y4eHUE U UCIIOJIh30BAHNE 1
TCHETHYECKHX PECYpPCOB
brorexHonorus kak Hayka u OTpaciib

98 npousBozcTsa. [Ipaktuueckas pabora 1 0.5
«M3yueHne 00bEKTOB OMOTEXHOIOTUHU»

99 OcCHOBHbIE HallpaBJICHUs] CHHTETHYECKON 1
ouonoruu

100 XpoMOCOMHas M T€HHAsI HH)KECHEePHUS 1

101 MenuuuHackre OMOTEXHOJIOTHHA

102 Pesepsublii ypok. [IoBTOpenue, 1
0000111eH1Ee, CHCTEMATH3AIIHS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KUIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
W/ Tema ypoka Beero Konrtpoabubie | IlpakTuyeckue iyqenml :)Iﬁg)allonaTenLHue
padoThI padoThI pecypeni
1 OpomounonHas teopus Y. /lapsuna 1
5 JBMKyIme CUJIbI ABOJIIOLMHU BHIOB 110 Y. 1
HapBuny
3 Bopn0a 3a cymiecTBoBanue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOP
4 DOopMHUPOBAHNUE CUHTETUYECKON TEOPUHU 1
9BOJIIOLIUU
5 DTarbl 3BOJIIOLIMOHHOIO IIpoliecca: 1
MHUKPOAIBOIIONHS U MAaKPOIBOIIOIUS
5 [Monynsnust — 3JIeMeHTapHas €IUHUALIA 1
IBOJTIOIINHT
3aKOH TeHeTH4ecKoro paBHoBecHst JIx.
7 Xapnu, B. Baitn6epra. Jlabopatopras 1 05
pabota «BpIsiBIeHHE U3MEHYNUBOCTH Y '
oco0eli 0THOTO BUAA»
8 DneMeHTapHbIe (PAKTOPHI IBOTIOIITU 1
9 Dddext ocHoBaTes. DhdekT 1
OyTBIJIOYHOT'O TOPJIBIIIIKA
10 Murpauuu. M30ma0uu nonyJisiuii: 1
reorpadudeckas, Onosornueckas
11 EcTecTBeHHBII 0TOOP — HAIMPABIISIFOIINAN 1

(akTop IBOMOLIUN




12

[TonoBoit oTG0p

13

[Tpucrnoco6IeHHOCTh OPraHMU3MOB KaK
pe3yIbTaT MUKPOIBOIOLIUH.
JlabopaTopHas pabota «3yueHue
apoMop$030B ¥ HAHOATANITAIIUHN Y
paCTeHI/Iﬁ 1 ) KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHuil y
OpraHu3MoB: MOP(OIOrHUECKUE,
¢uznonornyeckne, ONOXUMUYECKHE,
noseneHyeckue. Jlaboparopnas padora
«[IpucnocoOneHust OpraHu3MoB U UX
OTHOCUTEIbHAS LEJIeCO00Pa3HOCTh

0.5

15

Bun, ero xputepuu v CTpyKTypA.
JlabopaTopHas pabora «CpaBHeHUE
BHJIOB 110 MOP(OJIOTHIECKOMY
KPUTEPHUIO»

0.5

16

CrpykTypa BHz1a

17

BunoobpazoBaHue kak pe3yabraT
MHUKPOIBOTIOIIUN

18

CBs13p MUKPO3BOJIIOLIMH U
SIUAEMHUOJIOTUU

19

MaKPOSBOJ'IIOHI/IH. ITaneoHTOIOrNYECKHE
MCTOAbI U3YUCHUS 3BOJTONHA

20

buoreorpaduueckne MeTOAbI U3y EHUS
9BOJIIOLIUU

21

DOMOpPHOIOrHYeCKre U CPaBHUTEIIBHO-
MOp(hOIOTHYECKHE METObI U3YICHHUS
SBOJIIOLINHA




MonekynsapHO-TeHETUYECKue,

22 OMOXMMUYECKIE U MaTEMaTH4ECKHe
METO/Ibl U3YUEHUS IBOITIOLUU

23 OO6mme 3aKOHOMEPHOCTH IBOIOIUN

24 AnanTuBHas paauaIus.
HepaBHOMEpHOCTb TEMITOB 3BOJIOLIUH

95 Hay4Hble THITIOTE3bI TPOU CXOXKICHUS
YKU3HU Ha 3emuie

26 JloHay4HbI€ MIPEICTaBICHUS O
3apOKICHUH KU3HU

97 OCHOBHBIE 3Tamnbl HEOPraHUYECKOH
9BOJIIOLIUU

28 ['unoTessl 3apokaeHus KU3HU
Ucropust 3eman 1 MeTObl €€ U3yUEHUS.

29 JlabopaTtopHas pabora «3yueHue u 05
OINKMCAaHHE UCKOMAEMBbIX OCTATKOB '
JPEBHUX OPraHU3MOB»

30 HauanpHbIe ATanbl OpraHuyecKoi
IBOJTIOTI T

31 DBOIIOIUS 3yKapuoT
OCHOBHBIE 3Talbl FBOJIOLNH

39 pactutenbHOro mupa. [Ipaktnueckas 0
pabora «M3yuenune ocobeHHOCTEN =
CTPOEHUS PACTEHHI Pa3HBIX OTJEIIOBY

33 OCHOBHBIE 3Tamnbl YBOIIOIHUH KHUBOTHOTO

MHUpa




OBonmonus KUBOTHBIX. [IpakTHyeckas

34 pabora «/3yueHue ocodeHHOCTEH 0.5
CTPOCHUS MMO3BOHOYHBIX JKUBOTHBIX)

35 PazBuTHe xu3HM Ha 3emIie Mo 3paM U
neproiaM

36 MaccoBble BBIMUPAaHHS —
9KOJIOrMYECKUE KPUZHUCHI MPOIILIIOTO

37 CoBpeMeHHBIH 3KOJIOTHYEeCKUN KPU3HUC,
€ro 0co0eHHOCTH

38 CoBpemeHHas cucTeMa OpraHudecKoro
MIPOLLIIOrO

39 OCHOBHBIE CHCTEMAaTHYECKHUE TPYIIIbI
OpraHu3MOB

40 AHTpPOIIOJIOrNs — HayKa O 4EeJIOBEKE

41 PazBuTHe npeacrasiieHnii o
MIPOUCXOXKICHUU YeIOBeKa
MecTo uenoBeka B CHCTEME
opranuveckoro mupa. JlabopatopHas

42 pabora «/3yueHune ocobeHHOCTEH 0.5
CTPOEHUSI CKEJIeTa YeI0BeKa, CBA3aHHBIX
C IPSMOX O’KICHUEM

43 JIBIKYIIKE CUJIBI aHTPOITOT'eHE3a

44 CootHomleHne OMOJIOrHYECKUX U
COLIMAJIbHBIX (PAKTOPOB B AHTPOIIOT€HE3e

45 OCHOBHBI€ CTaIMU aHTPOIMOTeHE3a

46 [Taneoreneruka u najieoreHoMuKa

47 DBOJIIOIMS COBPEMEHHOI'0 YelIoBEeKa




48

Yenoseueckue pacel. [Ipaktnueckas
paboTta «M3ydeHue 3K0I0ru4ecKux
ajanTanuil 4eJIoBeKay

0.5

49

MC)K)II/I COUITIIIMHAPHBIC METO/IbL
AHTPOIIOJIOT MU

50

3apO)KI[€HI/IC " Pa3BUTUC SKOJIOTHHN

51

MeTons! sxonoruu. JlabopatopHas
pabota «/3yueHue MeTo10B
9KOJIOTUYECKUX UCCIIeIOBAaHUI

0.5

52

3HaYeHHE YKOIOTHYECKUX 3HAHUN JUIA
YenoBeKa

53

Dkonoruueckue (HakTopbl

54

Abuornueckue paxktopsl. CBET Kak
sKosiornyeckuit pakrop. JlabopaTopHas
pabota «BpIsiBIeHHE TPUCITOCO0ICHMIH
OpraHU3MOB K BIIHSHHIO CBETa»

0.5

95

Aobuotnyeckue akropsl. Temnepatypa
KaK 9KOJIOTMYECKUH (paxTop.
JlaGopaTtopHas pabora «BriaBieHue
IPUCIIOCOOJIEHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbI»

0.5

56

Abuornueckue paxkTopsl. BnaxxHocTb
KaK 9KOJOIM4eCcKUH (paxTop.
JlabopaTopHast pabota « AHATOMHYECKHE
0COOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT
oOUTaHUSD)

0.5

S7

Cpensl oOUTaHMsI OPraHU3MOB

58

buonornueckne puTMel




59

XKuzHeHnHsle (hOpMbI OPraHU3MOB

60 buotnueckue GakTopbl
3HavYeHHEe OMOTHYECKUX B3aUMO/ICH CTBUI

61 JUISL CYIIIECTBOBAHUS OPTaHU3MOB B Cpe/e
oOuTaHUs

62 DKOJOrMYeCKHEe XapaKTePUCTUKHU
MO JISIIIAA
OCHOBHBIE ITOKa3aTeIH MOy JISIUH:

63 YUCIIEHHOCT, INIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIE [TOKa3aTeNH MOMYJISIUU:

64 POXKIaeMOCTh, IPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPAIHH

65 DKosnoruyeckas CTpyKTypa HOMYJISIIUU

66 JluHaMuKa NONyJsALUU U €€ perysus

67 KpuBbie pocTa 4HCICHHOCTH MOMYJISIUH.
KpuBbie BEDKHBaHUS
DKkonornyeckas HUIIA BUIA.

68 JlaGopaTtopHas pabora 05
«[IpucnocoOseHnst ceMsiH pacTeHU K '
pacceneHuo

69 Bun kak cucrema monmyssiuia

70 3aKOHOMEPHOCTHU TTOBEJIEHUSI U MUT AL
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MoOB — OHOIEHO3

72 DKocUCTeMa KaK OTKpBITasi CHCTEMa

73 KpyroBopot BemecT u MOTOK SHEPTUU B

OKOCHCTEME




74

OCHOBHEIE ITOKA3aTEIN YKOCHCTEMEI

75 DKOJIOTHYECKHE THPaAMUIbI

76 N3meHeHus coob111ecTB — CYKIIECCHH
[IpupoaHsie 3KOCHCTEMBI. DKOCHCTEMBI

77 03ep U peK. DKOCUCTEMBI MOPEH U
OKEaHOB

78 [IpupoHbie 3KOCHCTEMBI. DKOCHCTEMBI
TYHJIP, JIECOB, CTENEH, IIyCTBIHb

79 AHTPOIIOT €HHBIE SKOCUCTEMBI
Ypboskocucremsl. [IpakTrueckas padbora

80 «3y4yeHne u onucaHue 0.5
ypOO3IKOCHCTEMBI
3akoHOMEpHOCTU (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMO/IEMCTBUI OPraHU3MOB
B DKOCHCTEMaX
MexaHu3Mbl BO3EHCTBHS 3arpPsA3HEHUN

82 pa3HBIX TUIIOB HA CyOOpPraHU3MEHHOM,
OpPraHW3MEHHOM, MOMYJSIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — oOuenyianetapHas
obosiouka 3emiu

84 VYuenne B. 1. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepbr

86 Kpyrosopots! BemecTs u
OMOreOXNMUYECKUE IIUKIIbI

87 30HaNMBHOCTH OMocdepbl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTs 6uochepsl

89 DKOJIOTHYECKUE KPU3UCHI U UX TTPUUHUHBI

90 BozneiictBue uenoBeka Ha 6uocdepy

01 AHTpPOIIOr€HHOE BO3/1€ICTBUE HA
PaCTUTENIbHBIA U )KUBOTHBIM MUP

92 Oxpana npupozasl

93 OCHOBHBIE ITPUHIIUAIIBI YCTOHYUBOTO
pa3BUTHUS YETIOBEUECTBA U MPUPOABI
ParponansHO€ IPUPOIONOIH30BAHNE H

94 COXpaHeHUe OMOJIOTHIECKOTO
pa3zHoobpazus 3emin

95 O0606m1eHne Mo TeMe « MUKPO3B OJIFOLIHS
U €€ Pe3yNIbTaThI»

96 O6061eHune no Teme « MakpoaIBOIIOLIUS
U €€ pe3yJIbTaTbl»

97 O6o6menue o Teme «IIponcxoxaenue
U pa3BUTHE KU3HU Ha 3emie»

98 O606menue no teme «IIpoucxoxnenue
YeJI0BEeKa — aHTPOIIOTeHEe3)»

99 O060061eHNE 10 TeMe «DKOJIOrUs — HayKa
0 B3aUMOOTHOIICHHUSIX OPTaHU3MOBY

100 O606m1eHne mo TeMe «OpraHu3Mbl 1
cpena oOuTaHus

101 006001110 E 110 TeEME «DKOJIOTUs BUIOB U
TIOMYJIALTU I

102 O606menue o teme «buocdepa —

rJ100aTbHAsA IKOCHCTEMA)




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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