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MOACHUTEJIBHASA 3AININCKA

[Iporpamma 1o ydebHOMy mpenmery "buonorus" (mamee - Owmosorusi) Ha
YPOBHE CpeAHero obmiero oopa3oBaHus pazpaboTaHa Ha ocHOBe dDenepabHOro
3akoHa OoT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanumy,
OI'OC COO, Konuenuuu mpernogaBaHusi ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJOXEHUN (penepasibHON pabodeil mporpaMMbl BOCITUTaHUSI.

VYuebnsiii npeamer «buonorus» yriayonéaHoro ypoBHs uzydenus (10-11
KJIacChl) SIBJISIETCSI OJJHUM W3 KOMIIOHEHTOB NIpeaMeTHOM obnactu «EcTecTBeHHO-
HayuHble npenMetb». CormacHo mnonoxkeHusmM OIOC COO npodunbHbIe
y4eOHbIE MPEAMETHI, U3ydaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBJISIFOTCSI CIIOCOOOM
muddeperimanu  0O0ydeHUsT Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHUs U
Npu3BaHbl 0OECIEUUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHUM TPodheCcCHOHANBHBIM U BBICIITUM OOpa3zoBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Y4EOHBIX NPEIMETOB JODKEH ObITh OpPUEHTHPOBAH Ha
MIPUOPUTETHOE PEIICHHE O0Pa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BHUBAIOLIUX
3a/la4y, CBS3aHHBIX C MpodopHeHTaIel O0ydJaromMXcsi U CTUMYIMPOBAHUEM
MHTEpeca K KOHKPETHOW O0JIACTHM HAay4yHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUILIUHOM, SKOJIOTHUEN, TICUXOJIOTUEN, CHIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yueOHOMy mpenMery "buonorus" na€r mpeincTraBlieHHE O
Heau M 3ajadyax M3ydeHus ydyeOHoro mnpeamera «buonorus» Ha yriayOon€éHHOM
YpPOBHE, Onpeaenser 00s3aTelibHOe (MHBAPHAHTHOE) IPEIMETHOE COJIEpIKaHue, ero
CTPYKTYpPUpOBaHHE MO pas3jiesaM M TeMaM, paclpeneieHue Mo Kiaccam,
PEKOMEHAYET TMOCJIEN0BATEIbHOCTh H3YYEHHUs Y4eOHOro Marepuana c y4EToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOro mpoliecca,
BO3pPAacTHBIX OcCOOeHHOcTeM oOydaronuxcda. B mporpamme mo Ouosoruu
peann30BaH MPUHIUI MPEEMCTBEHHOCTH C HU3YYEHHEM OMOJIOTMH Ha YpPOBHE
OCHOBHOTO  ob0miero  oOpa3oBaHus, Omaromapss 4YeMy IpPOCMaTpUBAETCS
HAIpaBJIE€HHOCTh Ha TMOCJEAYIOIIEe pa3BUTHE OWOJIOTMYECKUX  3HAHWMH,
OPHUEHTUPOBAHHBIX Ha (DOPMHpPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
AKOJIOTMYECKOT0 MBIIICHUS, TMPEACTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCIIUTAHHE OEpPEKHOT0 OTHOILICHUS K OKpYyKaromed npupoaHou cpene. B
nporpaMMe Mo OWOJIOTMHM TakXKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOro mpeaMmera
«buonorusiy B peamuzauun TpeboBanuit PI'OC COO kK mIAHUPYEMBIM
JUYHOCTHBIM, METAlpeIMETHbIM M MPEIMETHBIM pe3ylbTarTaM OOy4YEeHHS U B
(OpMUpPOBAaHUM OCHOBHBIX BUJOB Yy4€OHO-TIO3HABATEIbHOU  JI€ATEIBHOCTH
0o0ydJaromuxcs MO OCBOCHHMIO COJACPKAaHUS Ouosornyeckoro oOpa3oBaHUsI Ha
YPOBHE CpeJIHEero 00111ero o0pa3oBaHusI.

VYyebnsiii npeaMer «buonorus» Ha ypoBHE CpelHero oOiiero oOpa3zoBaHUs
3aBepiiaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJIE M OPUEHTUPOBAH Ha
paciupeHrue U yriayOsieHue 3HaHUW O0OydaroluXcsi O >KMBOM MPUpPOAE, OCHOBAX



MOJICKYJISIDHOM M KJIETOYHOM OWOJIOrMH, SMOPHOJIOTMM U OHOJIOTMH Pa3BUTHS,
TeHETUKH, CEIEeKIINH, OMOTEXHOIOTMH, FBOIOLMOHHOTO YUYEHHUS U HKOJIOTUH.

N3yuenue yuebHOro mnpeamera «buonmorus» Ha YriayOJeHHOM YpOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCA K IOCJIEAYIOIIEMY IOJy4EHUIO
OMOJIOTMYECKOrO0  O0pa3oBaHMsI B By3aX M OpraHuU3alUsX  CPEIHEro
npogeccuoHanbHOro oopasoBanusa. OCHOBY €ro COJAEpKaHUsl COCTABISAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX MPU U3YYEHUH  OO0y4arOoIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATUYECKUX Pa3AeNOB OMOJOTMU Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusi, B 10—11 kimaccax 3TH 3HaHHUS MONY4YalOT pa3Buthe. Tak,
paciiupeHbl W YIriIyOJieHbl OHMOJOrMYEecKHEe 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHU3ME YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JOTIOTHUTENILHO BKJIFOUEHbI OMOJIOTUYECKUE CBEJICHUSI PUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIOJIb30BaTh KaK OPUEHTHUPBI IS MOCIEAYIOLIErO
BeIOOpa mpodeccun. Bo3moxkHa Takxke HHTErpamus OMOJOTHYECKHX 3HAHHM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYEHHBIMU OOYYaIOUMHUCS TPU H3YYCHHUH
bu3uKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrtpykTypa nporpamMmbl 1o ydeOHOMY mpeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLHMOHHBIA MOAXOAbl K HW3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS1 JKUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLHUHA OPraHUYECKOr0 MUpa Ha 3eMIIE,
COXpaHEHHs] OHMOJIOrMYecKoro paszHooOpaszus 1utaHetrbl. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOruu, 3MOpPUOJIOTHH U
OMOJIOTUN PA3BUTHS, T€HETUKU U CENEKUUU, OMOTEXHOJOTUU U CUHTETHYECKOU
OMOJIOTHH, aAKTYaJU3UPYIOTCS 3HAHUS OOYy4YarIIUXCs MO OOTaHUKE, 300JI0THH,
aHatromMuu, Qusnoioruu uyenoBeka. B 11 kmacce u3ydaroTcsl 3BONIOLMOHHOE
y4€HHE, OCHOBBI SKOJIOTMH U yueHHe 0 Ouocdepe.

VYuebnsiii mnpeamer  «buomorwms»  mpu3BaH  00ECHEYUTH  OCBOCHHE
00y4JaroMMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJIEH, TPUHIIUIIOB U MPABUIL,
JeXKaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHUU, MHOTOO0pa3sud U OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, MOy,
OMOLIEH03a, SKOCUCTEMBI, O BBIAAIONINXCS HAYYHBIX JIOCTHXKEHHSX, COBPEMEHHBIX
MCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aCIIEKTax OMOJOTHYEeCKUX 3HaHUH. [lis
pa3BUTUS W TOJJEp)KaHUS HHTEpeca oO0ydarouuxcsi K OWOJOrMu Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOr0 Marepuaja B COACPKAHUHU MPOrpaMMBbl
10 OMOJIOTMH MPENYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBIICHUS U Pa3BUTHS
TOW WA WHOM oOjacTu OWOJIOTWMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOexHBIX
YUYEHBIX B pEIICHUE BAXKHEHIINX OMOJIOTMYECKUX U AKOJIOTMYECKUX TPOOIIEM.

[enb n3yuenus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIQJICHUE  OOYYaIOIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHM3alliyd JKUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEeHHE YMEHHM
UCMOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUHU MHTEpEca K OINpeneaEHHON 00JacTH



npodecCUOHANBHOU ACSTENbHOCTH, CBA3aHHOW C OWOJOrMed, WK K BBIOOPY
y4eOHOTr0 3aBe/IeHUs AJIs1 TPOAOKEHUST OMOJIOrHUeCKOro 00pa3oBaHMUsL.

Joctuxenne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha
yrIyOJIEHHOM YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIIEAYIOINX 3a7au:

OCBOCHHUE OOYYarOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHLEMIIMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUjiaX, COCTABISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHHHM, MHOT000pa3ud MU OCOOCHHOCTSAX OHOJIOTMYECKUX CHCTeM (KJIeTKa,
OpraHu3M, MOMyJISIUs, BUJ, OMOTreoleHo3, ouocdepa); 0 BEIIAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

O3HAKOMJICHHE OOYYaIOIMXCS C METOJaMH TIO3HAHUSI >KUBOW TMPUPOIBI:
UCCIIEIOBATEIbCKUMHU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISpHOU W
KJIETOYHOW OHOJOTHH, SMOPHUOIIOTMM W OMONOTUM pPa3BUTHUS, TEHETUKU U
CEJICKITNU, OWOTEXHOJOTUU ¥ CHUHTETUYECKOW OWOJNIOTHH, TMaJeOHTOJIOTHH,
AKOJIOTMH);  METOJaMH  CaMOCTOSITEJIbHOIO  MPOBEJAEHUS  OMOJIOTMYECKHUX
ucclneoBaHUM B JiabopaTopur W B Ipupoae (HaOmojeHue, HW3MEpEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHHUE);

OBNIAJICHUE OOYYAIOUIMMUCS  YMEHHSIMHU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHAJIM3UPOBATh U HCIIOJIb30BaTh OHMOIOTMYECKYI0 HH(OPMAIINIO; TOIH30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTUEH W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OWOJOTHM ¥ COLMAIbHO-)KOHOMUYECKUMU U  IKOJIOTUYECKUMU
npoOsieMaMH 4eJOBEUECTBA; OIICHMBATH IOCIEJCTBUS CBOEH ACSATEIBHOCTH TIO
OTHOIIICGHUIO K OKPYXKaIIIeH MNpUPOAHONM cpene, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJiel; OOOCHOBBIBAaTH U  COOJIIOAATh  MEphI
npodunakTuKu WHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJE H
oOecrieyeHus: 0€30MaCHOCTH COOCTBEHHON JKM3HENEATENbHOCTH B UPE3BbIUAMHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa; XapakTepU30BaTh
COBPEMEHHbIEC HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y O0yYAIOUINXCS MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TIPOIIECCE 3HAKOMCTBA C BBIJAIONIUMHUCS OTKPHITHSIMA W COBPEMECHHBIMH
UCCJIEIOBAaHUSAMM B OHOJIOTHMH, PEUIAEMBIMU €10 MpoOJeMaMM, METOI0JIOTHeH
OHMOJIOTUYECKOTO U CCIIeIOBaHMS, MIPOBEICHHUS AKCIIEPUMEHTATHHBIX
UCCJIEIOBAaHUM, PellleHUs OMOJIOTMYECKHUX 3aJ1ay, MOJICIUPOBAHUS OMOIOTHUYECKUX
00BEKTOB U MPOLIECCOB;

BOCTIUTaHUE y O0yUYaIOIUXCs [IEHHOCTHOTO OTHOIIEHUS K KMBOU MPUPOJIE B
IIEJIOM U K OTJICJIHHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHUE DKOJIOTUUECKOH,
TCeHETUYECKOM TPaMOTHOCTH, OOIEd KyIbTypbl TIOBENEHUS B IPUPOJE;
MHTETpaIlii €CTECTBEHHO-HAYYHBIX 3HAHMI;

npuobpeTeHre  OOYyJaOIMMMUCA  KOMIIETEHTHOCTH B pallMOHAJIHHOM
IPUPOIONIOJIb30BAaHUHN (COONIOCHUE MpPaBUJI TOBEACHHUS B TMPUPOJIE, OXPAHbI
BHJIOB, SKOCHCTEM, OHMoc(hephl), COXpaHEHUHU COOCTBEHHOT'O 37I0POBBS U 370POBBS



OKpY)KaIOIIUX  Jrojied  (coOmroeHuss Mep NpoPMIaKTUKU — 3a00JIeBaHUH,
obecrieueHne O€30MaCHOCTU KU3HEACATEIHLHOCTH B UYPE3BbIUAMHBIX CHUTYaIHSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCMOJIb30BaHUsA
OMOJIOTUYECKUX 3HAHUN U YMEHHUI B TOBCETHEBHOM JKU3HU;

CO3aHME  YCJIOBMM  JJI1  OCO3HAaHHOTO  BbIOOpa  00yYarOIIMMUCS
WHIUBUTyaIbHOU o0Opa3zoBaTeIbHON TPaeKTOPHH, CHOCOOCTBYIOIIEH
HoCJenyIomeMy MNpo(ecCHOHAILHOMY CaMOOTPEACIEHUIO, B COOTBETCTBUU C
WHIUBUTyaJTbHBIMU UHTEPECAMH U TTOTPEOHOCTSIMU PETHOHA.

OO011ee 4nCcI0 YacoB, OTBEJEHHBIX HAa U3y4yeHUE OMOJIOTMH Ha YTITYyOJIEHHOM
YpOBHE cpeqHero oduiero oopasoBanus, coctapisieT 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HEZIENIO).

OT6op OpraHu3alMoOHHBIX (OPM, METOIOB U CPEICTB O0ydeHHsS OUOIOTUU
OCYILECTBIISIETCSI C Y4ETOM CleUu(PUKU €ro CoAep>KaHus U HaIpaBIEHHOCTH Ha
MPOAODKEHUE OMOJIOTMYECKOro o0pa3oBaHUsl B  OpPraHM3AIUsX CpPEIHEro
pohecCUOHANTBHOrO U BBICIIEr0 00pa30BaHMUS.

OO0s13aTeNbHBIM YCJIOBHUEM MPH 00y4E€HUU OMOJIOTMH Ha YTIyOJIEHHOM YpOBHE
ABJICTCA MPOBEJCHUE J1a0OpaTOPHBIX U MpakTUueckux pador. Takxke ywactue
00y4aroUMXcsi B BBIMOJHEHUH MPOEKTHBIX M y4eOHO-MCCIEA0BATENbCKUX pabdorT,
TEMaTHKa KOTOPHIX OIpEAETseTCS YYUTENeM Ha OCHOBE  HMMEIOIINXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOJIHBIX YCIOBHMA.



COJEPXAHUE OBYUYEHUA
10 KVIACC

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

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi OuoOTusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Oouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccun, cBszaHHbIe ¢ Omojorueld. 3HadeHWE OMOJIOTUU B
MPAKTUYECKON JIESITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apgeut, I'. Mengens, B. 1. Bepnaackuii, U. I1. [laBnos, 1. 1. Meunuxkos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, @. Kpuxk, /. K. benses.

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

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cuctemMbl Kak MpeaMeT u3ydeHuss Ouosiornu. CBOWCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOr0 COCTaBa, JAUCKPETHOCTh U IIEJIOCTHOCTD,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allUs,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTD, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHM3alli¥ >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHuecKkuii), Ounocdepupiii. Ilporieccrl, mpoucxoasue B KUBBIX
cuctemax. OCHOBHBIC TpU3HAKKA XKWUBOTO. JKW3HB Kak ¢opMma CYIIECTBOBAHUS
Marepuu. Haykn, nzydaroniye )KuBble CHCTEMbI 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 rumnote3. Hynesas rumnore3a. [loHste BbIOOPKM M €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumonmornueckux mgaHHbIX. OIIEHKA JOCTOBEPHOCTH TOJNYUYECHHBIX
pe3yabTaroB. [IpuyuHBI UCKaXKEHUS PE3yNbTaTOB JKcrepumeHTa. [loHsiTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TMPU3HAKU KU3HU», «buonorunueckue
cuctemel», «CBOICTBAa JKMBOW Marepum», «YPOBHM OpraHu3aluy KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpydOBaHHWE Ui IPOBEACHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

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

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QYHKIIMOHANbHAS €IWHHIA KUBOTO. Mcropus
oTkpeITua Kietku. Paboter 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 MEUYEHBIX aTOMOB, auddepeHInanbHOe
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanuvix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

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

Tabmumer u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

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

IIpakTuueckass paGora «l3ydeHne MeETOJOB KJIETOYHOW Ouonoruu
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumunueckass OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m e€ ponp Kak pacTBOpPHUTENS, PEAarcHTd, y4acTHE B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOPEryJsiuu. MuHepanbHble BEIIeCTBa KIJIETKH, WX OMOJIOrHYecKas
poiib. PoJib KATHOHOB M aHUOHOB B KIIETKE.

Opranvnueckue BellecTBa KIETKH. buonornueckne mnoauMepsl. bernku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O0enkoBoil Monekysnbl. [lepBuunas
CTpyKTypa Oenka, MenThaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUUHAS
cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Kinaccudukauuss  Oenaxos.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapuabl, TUCAXapUIbl, OJUTOCAXAPUJIBI U TIOJUCAXAPHIBL.
O6mmii mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsao-ruapodobHbIe cBoOlicTBa. Kitaccudukaius JTunuios.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuoB. O01Me cBOMCTBA OMOIOTMYSCKUX MEMOPaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

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

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
Kietke. /lpyeue wyxneosuompugocghamer (HT®). CexBennpoBanme JIHK.
Memoowl eenomuru, mpancKpunmoMuKy, RPOMeoMUKU.

CtpykTypHas OuoyoTHs: OMOXUMHUYECKUE U OMO(DU3NICCKUE HCCIICTOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMPYKMypsl U QYHKYUU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHhblii Ousaiin u
oOpeanuyeckul cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

IToprpetsr: JI. Tlonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxemsl: «llepmomuueckas Tabnuila XMUMHUYECKHX DJIEMEHTOBY,
«CTpoeHue MoOJEeKyJbl BoAbl», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIEKYJIbl Oenika», «CTpyKTypbl OENKOBOW MOJEKYJbD», «CTpOEHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynsl ATDO».

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pyaoBaHUE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkun.

JlaboparopHass  pabGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMHU KJICTKH

Tunbel KJIETOK: JyKapuoTHYeCKass U mpokapuorudeckas. 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 OMOLIEHO3aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmatnyeckas wmemOpana (mnazmanemma). CrTpykrypa MiIa3MaTU4yecKoOn
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcrnopT). Ilomynponuriaemocts meMOpanbl. Pabota HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk301uTo3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

Huronnazma. [uto3ons. [utockener. J[Buxenue nurorazMbl. OpraHouabl
kiaeTku. OpHoMeMOpaHHbIE OpraHOMIBl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE U (GYHKUUU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPraHoHAOB KieTKH. CTpOoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
petukynym. CekperopHas pyHkius anmnapara ['onbmxu. Moougurkayusa 6enkos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonun pactutenbHbiX KieToK. Knerounsiii cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMABl  KJIETKH:  MHUTOXOHJPHM,  IJIACTHJBIL.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE W CIIOKHbIE  IJIACTUABl  (DOTOCHHTE3UPYIOUIUX  IYKapHOT.
XJIOpPOIUIACTHI, XPOMOILIACTHI, JEUKOIUIACTHI BBICIIUX 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. O6onouka sApa, XpOMaTHH, KapuoImiasma, SAPBIIIKYA, UX CTPOECHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpOMOCOM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThUHa — TUCTOHBL. /JuHamuxa s0epHou o6onouku 6 mumosze. Aoepubiil
mpancnopm.

Krnerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



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

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

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpONpenapaThl 0aKTepHabHbIX KIETOK.

JlaGopaTtopHas pabora «l3yuyeHue CTpOEHUS KIETOK  Pa3IMYHBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas  padora  «/3ydyeHne  ABMKEHUS  LUTOIUIAa3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH Bew1ecTB M NIpeBpaLlieHHEe JHEPIHU 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
OoOMeHHBIX Tmporeccax. @DEpMEHTATUBHBIM XapakTep peakuuidl 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 pa3JIMYHbIX (PAKTOPOB.

IlepBuuHBIA CHHTE3 OPraHMYECKMX BEIIECTB B KIETKe. DOTOCHUHTES.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dotocunTesa. CreroBas u TemHoBas (a3bl. Pomoovixanue, Cs., Cs- u CAM-munwi
gpomocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BrusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE POTOCHHTE3A.

XEeMOCHHTES. Paznoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpyrone OakTepuu, Kene300aKTepuu, CepoOaKTEPUH, BOAOPOIHBIC
OakTepuu. 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.
[ToaroroBuTenbHBIM 3TaMn. [ THKOIN3 — OECKUCIOPOIHOE PACIICTLICHHUE TIIFOKO3bI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ouonorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTETBHOE
dochopunupoBanue. Iuepeus memodOpanHo2o epadueHma npomonos. Cunme3s



ATD: paboma npomonnoi ATD-cunmaser. IlpeumyiecTBa a’poOHOr0 MYyTH
0oOMEHa BEIEeCTB Mepei aHadPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

[Moprpersr: Jdx. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCHHTE3Y», « DHEPrETHUCCKUN 00MeH», «brnocuHTe3
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

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

Jlaboparopnass  padora «l/3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIa3bl WA KaTalla3bl).

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

JladopaTtopHas paGora «CpaBHeHue TmporeccoB (oTrocuHTe3a U
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrpennast uHpopManus u peanu3anus €€ B KJIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO CHHTE3a. Peanusanus HaciencrBeHHOW MHpopMauuu. [ eHeTnueckuii
KOJI, ero csoucrBa. TpaHckpunuus — wmarpuuHbld cuHte3 PHK. [lpuHummne
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsusa u e€ stanbl. Yuactue TpancnoptHbix PHK B 6uocunTese Oenka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe amuuokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U YKApHOT. Peryndiusi akTUBHOCTH T'€HOB Yy mpokapuoT. ['mmoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
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, OakTepuodaroB. /KuzHeHHbI YUK
JIHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogpaos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

BupycHbie 3a0oneBanus denoBeka, KUBOTHbIX, pacteHuit. CITN, COVID-
19, counanbHble 1 MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMpPYKMYpHbuIX buono2udyeckux dannvix. Hanomexunonozuu 6 buonozuu u meouyuHe.
IIpoecpammupyemvie pynkyuu 6enxos. Cnocobvi 00CmagKu 1eKapcma.



JdeMoHCcTpanumn

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

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJENIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarolmux B uHTepdase. IloaroroBka KIEeTKU K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EprUoabl UHTEP(a3bl.

Marpuunbii cunre3 JIHK — perumkanwmsa. Ilpuamuner perumkanuu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIIBHOCTD.
Mexanusm perukanun JJTHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u

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

Henenue xnetkn — Muro3. CTaauu MHUTO3a M MPOUCXOISAIINE B HHUX

npoueccol. Tunbl muto3a. KapnoknHes u 1murTokuHe3. buonmornueckoe 3HauYeHUE
MHTO3a.

Perynsiiuss MUTOTHYECKOrO MUKIA KIEeTKU. [Iporpammupyemasi KieTodHas
ruoesb — anomnTos.

KrnerouHnoe siapo, XxpomocoMmbl, (DyHKIMOHAIbHAash TeHOMHKA. MexaHuzmol
npoaughepayuu, ouppepenyuposxku, cmapenus u eudenu xiemox. «l{ugposas
Kemka» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanun

Tabmuupel 1 cxembl: <«OKU3HEHHBIM LUK KIETKW», «Mutos», «Crpoenue
xpomocom», «Permkanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOPEIIKa JTyKay.

JlaboparopHas padora «3yuenue XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabmroneHre MUTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOCHHOCTH ~ CTPOCHUST M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepum, apxeu, OJIHOKJIETOYHbIE T'pPUOBI, OJHOKJICTOYHBIC
BOJOPOCIH, Apyrue npoTuctbl. KoloHMaIbHbIE OpraHU3MBbl.



B3anMoOCBs3b 4acTeili MHOTOKIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl U
cucTeMBI opraHoB. OpraHnsm Kak e1rHoe nenoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM XKUBOTHBIX M YEJIOBEKA. TWUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCAMHUTENbHAs, MbIllleyHas, HepBHas. OCOOEHHOCTH CTpoeHUs, (YHKIUH u
PaCIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHblE W Te€HEpaTUBHbIE OpraHbl pacteHud. Opranbl U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranusmoB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  [IBMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONIM3MBI M HACTUU. JI[BMKEHHE MHOTOKJIETOYHBIX JXMUBOTHBIX M YEJIOBEKa:
MbllIeuHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIETOYHOE MHUIIEBapeHue. [IuTaHue MO3BOHOYHBIX JKMBOTHBIX. OTHEIbI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuil. Jprxanue >kuBoTHbIX. b dy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. [[prxarenbHas MOBEPXHOCTb.
XKabepHoe u nérounoe apixaHue. J[pIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIEFKUX IMO03BOHOYHBIX IKHUBOTHBIX.
JIpixaTenpHass cucTEMa 4YenoBEeKa. MeXaHW3M BEHTWISLMMU JIETKUX y NTHI U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

TpancnopT BEMIECTB y OPraHU3MOB. TpPAaHCIOPTHBIE CHCTEMBI PACTEHUM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucrtemMa u €€ OpraHsl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpamieHus. IBOJIOLHOHHBIE
YCIIO)KHEHUS! CTPOCHUSI KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y opranu3moB. Beigenenue y pacreHuid. Bbinenenwe y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. OpraHbel BblaeiaeHUs. DPuabTpanus,
CeKpelusi 1 00paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOThl OPraHOB BbIEIEHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM U BBIAEIUTEIBLHON cUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKIHOHUPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LUCTHl MNPOCTEMIIMX. 3alldTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOU 3alUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hedl. UMMyHHas cucrema udenoBeka. KiueTouHblil u
TYMOPAJIbHBIA UMMYHHUTET. BpOXIEHHBIN M TPUOOPETEHHBIA crenuduyecKuil
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocts u  peryisinus |y  OpraHmsMoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3apaxumocTb U perysinus y
pacteHui. PocTOBBIE BElIECTBA U MX 3HAUYCHUE.

HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y XUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedexc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenespl OSHAOKPMHHOM CHUCTEMBI M HX TOPMOHBL JleliCTBUE T'OPMOHOB.
B3auMocCBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. ['unortamaMmo-runodusapHas
cucrema.

JlemoHcTpanun

IToprper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepun», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CucteMbl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHue JNHCTOBOW IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenbHass cucrema», «KpoBeHocHass cucreMa», «J/lpIxarempHas
cucreMa», «HepBHas  cucrema», «Koxka», «MplmeuHas  cucreMay,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAS CUCTEMa», «CTPOCHUE MBIIILbD,
«Mmmynuter»,  «KumeuHnonomoctHele», «CxemMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUIpPBI»,
«Ctpoenune mnaHapun», «BHyTpeHHee CTpoeHue H0XKAEBOro udepBs», «HepBHas
cucreMa poiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKOnHUTaroumx», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaTbl OJHOKICTOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UIJIOKOXKUX, KUBBIE AK3EMIUIAPHl KOMHATHBIX pAacTEHUM, repOapuu
pacTeHuil pa3HbIX OTIEIOB, BJIAXHBIE MPENapaTbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIMH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEeJIOBEKa,
00opy/oBaHHE 71l JEMOHCTPAIIUU MOYBEHHOTO M BO3AYITHOTO TUTAHUS PACTCHHM,
paciieryieHus Kpaxmaia u 0elIKoB moj ieicTBueM (hepMEHTOB, 000OPYIOBaHUE NS
JIEMOHCTPALMH OIBITOB IO U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JbIXaTeIbHBIX ABUXKEHUM, MOJIENTM TOJIOBHOT'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3yyeHue TKaHEH KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHokeHMe U pa3BUTHE OPTraHU3MOB

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

ITonoBoe pasmuoxxeHue. IlonoBeie kneTku, win ramersl. Menos. Craguu
Mmeio3a. [loBenenue xpomocom B Mero3e. KpoccuHrosep. buonorndeckuii cMbICI
M€03a M TMOJIOBOrO mporecca. Melo3 W €ro MecTo B JKA3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpEeHHEe U AIMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIOTHs — HayKa
O Pa3BUTHH OPraHu3MOB. Mopghozene3 — 00Ha u3 2nasHuIx npoorem dIMOPUOIO2UU.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHes3a
KUBOTHBIX (Ha mnpumepe Jarymku). [poOnenue. Tumbl  apoOsieHHS.
Jlemepmunuposannoe u HedepmuHupoéannoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMUX. 3apOAbIIIEBbIE JUCTKU
(racTpynsinus). 3aKiajKa OpraHoB U TKaHEH U3 3apOABIILIEBbIX JIUCTKOB. B3anmHoe
BIUSHUE YacTel pPa3BUBAIOIIETOCA 3apojibllia (dIMOpPUOHATbHAS HWHIYKIUA).
3akimagka T[UIAHAa CTPOEHUSI JKMBOTHOTO KaK pe3yJibTaT HUEpPapXUUECKUX
B3aMMOJICHCTBUI TEHOB. BiusHue Ha >MOpHMOHAILHOE pa3BUTHE Pa3IUYHBIX
(paxTOpPOB OKpY’KAIOLIEH Cpeabl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. Pa3zButue ¢ Meramoppo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX KUBOTHBIX. buojlornueckoe 3Haye€HHUE MPSMOrO U HEMPSIMOIo



pPa3BUTHS, UX PACIPOCTPAHCHUE B IpUpojEe. THIbl pocTa KUBOTHBIX. DAKTOPHI
PETYJSIIUK POCTA )KUBOTHBIX M ueoBeka. CTaauu moCTIMOPUOHATILHOTO Pa3BUTHS
y JKUBOTHBIX U 4eJioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTMYECKUE MPOIECCHI.

Pa3smHoxxeHue u pazButue pactenuil. I'ameropur u cnopodut. Meiio3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
I'ametorenes y pacreHuid. OIJIOJAOTBOPEHUE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJIOJOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl PEeryJsiiMU OHTOT€HE3a Y PACTEHUM U )KMBOTHBIX.

JleMoHCcTpanuu

[Toptpersr: C. I'. HaBamun, X. [HIneman.

Tabmuupl 1 cxembl: «BereraruBHoe pa3sMHOkeHUE», «Tumbl Oecrmoaoro
pa3sMHOXEHUS», «Pa3MHOXEHME XJIaMHUIOMOHAAbl», «Pa3MHOXEHHE 3SBIIICHBDY,
«Pa3MHOXeHUE TUAPBD, «Meho3», «XpomocoMbl», «I'amerorenes», «CTpoeHue
SUIEKJIETKU U crepMaro3ouga», «OCHOBHBIE CTaiuM OHTOreHesza», «lIpsmoe u
HENpsAMOE pa3BuUTHE», «Pa3BUTHE MaUCKOro »xyka», «Pa3zButme capaHum»,
«Pa3Butne JATYmKn», «JlBOWHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI,
«CTpoeHne ceMsH OJHOAOJIBHBIX YW ABYAOJBHBIX PACTECHHI», «KU3HEHHBIA LUK
MOpPCKOM  KamycThl», <«OKW3HEHHBIM IUKI MXa», <COKH3HEHHBIM UK
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

O06opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPOIIpENapaThl SHUIEKICTOK |
CIIEpMATO30MI0B, MOJIEIb «L MK pa3BUTHSA JIATYIIKI.

JlaboparopHasi padora «l3ydeHue CTpOEHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenaparax».

IIpakTnueckass padora «BbIsIBIEHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
IMO3BOHOYHBIX JKMBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeTuka — Hayka 0 HaCJEACTBEHHOCTH M HU3MEHYHUBOCTHU
OpPraHU3MoOB

Hctopusi CTaHOBJIEHHMS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpnens, I'. ne @pusa, T. Moprana. Posib 0T€e4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padoter H. K. Konbnosa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUUYECKHE TTOHITUSA U CUMBOJIBIL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJIbTCPHATUBHBIC MNPU3HAKH, JOMHUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAs TUHUSA, THOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJbl ~ T€HETUKU:  TUOPUIOJOTUYECKUM,  LUTOJOTMYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuier u cxembl: «MeToabl TeHETUKNY, «CXEMbI CKPEIIUBAHU .

JlaGopaTtopHass padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX

UCCIIENOBAHUID.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHgenss — 3akoH

eanHoO00pa3ust THOPUIOB nepBoro nokonenus. [IpaBuno nomunupoBanus. Bropoii
3aKk0OH MeHaenss — 3aKOH pAaclIeIUIeHWs NPHU3HAKoB. LlUTolormyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHuUs. [ Mnmore3a YMCTOTHI FaMeT.

Ananuzupymoniee ckpemrBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHHPOBAHHH.

Jurndpuanoe ckpemmBanue. Tpetuil 3akoH MeHens — 3aK0OH HE3aBUCUMOT O
HACJICIOBaHUsl  IIPU3HAKOB. [{uTonoruueckne  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CuerienHoe HacnenoBanue mpusHakoB. Padotsl T. Moprana. CruernseHHoe
HACJICIOBAaHWE T'€HOB, HAPYUICHUE CUECIUICHUS MEXAYy TeHaMH. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['enerrka nosa. XpoMOCOMHBIN MEXaHHU3M OIPEAEIICHUS Moda. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TETEPOraMeTHBIM MOJ. | eHeTuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

['enotur kak nenoctHas cucreMa. [InernoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMOJelcTBUE HEAJUICIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHUA PACTECHHI, >KMBOTHBIX U 4YEJIOBEKa, a
Takke (PU3NOIOTUYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTWUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— TIapa3uT» U «XO3SIMH — MHUKPOOMOM». ['€HEeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHHUS HACJIEACTBEHHON MH(POPMAIIMH B TMTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JlemoHcTpanumn

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

Tabmuier u cxembl: «IlepBbiii 1 BTOpo 3aKoHBI Menaens», « TpeTuil 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjedoBaHWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThka moay,



«Kapuotun 4enmoBeka», «Kapuorun npozoduib»y, «Kapuotunm nTHITBD,
«MHOXECTBEHHBIN aJUIEIIN3M», «B3anMOIECTBUE T€HOBY.

OOopynoBanue: MoOJEAb ISl JIEMOHCTPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTPAIlMA 3aKOHA HE3aBUCUMOIO HACJICIOBAHUS MPU3HAKOB, MOJIECTb I
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «po3odunar.

IIpakTnueckas paGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  JUTHOPHUAHOIO
CKPEILMBaHUS Y IPO30(DUITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopelictBue reHoTHNa U cpeiabl npu  (popMupoBaHuu ¢GEeHOTHIIA.
N3meHunBOCTh TTpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. BUabI
M3MEHUYMBOCTU: HEHACJICICTBEHHAS! U HACJIEACTBEHHAsI.

MomudukannonHas W3MEHYMBOCTh. Poiab cpeasl B (popmMupoBaHUH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanuoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunmyeckas M3MEHUMBOCTh. CBOMCTBA T€HOTUITUYECKON M3MEHUMBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM TIpollecC — OCHOBa
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3IAHUHU
T€HETUYECKOro pa3Hoo0pasus B Mpejesiax OJHOro BHUja.

MyrauroHHass W3MEHUYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauMu. SnaepHble U
nUToriazMaTuyeckue myrauu. CoMaTHYecKUe U TMOoJIoBble MyTauuu. [IpuyunHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctseHHord u3MeHunBocTH (H.W. BaBuiio). BHesinepHas M3MEHUYHMBOCTH U
HACJICJICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos &
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOS V OPSAHUZMOB.

JlemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Uoranncen, H. Y. BaBunos.

Tabmuupl w  cxembl: «Buapl w3MeHUHMBOCTHY, «MoaudukanuoHHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OnnogorBopeHuey, «I'enernueckue 3a00eBaHUs YeI0BEKay, «BUabl MyTaInii» .



O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHkH (potorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON W3MEHYMBOCTH. llocTpoeHue BapuUallMOHHOTO psia U
BapUALlMOHHON KPUBOM.

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eneTnka 4esoBeKa

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yernoBeka.  MeTonpl  HM3ydeHUsT TEHETHMKH  4YEJIOBEKa:  I'EHEaJOrM4yecKHi,
OIM3HEIOBBIN, LIUTOTCHETUYECKU, MOMYJISIHUOHHO-CTATU CTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE ONpeeJICHUE TrE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[M1IP-ananu3a. HacnencrBeHHble 3a00JIeBaHUs YenoBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
0oJie3HM 4YenoBeKa. boJIe3HM C  HaClEeNCTBEHHOM IMPEeapaciioioKeHHOCTHIO.
3HaueHrue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T€HETHYECKUX
3a005IeBaHUI 4YenoBeka. MeauKo-reHeTuyeckoe KOHCYJbThupoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE aClEKThl MCCIICIOBAHUI B
o0JacTH peJaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOpbl TOBBIICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
($u3MUECKOMY M XUMHUUYECKOMY 3arpsi3HEHUIO OKpYXarolen cpenabl. I 'enernyeckas
IIPEAPACIIOI0KEHHOCTh YEJI0BEKA K NATOJIOTHSIM.

JlemoHcTpanun

Tabmuupbl 1 cxembl: «Kapuotun yenoBeka», «MeToabl U3ydeHUS T€HETHKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenexkuusi opraHn3mMoB

JlomecTukanus W cenekuus. 3apoKJICHUE CEJIeKUWH W JOMECTHKALUU.
VYuyenue H. W. BaBunoBa o lleHTpax nDpOUCXOXKIEHUS U MHOr000pas3us
KYJbTYPHBIX pacTeHU. Ponp celeknuy B CO3aHMM COPTOB PACTEHUU U IMOPOL
#uBOTHbIX. CopT, moOpoxa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacleAcTBeHHOM wu3MmeHumBoctTH H. 1. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOM PaOOTHI.

Metonbl cenekiMoHHOM padoThl. McKycCTBEHHBIN OTOOp: MAacCOBBI U
VHINBU1yaJIbHBIH. JTarnsl KOMOMHAIIMOHHON CCJICKIINH. HcnbeiTanue
Opou3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTUIYy C IOMOLIBIO OLIEHKHU
(eHoTHMIa MOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ Nomolbio aHanuza JIHK.

HckycCcTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJeKUMOHHOW  paloThl.
PannanmoHHbIN M XMMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallMN y KyJbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHHE TE€HOMHOIO PEJAaKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK /U1 moydeHus: HCX0JHOTO MaTepuaa Jyisi CENEKIIUH.

[lonyuyenue MTOJIUILIIOUIOB. BnyrpuBuaosas rUOpUIN3ALIHSL.
bmu3kopoacTBeHHOE  ckpeliuMBaHue, wiau  MHOpuauHr.  HepoxctBeHHOE
CKpelIMBaHue, WM ayrOpuauHr. I'erepo3uc U ero mpuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpuausauud. lIpeononenue Oecruioaus
MEXBUIOBBIX THOPUAOB. J[OCTHIKEHMSI CEJIEKITUU PACTEHUN U KUBOTHBIX. «3enéHast
DeoOYUAY.

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PacCTEHUU U
UX JUKAX  poAauded  JUIl  CO3MaHMsl  HOBBIX COPTOB W THOpPHUIOB
CEJIbCKOXO3AMCTBEHHBIX  KYIbTYp. HM3yuenue, coxpawenue u  ynpasieHue
2eHeMUYeCKUMU PeCcypCamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICAOBLIX HCUBOMHBIX
8 Yensax YIVUUeHUs CyujeCmayiomux u coO30anusi HO8blx NOpoo, JUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmueHblX MmexHo102Ull.

JleMoHCcTpanuu

[loprpersr: H. WM. Basunos, . B. Munuypun, I'. [I. Kapneuenxo, II. IL
Jlykpsanenko, b. JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEACTBEHHOW H3MEHUYHUBOCTH,
«Metonbl cenexkuuny, «Otnanénnas rudpuauzamusy, «MyrareHesy.

JlaGopaTopHas padora «l3ydeHue cOpToB KYJIbTYpPHBIX PAaCTCHUN U MOPOJ
JOMAITHUX KUBOTHBIXY.

JlabGoparopHas padora «/3ydyeHrne METOI0B CEJEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METONBI M JOCTHXKEHUS CEJIEKUWH PACTEHH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTETHYECKAsA OMOJIOT U

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUU, — KIETOYHBIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpanguunoHHas
OMOTEXHOJOrusA: XJEOONeYeHne, IMOIYyYeHHE KHUCIOMOJOYHBIX IMPOAYKTOB,
BUHOJENUE. Mukpobuonornueckuii cuHTe3. OOBEKTHl MUKPOOHMOIOTMYECKUX
TexHoJsiorui. [Ipon3BocTBO O€Ka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanne TEeXHOJOTHIl U MHCTPYMEHTOB LEJIEHANPABIECHHOI0 U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJTYYEHUsI OPraHM3MOB U UX KOMIIOHEHTOB,
COJIEPIKAIMX HE BCTPEUAIOLIUECS B MPUPOJI€ OMOCUHTETUYECKHE MTYTH.



Kiierounass mnxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUH H
#*uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUg W  COMATHYECKUU
sMOpuorene3. lMcrnosib30BaHWE TallJIONAOB B CEICKIUM pacTeHuil. [lonyuenue
MOHOKILOHANbHBIX aumumei. Vcnonv3oeanue MOHOKIOHAILHBIX U NOJUKIOHATLHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUH SJIEp KIIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOCOMHass W TE€HHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€HA U
koHcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTMKEHUT WM NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXEHEPHHU.
DKOJOrMuecKHue U ITHUECKHUE MPOOJIEMbl TeHHON WHKEHEPHUH.

Menununckue ouorexnosnioruu. [locrrenomuas nudposas menunuHa. [THP-
JMarHocTUKa. MeTa0oJIOMHBI aHaIU3, TEHOIEHTPUYECKUM aHalIu3 MpoTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. McCIONb30BaHUE CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss s pa3paboTku
(yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUM, CO3IaHHUSl KOMILIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHUHTA U cKa(doIaIuHTa
JUISL PELLICHMS 3a]1a4 [TIEPCOHATN3UPOBAHHON MEIHUIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C LENbI0 OOecredeHus] KOMOMHUPOBAHHOM
3amuThl oT Bo30Oyautened OPBU, ycraHOBiieHHE MOJIEKYJSIPHBIX MEXaHH3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JICBaHMS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
IPOU3BOACTBEY, «KileTouHas nHKEHEpUs», «[ €eHHass HHKEHEPUS.

JladopaTopHas padora «/3ydenrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKckypeusi «bUOTEXHONIOTMST — BaKHEWIAs MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».



11 KJIACC

Tema 1. 3apoxaeHue ¥ pa3BuTHE 3BOJILUMOHHBLIX MNMPEACTABJICHUN B
Oomosioruu

OpomonnonHass Tteopus Y. JlapBuna. Ilpenmnoceuikym  BO3HUKHOBEHMS
napsuHu3Ma. JKu3Hp U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JBrkyiue cuibl 3BoonuY BU0B 1o Y. /lapBuHY (BbICOKAass HHTEHCUBHOCTb
pa3MHOKEHUS  OPraHM3MOB, HACJIEJICTBEHHAas HU3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHUE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernyeckod Teopun sBomouuu (CTI). Heirpanbhas
teopust dBomonuH. COBpeMEHHas JBOJIOLNMOHHAs  Ouojorus. 3HAUYEeHHE
ABOJIIOIIMOHHON TEOpUHU B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCcTpanuun

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kroswe, Y. [Hdapsun, C. C. YUerBepukos, 1. W. [lImansraysen, k. Xonaeiin, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoil npuponasl (mo K. JlunHewo)y,
«JlectHuna >kuBbBIX cymectB (o Jlamapky)», «Mexanusm (opMupoBaHUs
npucrnocoOjieHnii y pacteHuit u xuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremiectus Y. Jlapsuna», «Haxoaku Y. lapsuna», «@opmbl 60pb0bI
3a cymectBoBanue», «lloponbl romyOei», «MHorooopasue KyJbTYpHBIX (PopM
KarmycThl», «[lopoapl ToManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIOB
(mo Y. HapBuny)», «(CxeMa COOTHOIIEHUS JBHXKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. MUKPOIBOIIOLHSA U €€ Pe3yJIbTaThI

[TonynAnuss Kak dJI€MEHTapHas €IWHHIA SBOMIOUUH. COBpEMEHHBIE METOBI
OLIEHKH TE€HETUYECKOro pa3HooOpasusi M CTPYKTyphl mnomymanuil. M3menenue
reHopoHJa MOMYJSIUU KakK dJEMEHTapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTuyeckoro pasHoecus Jx. Xapau, B. Baiitn6epra.

OnemeHTapHble (PaKTOpPHl (ABMXKYIIME CHIIBI) HSBOMIONUH. MyTallmOHHBIN
npouecc. KomOunatuBHass u3MeHUYUMBOCTH. Jlpeild reHoB — ciydaiiHble
HEHAIIpaBJI€HHbIE M3MEHEHMsS 4YacToT aienedl B nonymsauusx. Oddext
ocHOBatensi. IDpgexm OymwviriouHo2o copaviuika. CHUdCeHUe 2eHemuyecKo2o
paszHoobpasus: npuuunsl u cireocmeus. Ilposenenue s¢pghexma Opetigpa 2enos 6
oonvuwux u  manelx  nonyaayuax.  Mwurpauuu.  M3omsuus  mOMyNSLMi:
reorpaduueckas (mpocTpaHCTBEHHAs ), Ononorudeckas (penpoayKTUBHASA).

EcrtecTBeHHBII 0TOOp — HampaBisaomMid  QakTop 3BoMONUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIONMIUNA,  pa3pblBaIOIINAN
(mm3pynTuBHbIii). [lomoBoli or6op. Bo3HMKHOBEHHE M JBOIIOIMS COIHMAIBHOTO
MOBEICHUSI )KUBOTHBIX.



[IprcnocoONIEeHHOCT,  OPraHU3MOB  KakK  PE3yJlbTaT  MHUKPOIBOJIOLIMH.
Bo3HukHOBeHHE  mpuCHoOcoOJieHMdH y  opraHu3smMoB.  ApoMopdo3bl U
uauoanantauud. Ilpumepsl npucnocoOaeHUul y opraHu3MoB: MOP(OJIOrHYECKHE,
¢usnonoruueckue,  OMOXMMHYECKHE,  ToBeldeHueckue.  OTHOCUTENBbHOCTD
IpUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ysbTaT
MUKpodBoJfonnu. M3omsinus — kioueBod ¢akTtop BumoodpazoBanus. [lytu u
CIOCOOBI BUJI000Pa30BaHUS: aJUIONIAaTPUYECKOE (reorpaduueckoe),
CUMITATPUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE» (monumIonaU3aIusl,
rudpuauzanus). JJnuTensHOCTh BOTIOLUOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBaHUS OHOJIOTHUECKOTO Pa3sHOOOpa3us.

Ponp  sBOmOnMOHHON Ouonoruu B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHHus: 6uopazHoo0pa3usi. MUKPOIBOMIONHUS U KOIBOJIOLHUS Mapa3uTOB U UX
X031€B. MexaHu3Mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTHOMOTHKAM U CIIOCOOBI
O00pBOBI C HEl.

JleMoHCcTpanuu

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

Tabmuubr u cxembl: «MyTaunoOHHAsT W3MEHYUBOCTHY, «llomymsiironHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3aKkoHa Xapau—BaitnOepra», «/IBmwxkymiue
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISILMS MONYISIUN CEeBAaHCKOM (openny,
«l'eorpaduueckass M30JALUS  JTUCTBEHHULBI CUOUPCKOM U JIMCTBEHHUIIBI
naypckon», «[lonysssiHOHHBIE BOJIHBI YUCIIEHHOCTH XUIITHUKOB U XKePTB», «Cxema
JICHCTBUSL €CTECTBEHHOTO O0TOOpa», «®DopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«HnycTpuanbHblii Menanu3my», «KuBble nckomnaembiey, «llokpoBuTenbcTBEHHAs
OKpacka KUBOTHBIX», «IIpegynpexnaronias OKpacka KUBOTHBIX»,
«Duzmnonornyeckue anantanum», «lIlpucnocoOieHHOCT OpraHU3MOB U €€
OTHOCUTENBHOCTH», «Kputepunu Buaa», «Buupl-nBoiHUKN», «CTpyKTypa BUAAa B
npupoae», «Crnocobsl BuaooOpa3zoBaHus», «l eorpaduueckoe BuAo0Opa3zoBaHHE
TPEX BHUJIOB JIAHJBIIICH», «IJKOJOTMYECKOE BHUJI000pa30BaHME BHUJOB CHHUI,
«Ilonumouasl pacteHuit», «KamycTHo-peeuHbIi THOPHUTY.

O6opynoBanue: repdapuu pacTeHUH, KOUIEKIIMM HACEKOMBIX, Yy4delia MTHUIl U
3Bepeil C MNpUMepaMH pa3IMYHBIX MPUCIOCOOJICHUHM, uydesa NTHUI[ U 3BEper
pa3HBIX BHUJOB, TrepObapuu pacTeHUil OJM3KUX BHUAOB, OOpPa30BABIIMXCS
pa3IUYHBIMU CIIOCOOAMH.

JlaGopaTopHass pabGora «BbIsIBICHHE H3MEHYHMBOCTH Yy 0COOEH OJHOrO
BUJI».

JlaGopaTtopuass  pabora  «lIpucnocoOsieHusi  OpraHU3MOB U UX
OTHOCHUTEJbHAs 11€JIECO00Pa3HOCTDY.



JlabopaTtopHas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPUION.

Tema 3. Makpo3BoIIOLIHA U €€ Pe3yJIbTAThI

Meroasl u3ydyeHHsT Makpol’BOMOUMM. [laneoHTonOrmueckue  MeTOHbI
uzydeHust dBomonuu. llepexonnsie  QopMbl U (PUIOTEHETUUECKUE  PSJIbI
OpraHU3MOB.

buoreorpadguueckue metroasl uzydenus: sBosronuu. CpaBHeHUE GIIOpHI |
dbayHsl MaTepUKOB M OCTpOBOB. buoreorpaduueckue obsactu 3emiau. Bujubl-
SHJIEMUKHU U PEJTUKTHI.

OMOpHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKUE METOJbl M3y4EHUS
sBOMIOLIMM. ['eHeTHuecKue MEeXaHU3Mbl SBOJIOLMM OHTOT€HE3a M MOSBJICHUS
SBOJIOLMOHHBIX  HOBHIECTB. ['OMOJIOTMYHBIE W  QHAJOTWUYHBIE  OPraHbL.
Pyaumenrapuble  opranbl M aTaBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMUYECKHE W  MaTeMaTW4eCKhe  METONbl  HM3yYEHHs]  DBOJIOIHUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METO/bl TMOCTPOCHHS (PUIOTCHETHUYECKUX
JI€PEBHEB.

XpOMOCOMHBIE MYyTaIlUX U SBOJIOLIMS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (MpaBujIa) dBOIMOUUU. [IpuHyun cmenvl QyHKYuUI.
HeobGpatumocTs 3Bomtonuu. AnantuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
SBOJIFOLUH.

JleMOHCcTpanuu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkeb.

Tabmuier 1 cxeMbl: «DUITOreHETUYECKUI P JOMIAAN», «APXEONMTEPUKC,
«3Bepo3yobie  smepb»,  «Creromedansy,  «Punnoputsr»y,  «CeMeHHbIC
NanopoTHUKNY», «buoreorpadguueckue 30HBI 3emim», «Jlpeli KOHTHUHEHTOBY,
«PenukThl», «HauanpHble cTagud SMOPHUOHAILHOTO Pa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOrMYHBIE W AHAJOTMYHBIE OpraHbl», «PyaIuMeHThD,
«ATaBU3MBI), «XPOMOCOMHBIC HAOOpPHI 4YEIOBEKAa M IIWMIIaH3e», «l JTaBHbBIE
HaIPaBIICHUS 3BOJIOLNIWY, «OO0IIHE 3aKOHOMEPHOCTH SBOJIOLIAN.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYJSKH HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJICKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenne U pasBuTHE KU3HHU HA 3emJie

HayuyHble rumoTe3bl NPOUCXOXKACHHUS >KU3HU Ha 3emiie. AOUOreHe3 W
naHcrnepMus. JJoHaydHble MpEICTaBICHUS O 3apOXKIACHUU KU3HU (KpEalioHU3M).
['unoTe3a NOCTOSSHHOTO CaMO03apOXKACHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnasnnanuanu, JI. [lactepa. [IponcxoxieHne sxM3HU U aCTPOOUOJIOT UL

OCHOBHEBIE STaIbI HEOPraHUYECKOU YBOJIIOIIUH. [TImanerapuas
(reonoruyeckas) OHBOMIONMSA. XHMHYECKas dBOIMIONMSA. AOHOTCHHBIM CHHTE3



opraHMyeckux BeniecTB u3 Heopranuueckux. OmbiTr C. Mwumnepa u I'. IOpm.
OOpazoBanue mnomumepoB u3 MoHoMmepoB. KoanepBarnas rumoresa A. W
Onapuna, runore3a nepBuaHoro OymnboHa J[x. XomnaeiiHa, reHeTUYECKasi TUIoTe3a
I'. Ménnepa. Pubozumbl (T. Yek) m rumoreza «vmupa PHK» V. T'unbGepra.
®opMupoBaHUE MEMOPAH U BO3HUKHOBEHUE MTPOTOKJIETKHU.

Uctopus 3emmn u Meroasl €€ wu3ydeHus. Vckomaemble OpraHUYecKHe
ocraTtku. ['eoxpoHosoruss u e€ Meronpl. OTHOCUTENbHAasE U a0COMIOTHAs
TEOXPOHOJIOTHS. [ €0OXpOHOIOrMYeCcKas MIKana: S0HbI, 3Pbl, IEPUObI, STOXU.

Havanehabie sTanbl opraHudeckor sBoironuu. [losgBieHne u  3BOIOLUA
NEPBBIX KJIETOK. DBOMIOIUS MeTadonu3mMa. BO3HMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKH KaK aHAJIOr MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuoOThI U 3yKapuOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOHOTreHe3). DBOJIIOLIMOHHOE TPOUCXOXKICHUE
BUpYCOB. IIpoHCXOXJIeHHE MHOTOKJIETOYHBIX OpPraHUu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tanbl IBOJIONUHU BBICHINX pacTeHUil. OCHOBHBIE apoMOpP(O3bI
pacteHnii. Bpixom pacreHnii Ha cymy. llosiBIeHHe CIIOPOBBIX pPAacTEHHU U
3aBoeBaHre umu cymu. CemeHHble pacTeHHs. IIpomcxoxaeHue IBETKOBBIX
pacTECHUM.

OCHOBHbIE 3Tambl 3BOJIIOLUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(hO3bl
AKUBOTHBIX. BeHackas ¢gayna. KemOpuiickuii B3pbIB — MOSIBJIEHHUE COBPEMEHHBIX
TUIoB. [lepBpie XOpaoOBbIE KUBOTHBIE. JKM3HB B BOIE. DBOMIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenve ampubuii u pentwinii. [IpoucxoxaeHNEe MIIEKOMUTAIOMNUX |
ntul. [lpunuun xmoyeBoro apomopdoza. OcBoeHHe O€CrO3BOHOUHBIMU U
NO3BOHOYHBIMU KUBOTHBIMH CYILIH.

Pa3Butre ku3HM Ha 3eMje MO 3paM W IEpUOAaM: apXxeu, MPOTEepO30u,
naneo3oif, Me3030#i, KaifHo30il. OOmias  XapakTepuCTHKa KiuMmara u
reoJoruyeckux mnpoueccoB. llosiBieHne W pacuBET XapaKTEpHBIX OpPraHU3MOB.
VYrieobpazoBaHue: €ro yCI0OBHUS U BIMSHUE HA Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUSI — 3KOJOTMYECKUE KPU3UCHI Mponuioro. IpuunHsel u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOIMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6nopazHooOpasus Ha 3emIie.

CoBpemeHHasi cucTemMa opranudeckoro mupa. [lpuHIMNBL Kiaccudukanuu
opranu3MoB. OCHOBHBIE CHCTEMATHYECKHE IPYIIITBI OPraHU3MOB.

JleMOHCcTpanuu

[Toprpersl: ®@. Penu, JI. Cnamnanuaunu, JI. ITacrep, . 1. Meunukos, A. .
Omnapun, x. Xongeitn, I'. Ménnep, C. Munnep, I'. IOpnu.

Tabmuubl u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lacTepa mo
U3YYEHUIO CaMO3apoxaeHus Xu3Hu», «Cxema ombita C. Mumnepa, I'. HOpu»,



«JTanbl ~ HEOPraHWYECKOW  JBOJIOIUN»,  «[ €OXpOHOJIOTMYECKass  IIKaJIay,
«HauanpHble dTarbl OPraHMYecKor SBOMIOIUNY, «CxemMa 00pa30BaHUS IYKAPUOT
nyréM cumoOuoreHeza», «Cucrema >XUBOM mnpupoas», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJIOPOCIN,
«MHoroksetrounsle Bopopocan», «Mxwm», «llanoporHukm», «l'onoceMeHHBIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHUS KUBOTHOIO
Mupa», «Apomopho3bl KUBOTHBIX», «lIpocreimue», «KuieyHOmoI0CTHEBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItump», «Miaekonurtaromuey», «Pa3BUTHE KU3HU B
apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
MaJIC030MCKOU dpen», «Pa3BuTue Ku3HU B ME3030UCKOU dpey, «Pa3putue xu3Hu B
KaitHO30MCKOM 3pe», «CoBpeMEHHasi CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pPAacTEHUN pa3IUYHBIX OTIEJIOB, KOJUICKIUU
HACEKOMBIX, BIIQYKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
UTJIOKOXKUX, CKEJEThl MO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTUL MW 3BEPEW,
KOJUIEKIIMM OKaMEHEJIOCTEM, ITOJIE3HBIX HCKOMAEMBbIX, MYJBSDKM OpPraHUYECKUX
OCTATKOB OPraHU3MOB.

Bupryanbnass sgaGoparopnasi paGora «MopaenupoBaHue — ONBITOB
Munnepa—tOpu 1o n3y4eHnto abMOreHHOr0 CUHTE3a OPraHUYECKUX COCTMHEHUN B
NEPBUYHON aTMOChepe».

JlaboparopHass padora «l3yuyeHue W OINHCAaHWE HCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IMpakTnueckas padora «l3ydeHne ocCOOCHHOCTEW CTPOCHHS PACTCHHI
Pa3HbBIX OTHEJIOBY.

IMpakTnyeckas padora «/3ydeHne ocoOOCHHOCTENW CTPOCHHS TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHne 4yeJ0BeKa — AaHTPOIOr eHe3

Paznensl u 3anaum anTpononoruv. MeTo bl aHTPOIOIOTHH.

CTraHOBIIEHHE NPEACTABICHUN O IMPOUCXOXKICHUU YeJIOBEKa. Penmurmno3Heie
B033peHusA. COBpEMEHHbBIE HAYUYHbBIE TEOPHUHU.

CXx0ACTBO YeNnOBEKa C KUBOTHBIMUA. CHCTEMATUUYECKOE MOJI0KEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  4YEJNOBEKA  C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOpP(OIOrHYECKHE, AMOpPHOJIOTHYECKHUE, (hU3M010r0-O0MOXUMHUYECKHUE,
noBefeH4Yeckre. OTINYMS YEIOBEeKa OT KMBOTHBIX. [IpIMOXO0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JBrxymue cuiibl (pakTopbl) aHTPONOreHe3a: OMOJIOTHYECKHE, COLMATIbHBIE.
CooTtHonieHne OMOTOTHYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HESE.



OcHOBHBIE CTauU aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hbie 00€3bSHBI
(MPOKOHCYJIBI) ¥ pAaHHUE TTOHTU/IBI — OOIIHE MPEIKUA YETI0BEKOOOPa3HbIX 00€3bsH U
MoJer. ABCTPaNIONUTEKH — JBYHOTHE NPEAKHU JIOAEH. UenoBek yMenbli, MepBble
V3TOTOBJICHUSL OpYAUU Tpynaa. YenoBek NpAMOXOIAIIMN U MEPBBIA BBIXOJ JIFOACH
3a  mnpeaenasl  Adpuxku. YenmoBek reigenbOeprckuii  — oOmMM  MpesoK
HEaHIEPTAIbCKOr0 YEJIOBEKA M 4YeJIOBEKa pasyMHOro. YesoBeK HeaHIepTaIbCKUN
KaK BHJl JIFOJIEM XOJIOJHOTO KJMMara. YeJloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMI YEJIOBEK, OCBOEHHME KOHTHHEHTOB 3a Tmpenenamu  AQpuku.
[laneoreneTuka M majaeoreHOMUKa.

DOBOJIOLMS COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIN OTOOp B MOMYJISLUSIX
yenoBeka. MyTallMOHHBIN Tporiecc W nmonuMopdusMm. [lomynsainuoHHBIE BOJHBI,
apeid reHoB, Murpanus U «3PQPEKT OCHOBATENS» B MOMYJSAIHUAX COBPEMEHHOTO
YEJI0BEeKa.

Yenoseueckue pacel. Ilonstne o pace. bompmme pacel: eBporeouaHas
(eBpasmiickas),  aBcTpajo-HerpougHas  (dKBaTOpHalIbHAsl),  MOHTOJIOMIHAS
(a3maTcko-aMepHuKaHCcKas). BpeMss W myTH pacceneHusi 4eloBeKa IO IJIaHETe.
EnuactBO  yenoBeueckmx — pac. Haydnas  HECOCTOATENBHOCTH  pacHU3Ma.
[IpucrnocoOneHHOCTh YeIoBEKa K Ppa3HbIM YCIOBUSIM OKpY’KaloUlel cpeabl.
Binugnue reorpaduueckoil cpenpl U apedda TeHOB Ha MOpP(DOJIOTHI0 U
(U3HOIOTHIO YEeIOBEKa.

MexaucuuiuiMHapable  MeTtoAsl B (u3uueckol  (OMOJIOTMYECKOi)
AHTPONIOJIOTMM.  OBOJIOLUMOHHAS  AHTPONOJOTMS M IaJEOaHTPOINOJIOTUs
YEJIOBEYECKUX MNOMyJsIui. buocounanbHbele MccaeaoBaHUs MPUPOJBI YEIOBEKA.
HccnenoBanne KO3BOMOUUNA OMOJIOTMYECKOT0 U COLMATIBHOTO B YEJIOBEKE.

JlemoHcTpanun

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

Tabmuier 1 cxembl: «MeTOIbI aHTPOTIONOTHIY, «I OJIOBHON MO3T UETIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHbY, «CKeleT ueloBeKa W CKEJeT IIHMIIaH3e»,
«PynMMEHTHI U aTaBU3MBbD», «J|BHKYIIINE CUJIBI aHTPOIIOT€HE3a», «IBOIIOIMOHHOE
IpEBO  4YeJOBEKa», «ABCTpajmonurek», «YenoBek  ymenslid», «Yenosek
NpPAMOXOJAILINIY, «JleHncoBckuid yenoBek» «Heanaepranbupy, «KpoMaHbOHIED,
«IIpenaku yenoBekay, « ITarbl IBOJIOLNHN YEI0BEKaY», «Packl yemoBekay.

OOopynoBaHue: MYyJSDKH — OKaMEHEJIOCTEe, MpPEeAMETOB  MaTepUalbHOU
KyJbTYpbl INPEIKOB 4eJoBeKa, penpoaykuuu (¢dororpadpun) KapTHH C
MudonoruueckuMu U OHUONEHCKUMM CIOKETaMH TPOUCXOXKJECHUS YEIIOBEKa,
(dororpapun HaXOAOK UCKOIAEMbIX OCTaTKOB Y€JIOBEKa, CKEJIET YeJIOBEKa, MOJEIb
yeperna 4YeJOBEKa W 4epena IIMMIIaH3€, MOJENIb KHCTH YEJIOBEKa M KUCTH
IMMITIaH3€, MOJENH TOPCa IPEAKOB YEIOBEKA.



JlaGopaTopHasi padora «lV3yuyeHue ocCOOCHHOCTEH CTpPOCHHUSI CKejeTa
YEJIOBEKA, CBS3aHHBIX C IMIPSIMOXO0XKICHUEM.

IIpakTnueckas padora «l/3ydyeHne 3KOJIOrMYECKUX aJalTalluid YE€IOBEKa.

Tema 6. Jkonorusi — HaAyKa O B3aMMOOTHOLICHHSIX OPraHM3MOB U
HAJOPraHU3MEHHBbIX CHCTEM C OKPYKaIoulel cpeaoi

3apoxnenue U pa3zButue dkonoruu B Tpyaax A. ['ymGomsara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
9KOoJ0ruH. CBSI3b IKOJIOTHH C APYTUMU HAYKAMH.

Metoasl sxonoruu. [lonmeBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJOTHU:
OpUpOJHbIE U JiabopaTopHble. MopaenupoBaHue B IKOJIOTHMH. MOHUTOPUHT
OKpY’Karollel Cpe/Ibl: JOKAJIbHBIN, pernOHATBHBIN U TTI00aTbHBIN.

3HaYeHUE DKOJIOTMYECKUX 3HAHUW i1 4eJIOBEeKa. JKOJIOTMYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBAa C Mpupomoi. PopMHpOBaHHE
JKOJIOTUYECKOU KYJIBTYPBI U SKOJIOTUYECKOW IPaMOTHOCTH HACEIICHUS.

JleMoHCcTpanumn

[Toptpers: A. I'ymOonsaT, K. ®@. Pynee, H. A. CeBepuos, J. I'ekkens, A.
Tencmu, B. H. Cykaués.

Tabmumer 1 cxembl: «Pasnensl skonorumy, «MeToasl sKkomorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPEbI».

JlabGoparopHas pabora «3yueHne METO0B AKOJOTHYECKUX
HCCIICIOBAHUIT.

Tema 7. Opranusmsl u cpeaa OOUTAHUS

Okonornueckue (HakTopsl U 3aKOHOMEPHOCTH UX AericTBud. Knaccuduxarms
AKOJIOTMYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTponoreHHbie. O01ne
3aKOHOMEPHOCTH JEUCTBHS dKoJorndeckux ¢akrtopos. [IpaBmino munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOHMOHTHBIE
OpPraHHU3MBI.

Abuotnyeckue ¢akropel. CBer kak sKomoruyeckuit ¢akrop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOrO CIIEKTpa HA OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHil M JKUBOTHBIX IO OTHOLICHHIO K cBeTy. CUTHaJbHAs poJib CBETa.
doTonepuoau3M.

Temneparypa kak skonoruueckuii akrtop. JleiictBue Temmneparypsl Ha
opranusmbl. [IOMKAIIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorudeckuid dakrtop. IlpucnocobneHust pacteHuid K
nojjepkaHuio BoaHoro Oananca. Kmaccudukanusi pacTeHUH MO OTHOILLEHUIO K
Boze. [Ipucnoco6nennst >kMBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOMTaHUSI OpPraHW3MOB: BOJHAs, HA3€MHO-BO3YILHAs, MOYBEHHA,
IyOWMHHAsT  TOAMOYBEHHAs,  BHYTpHOpPraHu3MeHHas.  DU3UKO-XUMUYECKUE



O0COOCHHOCTU cpeli OOuTaHus opraHu3moB. [IpucnocoOneHuss OpraHusmMoB K
JKU3HU B Pa3HbIX Cpelax.

buonornueckue putmbl. BHemHne m BHyTpeHHHE pUTMBL. CyTOYHBIE H
rOoANYHbIE pUTMBL. [IpucnocoO0IeHHOCT, OPraHu3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HM.

Kusnenusie Qopmbel  opranusmoB. llonstue o Ku3HeHHOU (opme.
JXKuzHeHnHble POpMBI pacTEHUI: AepEeBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0OHOHTHI, a3pOoOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (dakTopsbI. Bubl OUOTUYECKUX B3aMMOJICCTBUM:
KOHKYpPEHIUS, XUIIIHUYECTBO, cuMOno3 u ero ¢opmel. Ilapazutusm, xooneparus,
MyTyaJli3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxjaeOHnuecTBo). Herpoduueckue
B3auMojeiicTBusl  (Tomuueckue,  dopudeckue, (pabpuueckue).  3HaUEHUE
OMOTUYECKNX B3aMMOJCUCTBUN JUIsI CYIIECTBOBAHUS OPraHW3MOB B Cpele
oboutanud. [IpyHIUIT KOHKYPEHTHOT'O UCKIIIOUCHHUSI.

JleMoHCcTpanuu

Tabmuupl U cxembl: «OKoJoruyeckue (akTopel», «CBETOBOW CHEKTPY,
«OKOJIOrM4eCKUe IPYIIIbl )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE KXWUBOTHBIE», «DPU3HMONOrMYECKUE AananTaluu
KUBOTHBIX», «Cpeapl o0OWTaHUS OpraHU3MoOB», «bBbHOIOTMYECKUE pPUTMBIY,
«Kuznennole  Gopmbl  pacreHuid», <« KuzHeHHble  (OPMBI  JKUBOTHBIXY,
«9KocucTEMA IMHUPOKOIUCTBEHHOIO JIECay, «IKOCHCTEMA XBOWHOrO Jecay, «llenu
NUTaHUS», «XunHu4YecTBO», «llapasutuzmy, «Konkypenmus», «CumOuo3y,
«KomMeHcanmzmy.

O6opynoBanue: repbapuu pacTEHUW U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3IMYHBIX HKOJOTMYECKUX (HaKTOpOB, repOapuu CBETOMIOOUBBIX,
TEHENOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUH, CBETONIOOUBHIC, TEHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTeHUs, repOaprun U KOJUIEKLIUU TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTeHM, uydena NTHUIl U 3BepeH, repdapuu
pacTeHui, OTHOCALMXCA K TUrpoduram, kcepoputam, Me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIUU >KMBOTHBIX, OOMTAIOIIUX B Pa3HbIX Cpelax,
repbapu M KOJUIEKIIMM PACTEHUA U JKUBOTHBIX, OOJAJAIOIIMX YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HU, TepOapuu H
KOJUIEKIIUM PACTECHUM M JKUBOTHBIX PA3IMUYHBIX XU3HEHHBIX (OpPM, KOJUIEKIHH
KUBOTHBIX, YHJACTBYIOUIUX B PA3JIMYHBIX OMOTUYECKHX B3aMMOJICHCTBUSIX.

JlaGopaTtopHasi paGora «BBIIBICHHE MPUCTIOCOOJICHUN OpPraHu3MOB K
BIIUSIHUIO CBETA.

JlaGopaTtopHasi padora «BbIsIBIEHHME TMPUCIOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPBI».



JlaGopaTtopHasi paGora «AHATOMHYECKHE OCOOCHHOCTU PACTCHUH U3
pa3HbIX MECT OOUTAHUS.

Tema 8. Jxos1orust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XapAaKTEPUCTUKHU HOITYJISILU Y. [lonynsiuua ~ kak
Ouonoruyeckas cucreMa. Poiib HEOTHOPOJIHOCTH Cpelbl, (pUu3ndueckux 0apbepoB U
0cOOEHHOCTENW OMOJIOrvH BUJIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nomysinquid. OCHOBHBIE ITOKA3aTENM IONYJSILUU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi W TMOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIHSL.

DKoJIOru4ecKast CTpykTypa nonyssiquu. OneHKa YUCIEHHOCTH TOIMYJISIIUU.
JluHaMyKa NONMyJSILUM U €€ peryyauus. buoTHuecKkuil NMOTEHLHAN MOIYJISIIUY.
MopenupoBaHye JMHAMUKH MOMyasuud. KpuBble pocTa YMCIEHHOCTH MOMYJISLNH.
KpuBbie BbDKHMBaHUA. Perynsiuus YUCICHHOCTHM NOMYJSLUNA: poiib (HaKTOPOB,
3aBHUCSIIMX U HE 3aBUCSIIUX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATErUU BUIOB (I- 1
K-cTparerun).

[lonsiTue 00 3KoMOrMYecko Huile Buaa. MectrooOuTanue. MHoromepHas
Mojiesib dkosiornyeckorn Humm k.M. XatumHcona. Pasmepbl 3Kon0rndeckomn
HuM. [loTeHnmanbHas U peaan3oBaHHAs HUILIN.

Bua kak cucrema monyisinui. Apeansl BUAOB. BuIbl M MX JKU3HECHHBIC
CTpaTeruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS WM MUTPAlUl >KUBOTHBIX. bHOIOrMYecKue
MHBAa3UM YYKEPOIHBIX BUJIOB.

JlemoHcTpanun

IToprper: k. Y. XaTdnuHCOH.

Tabmuubr U  cXeMmbl: «JKOJOTHYECKHE XapaKTEPUCTUKU MOIYJISALUNY,
«lIpocTtpancTBeHHass  CTpykTypa nonysinuu», «Bo3pacTHple  nupaMuabl
nonyasiuum», «CKOpOCTh — 3aceleHus TMOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammny», «Mogenp 3xonorndeckord Humu /Jx. M. Xatunnconay.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUU )KUBOTHBIX.

JlaGopaTtopuas  pabora  «llpucnocobneHus ceMssH  pacTeHHl K
pacCEeICHUIO.

Tema 9. Jkosrorust cood1IeCTB. IKOJIOIHYECKHE CUCTEMBbI.

CooOmecTBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3u Mexay
OpraHu3MamMu B OHOIIEHO3E.

OkocucreMa Kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKUHOHANIbHBIE
OJIOKM OpraHu3MOB B OKOCHCTEME: IMPOAYLEHThl, KOHCYMEHTbI, PEIYLICHTBHI.
Tpodpuueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHUECKHE OJIOKH
skocucteM. [louBbl U uitbl B 3kocucTemMax. KpyroBopoT BEmeCTB U MOTOK SHEPTUH
B DKOCHUCTEME.



OcHOBHBIE  TOKa3aTeaM  JIKOCUCTeMBbl. buomacca W mpomyKuus.
DKOJIOTUYECKUE MUPAMUJIBI YUCETT, OMOMACCHI U SHEPTUH.

Jlunamuka sxocucmem. Kamacmpocghuueckue nepecmpotiku. Daykmyayuu.
HanpaprieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. llepBuunbie u
BTOPUYHBIC CYKIIECCHM W WX TPUYUHBL. AHTPOIOTCHHBIE BO3JACHCTBUS Ha
cykueccuu. Kimmmakcnoe coobiectBo. buopasHooOpasue 1 noiaHoTa KpyroBoporta
BEIIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.

[TpupoaHbie 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. IKocucmemvl Mopeu u
oKkeanos. Ikocucmemvl MyHOp, J1eco8, Cmenet, NYCMbiHtb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arpo3kocucreMa. ArpoueHos3. Pazmnuns
MEXy aHTPOIIOTC€HHBIMH U TIPUPOTHBIMHU IKOCUCTEMaMHU.

YpOoakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeMm. [ opojackas
dnopa u dayna. CunaHTponu3auus ToOpojckod (ayHel. buonoruueckoe u
XO3SIIICTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (DOPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
sKocucTeMax. Poab kackadwnoeo sghghexma u 6u008-30upuramopos (Kuouesvix
6U008) 6 yHKyuonuposanuu dsxocucmem. llepeHOC >HEPruu U BEIIECTB MEXIY
CMEXHBIMH DKOCHUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSX €CTECTBEHHBIX U aHTPOITOTCHHBIX BO3ACHCTBUM.

Mexanuzmol 8030eticmeus. 3Q2pA3HEHUL  PA3HBIX Mmunos Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCMBUs.
MeTononorusi MOHUTOPUHTA €CTECTBEHHBIX M aHTPOTIOTEHHBIX YKOCHUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuet  u cxembl:  «CtpykTypa  OuoIeHO3a»,  «DKOcHCTEMa

LIIMPOKOJIMCTBEHHOIO JIECA», «IKOCHUCTEMA XBOMHOrO Jieca», «DYHKIIMOHAIbHBIE
Ipynnbel OPraHU3MOB B 3KocucTteMe», «KpyroBopoT BEIIECTB B 3KOCHCTEMER,
«llenu nutanus (macrOUIIHAS, IETPUTHAS)», «DKOJIOrHYecKass MUpaMHia YUCEID,
«IKoJIorhuuecKas mupamuaa OMOMacchl», «IKOJOTUYECKash MUpaMujia SHEPTrUn»,
«O0pa3zoBanue 6osota», «llepBuunas cykueccus», «BoccranoBnenue yeca nocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopor BEmIECTB M MOTOK
SHEPruu B arpoueHo3ey, «[Ipumepsl ypoo3kocucTem.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yy4delia MTUIl U
3Bepei, repO0apuu KyJlbTYpPHBIX U TUKOPACTYLIUX PACTEHU, aKBApUyM KaK MOJIEIb
JOKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypo0o3KOCUCTEMBDY.

JlaGopaTopHas paGora «V3yueHue pa3HOOOpa3uss MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).



IKCKypcusi «IKCKypcHsl B TUIIMYHBIN OnoreoreHo3 (B AyOpaBy, Oepe3HsK,
ebHUK, Ha CYXOJI0JbHBIN UM MTOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKypcUs B arpo’KOCUCTEMY (Ha MOJ€ WIM B TEILUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riodanbHas IKocUCTEMA

buochepa — oOmermanerapnas 000j0Yka 3eMiIM, TAC CYIIECTBYET WIIU
CyIIIECTBOBaJA KU3Hb. Pa3BuTHe mpejcTaBienuii o ouocdepe B Tpynax 3. 3rocca.
VYuenne B. U. Bepnaackoro o 6umocdepe. O6mactu 6uocheps! u e€ cocran. JKupoe
BEIIECTBO OUochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouochepbl. OcobeHHOCTH Onochepsl Kak
rio0anbHOM dKocucTeMBbl. J{uHaMuueckoe paBHOBecue B 6uocdepe. KpyroBoporst
BELIECTB U OMOr€OXUMHYECKUE LUKIIbI (YIIepoaa, a30Ta). PUTMUYHOCTD SIBIEHHI
B Ouocdepe.

3onansHOCTh Omocdepsl. Ilorstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE JIeCa, CMEIIAHHBIC U IIUPOKOJIMCTBEHHBIE JIeca, CTEIHU, CABAHHBI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPhs. Kimmar, pacTUTENbHBIN U YKUBOTHBIN
MHUp OMOMOB CYyIIH.

CtpykTypa u GyHKIHUS KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOr0 MOTEHIIMaja U
onochepHbIX PYHKIUI.

JlemoHcTpanuun

[Toprpersr: B. 1. Bepnanckuit, 3. 3rocc.

Tabmumer u cxemsbl: «['eocdepsr 3emmm», «KpyroBopor azora B mpupoje,
«KpyroBopor yriepoga B mnpupone», «KpyroBopor Kuciopojga B MpPUPOIE»,
«KpyroBopot Boawsl B mpupozae», «OcCHOBHbIE OUOMBI cymny, «Kiaumaruueckue
nosica 3emnu», «Tynapa», «Taiira», «Cmemannbiii gecy», «l1InpokoIMCTBEHHbIN
necy», «Crenby, «CaBanHay, «Ilyctbinsay, « Tponuueckuii iec.

O6opynoBanue: repOapuu PacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u OKpyKawIas cpeaa

DKOJIOTUYECKUE KPHU3UChI M MX TMpUYUHBL. Bo3jeiicTBue denoBeka Ha
ouochepy. 3arpszHenue Bo3AymHON cpeapl. OxpaHa Bo3ayxa. 3arps3HCHHE
BOMHOM cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbl. OxpaHa
MTOYBEHHBIX pecypcoB. M3MeHeHue Kkaumara.

AHTpPONIOT€HHOE BO3JICUCTBHAE HA PACTUTENIBHBIA M KMBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO M XUBOTHOrO Mupa. OCHOBHBIE MPHUHIUIIBI OXpPaHbl MPUPOJIBI.
Kpacubie kHuru. Oco0o oxpansembie mnpupoganbie Ttepputopun (OOIIT).
Borannueckue casibl ¥ 300JI0rHYECKHUE TAPKHU.

OCHOBHBIE MNPUHITUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PannoHanbHOE  MPUPOJONONIB30BAHME M COXpaHEHHE  OMOJIOrMYECKOro



pazHooOpazust 3emiu. OOmKME 3aKOHOMEPHOCTH TIJ100aIbHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI O KPU3UCa U €r0 BEPOATHBIE MOCIECT BUSL.

Pa3BuTne METOOB MOHUTOPWHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX
nporeccoB. CucmemHvle UCCIE008aAHUS Nepexo0a K pecypcocoepezaroujeii U
KOHKYDEeHmOocnocobHou suepeemuke. buonozuueckoe paznoobpasue u 6uopecypcsni.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowue 00cmyn K
uHgopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. (OcHOGb
aKopeadbuumayuyu Kocucmem u cnocooos 6opvOvl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHbIX IKOCUCTEM.

JlemoHcTpanuu

Tabmumer  m cxembl:  «3arpsisHeHue  atMochepwl»,  «3arpsi3HEHUe
runpocheps», «3arpssHeHue mouBb», «llapHukoBbeiii  3ddext», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY», «MoIeNn yIpaBIsIeEMOro MUPay.
O6opynoBanue: ¢ororpadun OXpaHSIEMBIX pPACTEHUH M JKUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH perHoHA.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHMS 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 TUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOTrpamMMbl MO OMOJIOTHH
BBIJICJIEHBI CJEIYIOIIME COCTABIISIONIME: OCO3HAHUE OOYYaIOIMMUCS POCCHMCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOy4eHUI0  OHOJIOTHuH,
yenenanpasieHHoe pazéumue BHYTPEHHUX YOCXKIEHUN JHUYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENbHOCTH I[€EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMM, IPUCYLIUMU CHUCTEME
OMOJIOrMYeCKOro  OOpa3oBaHUs, Haauyue  NpPABOCO3HAHUS  SKOJIOTMUYECKOH
KYJbTYpPBL, CHOCOOHOCMU CIMABUMb TIENHA U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO OMOJIOTMH JOCTHIalOTCS
B €IUHCTBE Yy4e€OHOW M BOCIUTATEIBHON JESITEIbBHOCTH B COOTBETCTBHM C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
MOBEICHUSI U CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpa3BUTHUS, pPA3BUTHUSI BHYTPEHHEW MO3WLMM 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.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OMbITA W ONbITA ACSITEILHOCTU B MPOLIECCE PEeAIU3allMM OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAAHCKON MO3ULIMK 00YYaIOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH, YyBa)K€HUE
3aKOHA U MPaBONOPAIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIPU CO3/aHUHU
y4eOHBIX TPOCKTOB, PEIICHUH YU4E€OHBIX M IO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIFOJICH C pa3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMHU 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
OMOJIOTUYECKOTO COMICPIKAHMS;

TOTOBHOCTb K TYMAaHUTApPHON U BOJOHTEPCKOMN NEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD pOCCUICKOM rpaxJaHCKON UACHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponuuou, ropmoctm 3a cBOM Kpail, cBOWO PoauHy, CBOM S3BIK H KYJIBTYDY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAILHOTO Hapojia Poccuu;

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

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCUMCKMX YYEHBIX B CTAaHOBJEHUE 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 BOCIIUTAHMS:

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 BKJIaJIa B MIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

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

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKIIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAaHUE SMOLIMOHAIBHOIO BO3JICHCTBUSI dKUBOM IPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIP&KEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH Ka4€CTBAa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnmUTaHUsi, (POPMUPOBAHNS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQlaHCUPOBAHHBIA PEXUM 3aHATUM U OTHbIXa, peEryisapHas Quzndeckas
aKTUBHOCTB), OEpPE)KHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI WHJIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MmacHOr0 MOBEJICHUS B CUTYAITUSIX, YTPOKAIOIIUX 3OPOBBIO U )KU3HU JIFOJICH;

OCO3HAHHE TOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

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

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOU
HaIIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMHUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpoPeCCHOHATLHON ACITEIIBHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaTru30BbIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

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

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINIEHWE YPOBHSA OSKOJOTHYECKON KYyJNbTYPBI: TNPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKpYXarouien cpeibl;

OCO3HAHHE TJIO0AIBHOT'O0 XapakTepa JKOJOTMUECKHX MpoOIeM W MyTed uX
peleHus;

CIIOCOOHOCTh MCHOJIb30BaTh NPHOOpETaeMble MPU HM3YYEHHU OUOJIOTUU
3HaHWST W YMEHUS TpU PEIICHWH TPoOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM
IPUPOJIONOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HAIIPAaBJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
dKOCHUCTEM, Orochephl);

aKTUBHOE HENPUATHE JEHCTBUN, NPHUHOCAIIUX BpPEI  OKpPYKAIOIICH
PUPOTHON Cpeie, YMEHHE IMPOTHO3MPOBATh HEOIArOMPHUITHBIC SKOJOTHYECKUE
MOCIIEACTBUS MPEANPUHUMACMbBIX JIEUCTBHUI U MIPEOTBpAIaTh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

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

NOHMMaHUE creuu@UK OHOJIOrMM Kak HayKd, OCO3HaHUA €€ poJid B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPENCTaBICHU 00 OKpPYXarOUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKa U
obmiecTBa, B IO3HAHMM HIPUPOJHBIX 3aKOHOMEPHOCTEM U peIIeHHH HpoOiaeM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM IIMBUIIM3ALINHU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJIOBEUECTBa, MOMCKA MyTel BbIXOAA U3 TJI00ATBHBIX SKOJOTMYECKUX MPOoOseM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMUECKHX 3HAaHUM B ULEJAX
NOBBIIICHNUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOHM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIMOHAJIbHOM IPaMOTHOCTU oOywaroumxcs, (GopMupyemon
MpU U3Y4EHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS Ul aHajlu3a W
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 CaMOCTOATEIBHO HMCIOJIb30BaTh OHUOJOTMYECKUE 3HAHUS IS
peleHust npodJieM 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 IMOJIYYEHHUIO HOBBIX 3HAHWM MO OWOJIOTHH B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeiMeTHbIE pe3yibTaTbl OCBOEHUSA y4eOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHHUS OOydarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOILEHAYYHbIE MOHATHS, OTPaKAIOIIHNe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, 3HEPIUs, SBJIEHUE, IPOLECC,
CUCTEMa, Hay4yHbIM (akT, NPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCIIe/IOBaHUE,  HAONIOJIEHUE, M3MEpPEeHHe, OKCIEPUMEHT U  JApYyrue);
yHHUBEpCAJIbHbIE Yy4yeOHble JEHCTBUS (MO3HABaTElIbHbIE, KOMMYHHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTM M COLMAIbHON KOMIETEHLUUH OOYYaloIIUXCs; CIIOCOOHOCTh
o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUIIIIMHAPHEIE,

MHPOBO33PEHUYECKNE 3HAHWS W YHUBEPCAIbHBIC yUeOHBIE JCHCTBUS B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesymbrare wu3ydeHuss OHOJOTMHM Ha YyPOBHE CpPEIHEro O0OIIero
oOpa3oBanusi y oOydaromierocss OyayT cHOpMUPOBAHBI IMO3HABATEIILHBIC
YHHUBEpPCAIbHbIC yUeOHBIC IEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JCUCTBUS, PETYISITUBHBIC YHUBEpPCAJIbHBIC Yy4YeOHBIC EHCTBHS, COBMECTHAs
JeSITeTHbHOCTb.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
o0pa3oBaHUsl JOJKHBI OTPAKATh:

OBnagenne YHHUBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMOCTOSITESILHO  (OpMYJIUpOBaTh M aKTyaJIM3UPOBATh  MPOOJEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHaymM3a, CUHTE3a, CpaBHEHUS, KiaccuuKkammum, 0000IeHN s ), PACKPhIBATh CMBICII
OMOJIOTHYECKUX TOHATHNA (BBIACTATh WX XapaKTePHBIE MPU3HAKH, YCTAaHABINBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONPEACIATh MM JACATEIBHOCTH, 3a7aBas TMapaMeTpbl W KPUTCPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITCIBHOCTH C TIOCTABIICHHBIMHA IIECIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS i1 OObSICHEHUS ()aKTOB U SBJICHUM
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHMH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUMS] B paccMaTPHBACMBIX
SIBJICHUSIX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICTIbHBIC cpencTtBa IS peICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3Y4aeMBbIX OHMOJIOTMYECKUX OOBEKTaxX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pElIeHUs MPoOJIeMBbl ¢ YUETOM aHamM3a UMEIOUIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B IEATEIHHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LeJISIM, OLICHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBUAX  PEajbHOIO,
BUPTYQJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBUSA:

BJIaJIETh HABbIKAMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  paspelieHuss mnpoldjeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOAOB MMO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalny, MPeoOpa3oBaHUI0O U TPHUMEHEHUI0 B Y4eOHBIX
CUTYaIUSX, B TOM YUCJIE TIPHU CO3aHUH YU4EOHBIX U COIIMAILHBIX IPOCKTOB,;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
JESITeTbHOCTU Y )KU3HEHHBIX CUTYaIIHsIX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIM3MPOBATh TIOJIYYEHHbIE B XOJA€ pEIIeHHs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IOUCK IEpEeHOCa CPEJICTB U CHOCOOOB
NENCTBUSA B MPOPECCUOHATIBHYIO CPEAY;

YMEThb IEPEHOCUTh 3HAHUS B I03HABATEJBHYI0 M IPAKTUYECKYIO 00J1acTH
KHU3HEACSITETbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJEH, MpEeAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBHUTbH NMPOOJIEMBI U 33/1a4H, IOMYCKAIONINE AIbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOus, HAYJYHO-TIONYISPHOW JUTEpaType, OHOJIOTHYECKHX CJOBapSX W
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



UH(POPMAIUIO Pa3IUYHbIX BUAOB U (HOPM IPEACTABICHUS, KPUTUYECKU OLIEHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IIHMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Oouonoruyeckoil nHpopManuu (cxembl, rpaduKu, AUArpaMMbl, TaOJIULbI, PUCYHKHU
" JIpyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKHe 3HAaKH U CUMBOJIBL, (OpMYJbl, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEICTBA
HarJIsAIHOCTH;

BJQJIETh ~ HABbIKAMM  pPACIIO3HABaHUS WM 3allUThl  MH(}OpMaIuw,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMajore WM JUCKYCCHUU MO CYIIECTBY 0OCYXk/JaeMoil TeMbl (YMEHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTh MO3WLUNA APYTMX Y4aCTHHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOaJbHBIE CpeAcTBa OOIIEHMs, [OHUMAaThb 3HAYCHUE
COLMATBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATb
HaMEpEHUs IPYTuX JOAEH, MPOSBIATh YBAKUTEIbHOE OTHOUIEHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMAaTh W MCIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM M WHAMBHIYyaJIbHOU
paboThI pU pelIeHUU OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUUA C YYETOM OOLIUX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh  IIeJId  COBMECTHOW  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 Yy4YaCTHUKA KOMAaHIbI B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUsIX, TPOSBIISATh TBOPUECTBO U BOOOpAXKEHUE, OBITh HHUI[UATUBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HECHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMI, MCHONIB30BaTh MPUEMBI pedieKCHM Jii OLUEHKHU CHUTyaluH, BblOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH ce0sl, MOHUMasi CBOU HEJOCTATKH U IOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € TO3ULIMU APYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pPE3yJIbTATHl OCBOCHUS COACPKAHUS YYEOHOTO TMpeaMeTa
«buonorusiy Ha yriayOJIEHHOM YpPOBHE OPHEHTHPOBAaHBI Ha OOCCIICUCHHE
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cneruduyeckue i1 ONOJIOTUY HAYIHBIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBHUI 110
OCBOCHHIO, UHTEPIPETALUA U MPEOOPA3OBAHUIO 3HAHUM, BUJIBI JEATEILHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUN M WX MIPUMEHEHUIO B PA3IMYHBIX YU4COHBIX, a TAKXKE B
peanbHBIX KU3HEHHBbIX cuTyanusax. [IpenMerHbie pe3ynbTaThl MPEACTABIEHBI IO
roJilaM U3y4eHHsl.

[IpenmeTHBIC pe3ysbTaThl OCBOSHUS ydeOHOro mpenmera «buonorus» B 10
KJacce NOIKHbI OTPaXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCTe€ U PO OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPA, B
MO3HAHWUW  3aKOHOB TPUPOJBI W  PEIICHHH TpoOJieM  paliOHAIBHOTO
PUPOIONOJIB30BAHUS, O BKJIAJIC POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOr U N,

BJIQJICHHUE CHUCTEMOM OHWOJIOTMYECKMX 3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralonue OMOJOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusmM, MeTa0olu3M, TOMEOCTa3, CaMOPEryJIus, CaMOBOCHPOU3BENIECHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTh, POCT M pPa3BUTHE), OUOJIOTHYECKHUE TEOPUH
(xknerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacieacTtBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOroo0Opa3usi ¥ MPOUCXOXKJCHHUS  KYJIbTYpPHBIX  pPAacTE€HUM),  3aKOHBI
(enrHOOOpa3us MOTOMKOB TEPBOIO IMOKOJIEHUSI, PACHICIIJICHUs], YUCTOTHl TaMer,
HE3aBUCUMOr0 HacienoBanusi [. MeHnens, TOMOJOTMYECKUX PSIIOB B
HaCJIEACTBEHHON U3MEHUYNBOCTHU H. . Basuiiona), TIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMH HAYYHOTO T[O3HAHUS, MCIOJIb3YEMbIX B
OMOJIOTHYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEpPEHUE,
HaO0JII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKApUOT, OJHOKJIETOUYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, B TOM YMCIE
OaxTepuii, rpruOOB, paCTEHH, )KUBOTHBIX M Y€JIOBEKA, CTPOSHUSI OPTraHOB U CUCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIOMINX B OpraHU3MaxX PACTCHH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U TETePOTPOPHOrO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, ME€H03a, TaMeTOreHe3a, YMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIUBUAYaJbHOIO  pa3BUTHUA  OpraHu3ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3KCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHAaBIMBATh B3aMMOCBSI3M MEXJY OpPraHOMIAMH KIETKH U HX
(YHKIHUSAMH, CTPOEHHEM KIIETOK pa3HBIX TKaHeW U HX QYHKUUAMH, MEXITY
opraHaMd W CHCTEMaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJOBEKa W UX
(GYHKIUSAMHU, MEXAY CHUCTEMaMH OpPraHOB M MX (PYHKIMSIMH, MEXKIY 3TarnaMu
oOMeHa BeIIEeCTB, dTallaMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopamMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTJIMYUTEIbHBIEC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,

YMEHUE HCHOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHUE pelIaTh OMOJOTHYeCcKUe 3a7a4uu, BBISIBISTh IPUIMHHO-CIIEICTBEHHBIE
CBSI3U M@Ky UCCIIETyeMbIMU OMOIOTUYECKUMU TTPOIIECCAMU U SBIICHUSIMU, J€TaTh
BBIBOZIbI M TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINIOJHATH Ja0OpaTOpHBbIE M MPAKTHYECKHE pPadOThI, COOIIOAAThH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, TMPOBEPATH UX OSKCHEPUMEHTAIHHBIMU
cpeactBamMu, (GOPMYIUpPYS I1eMb HCCIEAOBaHUs, aHAIM3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€TaTh BHIBODI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKONH paboTe 1Mo OWOIoTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3ze HIKOIBHBIX HAYYHBIX OOIIECTB, U
nyONMYHO  TPEACTABIATH  TMONYYCHHBIE  pe3ydbTaThl HAa  YYCHHUYECKUX
KOH(EpEeHITUSX;

YMEHHE OLIEHWBAaTh JTHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OuolorMM M MEOUUUHBI  (KJIOHUPOBAaHHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE TeHOMa W CO3/JaHWE TPAHCTEHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymieid mnpodeccruoHaIbHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIsITh MO3HABATEILHBIN
UHTEPEC, HANIPABJIICHHBIA HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIONICH Mpodeccuu u
NPOJODKEHNE OMOJIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpeamera «buosorus» B 11
Kjlacce JOKHBI OTPAXKaTh:

c(hOPpMUPOBAHHOCTh 3HAHMK O MECTe€ M pOJM OHOJOTMH B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB TPUPOABI M PEIICHHH SKOJIOTUYECKUX
mpo0JieM dYeloBEeYecTBa, a TaKKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOIONOJIb30BaHUS, U B (POPMHUPOBAHUU IIEHHOCTHOTO OTHOILEHHUS K MPHUPOJE,
OOIIIECTBY, YENOBEKY, O BKJIA/I€ POCCHICKUX M 3apyOCKHBIX YUEHBIX-OMOIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTIpEICIICHUs] W TIOHUMAHHWE CYIIHOCTH OCHOBOIOJIAraloNuX OWOJOTHYECKUX
TEPMUHOB M TOHATUM (BHJI, IKOCHCTeMa, Ouocdepa), OMOIOTUUECKHE TEOPUH
(aBommrornoHHast Teopust Y. JlapBruHa, CHHTETHYECKAs TEOPHsI DBOJIOINN), YICHUS
(A. H. CeBepuoBa — 0 myTsx W HarpaBlieHHsX 3BoJironuu, B.M. BepHaackoro — o
ouocdepe), 3aKkoHbl (TeHeTHdyeckoro paBHoBecus J»k. Xapau u B. BaiinOepra,
3apoapiieBoro cxonacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUYECKON MUpamMuIbl 3HEprum), rumore3bl (runore3a «Mmupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIOJIb3yEMbIMU B OMOJIOTMYECKUX MCCIIEIOBAHUSX )KUBBIX 00BEKTOB M 9KOCUCTEM
(omucanue, M3MepeHue, HabJo/IeHne, IKCIIEPUMEHT), CIIOcO0aMH BBISBICHUS W
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHME BBIACIATh CYIIECTBEHHBIE NPU3HAKU: BHJIOB, OHOT€OICHO30B,
AKOCUCTEM U Ouocdepsl, CTaOWUIU3UPYIOIIEro, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT O otoopa, JIIONATPUYECKOTO u CUMITIaTPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JBYDKYIIIMX CHII DBOJIFOIIMU HA TEHO(OH/ MOIMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBaHMS HAIPaBICHHM
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXKAY IMPOIECCAMH  IBOJIOIUH,
JBUOKYITUMUA CUJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOTICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKMBBIX  CHCTEM,
IPUCTIOCOOJIEHHOCTh BUJIOB K Cpefie OOMTaHWs, a0MOTHYECKUX M OMOTHYECKHX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBS3€ii  OpPraHM3MOB B  COOOILECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY Ui J0Ka3aTeJIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOrooOpaszus BHUAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE peliaTh OMOIOTHYECKUE 3aaUH, BEISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE paldoThl, COOIIOAATH
MpaBuiia mpu padoTe ¢ y4eOHBIM U JJAOOPaTOPHBIM 000PYI0OBAHUEM;

YMEHHUE BBIJBUTaTh THIOTE3bl, NPOBEPATh UX OSKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GOpMYyIUpPYS 1EiIb HCCIEAOBAaHUSA, aHAIM3UPOBATH IONYUYECHHBIC
pe3yJbTaThI U JIeTaTh BBIBOIBI;

YMEHHE Y4acTBOBATh B Y4E€OHO-HUCCIIE0BATEIbCKOM paboTe Mo OMOoJIorud,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHUE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUM KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIOCO0aX MPEIOTBpPAICHHUS
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oynymieid mpodeccrHoHaTIbHOM
JESITETLHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIB30BAHUS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOr0 XO3SICTBa, MUIIEBON
HPOMBIIIJICHHOCTH, YIIyOJSITh TO3HABaTENIbHBIM WMHTEpEC, HAalpaBiIeHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIDKEHHE
OHMOI0OrnuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHMUSL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KonuyecrBo
i HaumeHoBaHue pa3aejioB U TeM MPOrpaMMbl yacoB
Bcero
1 buosnorus kak Hayka 1
2 JKuiBbIE CUCTEMBI M UX U3YYECHUE 2
3 buonorus knetku 2
4 Xumuyeckass opraHusanus KIeTKU 10
5 Crtpoenue u QyHKIIUM KIETKH 8
6 OOMeH BelecTB U peBpaIlieHue YHEPTUHU B KIIETKE 9
7 Hacnencrsennas undopmaius u peanusanus e€ B 9
KJIETKE
8 JKu3HEHHBIN UK KIIETKHA 6
9 Crtpoenue u PyHKIIUU OPraHU3MOB 17
10 Pa3mHOXeHHE 1 pa3BUTHE OPraHU3MOB 8
11 ['eHeTHKa — HayKa O HACJICCTBEHHOCTH U 5
U3MCHUYHMBOCTH OPTaHU3MOB
12 3aKOHOMEpPHOCTH HACIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH WU3MEHUYMBOCTH 6
14 ['eneruka yenoBeka 3
15 Cenexuusi OpraHu3MoB 4
16 buoTexHOI0rUsl U CUHTETUYECKast OMOJIOTUs 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 102




11 KIIACC

KosnuecTBo
13‘;21 HaumeHoBaHue pa3/ie/ioB H TeM MPOrpaMMbl 4acoB
Bcero
1 3apokICHUE U Pa3BUTHE DBOJIOINMOHHBIX TIPEICTABICHUN 4
B OHOJIOTUHU
2 MuKpo3BOIOLMS U €€ pe3yIbTaThl 14
3 MaxpoaBotonys U €€ pe3yabTaThl 6
4 [TpoucxoxkaeHue U pa3BUTHE KU3HU HA 3eMlie 15
3) [TpoucxoxaeHue yenoBeKka — aHTPOIIOr€HE3 10
6 DKoJIorusi — HayKa O B3aMMOOTHOIICHUSX OPTaHU3MOB 1 3
HAJI0PraHU3MEHHBIX CHCTEM C OKPY>KaIOIIeH cpeon
Opranu3msl U cpeqa OOUTaHUS 9
DKOJIOTHsI BUIOB U TIOMYJISIIAN 9
9 DKoJorus coo0IecTB. DKOJIOTUYECKUE CUCTEMbI 12
10 buocdepa — rinobanpHas 3KOCHCTEMA 6
11 YenoBek 1 OKpyKaromias cpeaa 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB T10 ITPO'PAMME 102




IHOYPOYHOE INIAHUPOBAHHUE

10 KITIACC
Ne Koa-Bo IlaTa
Tema ypoka yacos
n/m U3y4eHus
Bcero
1 buonorus kak KOMIJICKCHAs HayKa U KaK 9acTh 1
COBPEMEHHOI'0 00IIIeCTBa
JKuBbI€ CHCTEMBI U UX CBOMCTBA 1
3 YpoBHEBasA OpraHu3anus KUBBIX CUCTEM 1
4 Hcropust OTKpBITUSA 1 U3y4deHHUs KIeTku. Kiierounas 1
Teopus
MeToabl MOJIEKYISIPHON U KJIIETOYHON OMOJIOTHUH.
5 [IpakTryeckas pabora «/3ydueHne METOA0B KIETOYHOM 1
ouomnoruu (xpomarorpadusi, arekTpodopes,
muddepenumanbHoe neHTpudyruposanue, [1LIP)»
6 XUMHYECKUHN COCTAB KIIETKU 1
7 MuHepallbHBIE BelecTBa KISTKH, UX OMOIOrHIecKas 1
poJIb
Oprannyeckue BeIecTBa KIETKH — OENKH.
8 Jlabopatopnas pabota «OOHapyxkeHHnEe OEIKOB C 1
TTOMOIIBI0 KAYECTBEHHBIX PEAKITUI
9 CaoiicTBa, kinaccudukanusa u GyHKIUU OEJIKOB 1
10 OpraHnuvecKkue BEeIeCTBa KIETKH — YIJIEBOIbI 1
11 Oprannyeckue BEMeCTBa KIETKU — JIMIUBI 1
12 Crpoenue u pynkuuu ATD. [pyrue 1
nHykieosuaTpudocdarsl (HTD)
13 CexBenupoanue JIHK. MeToibl TeHOMUKH, 1
TPAHCKPUITOMUKH, TPOTEOMUKH
14 MeTo/ibI CTPYKTYpHO#M OHOJIOTUU 1
15 Tune! knetok. [IpokapuoTnyeckas KieTka 1
16 CtpoeHue sykapuoTudeckon kietku. [IpakTuueckas 1
pabota «M3yueHne CBONCTB KJIETOUHOU MEMOPAHbD)
17 [ToBepXHOCTHBIN anmnapar KJIETKH 1
18 OpHomemOpaHHbIe opranouabl kieTku. [IpakTuueckas 1




pabora «M3yueHne ABUKEHUS IIUTOIIa3MbI B
PACTUTENIBHBIX KJIETKaX»

HOHyaBTOHOMHBIC OpraHor bl KJICTKH: MUTOXOHAPHH,

19 riactuibl. JJabopatopHas pabora «lccnenoBanue
TUTa3MOJIH3a U ITIIa3MOJIN3a B PACTUTEIBHBIX KIIETKaX»

20 HememOpaHHbBIE OPraHOUIBI KIETKH
Hyxnennossie kuciotsl. [IHK u PHK. JIaGopatophas

21 pabota «VccnenoBaHue HyKJIEHMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPraHU3MOBY

22 Crpoenue u pyHKUMHU apa
CpaBHHTETBHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT.

23 JlaGoparopnas pabora «/3ydeHue CTpoeHHS KIIETOK
Pa3IMYHBIX OPraHU3MOBY
ACCUMMIISALINS ¥ TUCCUMUIISILIAS — JIBE CTOPOHBI

24 MeTtabonu3ma. Tumnbl oOMeHa BemiecTB. JIaboparopHas
pabota «3yuenune KaTaIMTHIECKONH aKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMUJIa3bl UJIM KaTajasbl)»
@epMEHTATUBHBIN XapaKTEP peakUnid KIETOYHOTO

o5 Merabonusma. Jlaboparopnas pabora «3yuenue
(bepMeHTaTUBHOI'O pacIleNJIeHHs] IEPOKCHIa BOJIOPOA B
PaCTHTEILHBIX B )KUBOTHBIX KIIETKAX)

26 benku-akTUBaTOPHI U OETKU-UHTUOUTOPHI

27 ABTOTpO(HBIN TUI OOMEHA BEIIECTB

28 doTocuHTE3

29 XemocunTtes. JlaboparopHast padbota «CpaBHEHUE
nporeccoB (POTOCUHTE3a U XEMOCUHTE3a»
AHa’poOHBIC OpraHu3Mbl. Busr OpoxeHusI.

30 JlaGopatopnas padota «CpaBHEHHE MPOLECCOB OPOXKEHUS
U JBIXaHUS

31 AspoOHBIE OpraHU3MBbl. DTalbl SHEPTETUYECKOr0 0OMEeHa

39 DHeprusi MeMOPaHHOTO TpagueHTa MpoToHOB. CUHTE3
AT®: pabora nporoHHoM AT®-cuHTa3bI

33 Peakiiuu MaTpU4HOrO CUHTE3a

34 Tpanckpunuus — matpuunbii cuaTe3 PHK

35 Tparcnsus u e€ dTansl




KoaupoBanue amuHokuciotT. Poias pubocom B

36 1
OouocuHTe3e Oenka

37 Opranu3zanus TeHoMa y NPOKapuoT U SyKapuoT 1

38 MornekymsipHble MEXaHU3MbI IKCIIPECCUU TEHOB Y 1
DYKapUOT
Bupycbl — BHEKJIETOYHBIE (POPMBI )KU3HU U OOJIUTaTHHIE

39 napa3uthl. [IpakTrueckas paborta «Co3naHue MoaeIu 1
BHPYyCa»

40 BupycHrble 3a0051eBaHNs Y€I0BEKa, )KUBOTHBIX, PACTCHUM 1

41 HanotexHonoruu B OMOI0TUN U METUITUHE 1

42 JKU3HEHHBIN UK KJIETKA 1

43 Marpuunsbiit cuare3 JIHK 1

44 Xpomocomsl. JITaboparopHast pabota «M3ydaeHue 1
XpPOMOCOM Ha FOTOBBIX MUKpOIIpenapaTax»

45 Jlenenue KIIETKH — MHUTO3 1
Tune! knerok. Kapuokunes u nurokunes. JlaboparopHas

46 pabora «Habmroienre MuTO3a B KJIE€TKaX KOHUHMKA 1
KOpeIlIKa JIyka (Ha TOTOBBIX MUKPOIPErapaTax)»

47 Perynsuus >kU3HEHHOTO 1UKJIA KJIETOK 1

48 OpranusM Kak €IMHOE 11eJ10€ 1

49 Tkanu pacrennii. JlabopaTopnas pabora «3ydenne 1
TKaHEW pacTCHUIN»

50 Tkanu )KUBOTHBIX U YenoBeka. JlabopaTopHas pabora 1
«M3ydyeHne TKaHEN KUBOTHBIX)

51 Opransl. Cuctembl opranoB. JlaboparopHas padota 1
«M3yuenune opraHoB IIBETKOBOT'O PACTEHUS

52 Ornopa Tena oprann3MoB 1

53 JIBuKeHHe OpraHn3MOB 1

54 [InTanne opraHu3mMoB 1

55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. [lumieBapuTenbpHas 1
CHCTEeMa YeJIOBEeKa

56 JIpIxaHue opraHu3MoB 1

o7 JIpIXaHWE€ MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA 1

58 TpaHcnopT BEIIECTB Y OPraHU3MOB 1




KpOBCHOCHaH CHUCTEMA ITO3BOHOYHBIX JXUBOTHBIX U

59 1
yesoBeKa

60 Brinenenue y opranusmMoB 1

61 3ammuTa y Opranu3MoB 1

62 NMMyHHast cuctema 4yesoBeKa 1

63 PaznpaxuMocTh 1 perymnsius y opraHu3MoB 1

64 ['ymopanbHas perynsnuus 1 YHAOKPUHHAs cucTeMa 1
KUBOTHBIX U YEJIOBEKa

65 ®opmMbl pa3MHOKEHHSI OPraHU3MOB 1

66 [TonoBoe pa3sMHOXKEHHUE 1

67 Meiio3 1
["ameTorene3. O6pa3oBaHue U pa3BUTUE TOJOBBIX KIETOK.

68 Jlabopatopnas padota «V3yueHne cTpOoeHHS TTOJTOBBIX 1
KJIETOK Ha TOTOBBIX MUKpPOMpENapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTC€HE3 1

70 3axiajKka OpraHoB U TKaHEH U3 3apO/IbIIIEBBIX JTUCTKOB 1
PocT u paszsutue xxuBotHbIX. JlabopaTopHas pabota

71 «BpIsBICHHE MPU3HAKOB CXOJICTBA 3aPO/IbIIICH 1
MO3BOHOYHBIX KUBOTHBIX)
Pa3MHoOxkeHue u pa3BuTue pacTeHuil. JlaboparopHas

72 pabota «CTpoeHue opraHoB pa3MHOKEHHUS BBICIIUX 1
pacTeHun»

73 Hcropust CTaHOBIIEHUS U Pa3BUTHUS T€HETUKHU KAK HAYKH 1
OCHOBHBIE MTOHATHS U CUMBOJIBI TeHeTUukU. JlabopaTopHast

74 pabota «/[po3oduna kak 00bEKT reHeTUYECKUX 1
UCCIIeIOBAHUI
3aKOHOMEPHOCTH HaclleJOBaHUS TPU3HAKOB.

75 Mounorubpunnoe ckpemubanue. [Ipaktuueckas pabora 1
"N3ydyeHue pe3ysbTaToB MOHOTMOPHUIHOTO CKPELIMBAHUS
y npo3oduib"

76 [{uTonoruueckne OCHOBEI MOHOTUOPUTHOTO 1
CKpELUBAHUS

77 Ananmsupymoniee ckpemuanue. Hemonnoe 1
JIOMUHHUPOBaHUE

78 Jurnbpuanoe ckpenuBanue. [Ipaktudeckas padbora 1




«M3yueHne pe3ysibTaToB TUTHOPHIHOTO CKPEITUBAHUS Y
JPO30(PHUITBI)

79 [{uTosornueckre OCHOBBI TUTUOPUIHOTO CKPEITMBAHUS 1

80 CuenieHHOE HaclieJOBaHHE MPU3HAKOB 1

81 XpoMOCOMHast TEOpHUsI HACTEICTBEHHOCTH 1

82 ['enernka mosna 1

83 ["eHOTHIT KaK 1IE€JIOCTHAS CUCTEMA 1

84 ['eHeTYECKMI KOHTPOJIb PA3BUTHUS PACTEHUMN, )KUBOTHBIX 1
U YeJIoBeKa

85 N3meH4nBOCTh MpU3HAKOB. BUJIbI H3MEHUUBOCTH 1

86 MopaudukanoHHass “3MEHYMBOCTh 1
BapuannonHslii psijy 1 BapyallioHHas KpUBasi.

87 Jlabopatopnas padota «VccnenqoBanue 3aKOHOMEPHOCTEN 1
MOAU(PUKAIMOHHON M3MeHUYnBOCTH. [locTpoeHme
BapHUAIIMOHHOTO Psifia U BAPUALIMOHHON KPUBOII»

88 ['enoTunuyeckas n3mMmeH4YnBOCTh. KoMOMHaTHBHAsS 1
U3MEHYHUBOCTh
Myrannonnas n3MmeH4nBOCTh. [IpakTueckas pabora

89 «Mytaruu y 1po30(]uiibl (Ha TOTOBBIX 1
MUKpOIpenapaTax)»

90 3aKOHOMEPHOCTH MYTAIlMOHHOTO MpoIecca. DNMUTeHETHKa 1
Y DTIUTCHOMHKA

01 ['eneruka yenoBeka. [IpakTuueckast pabora 1
«CocTaBlieHHE U aHAJIN3 POJIOCIOBHOMNY

92 MeToapl MEAUIIMHCKON T€HETUKHU 1

93 3HavueHHe MEIUIIMHCKON T'€HETUKH B MPEAOTBPAIICHUU U 1
JICUCHUH TEHETUYECKUX 3a00JIEBAHUI YETIOBEKa
OcHoBHbIe TTOHATHUS cenekiuu. JlaboparopHas padoTa

94 «/3ydeHune cCOpToB KyJIbTYPHBIX PACTEHUM U ITOPOL 1
JIOMAIITHUX KUBOTHBIX)

05 Mertonsl cenekimoHHoi padotel. JIabopaTopHas padbota 1
«M3ydyeHrne METOI0B CEJIEKIIUU PACTCHUI

96 JloCTHKEeHUSI CENEKIINK PACTCHUHN U )KUBOTHBIX. 1
[IpakTrueckas pabora «[IpuBuBKa pacTeHui»

97 CoxpaHeHune, U3y4eHHE U UCIOIb30BaHUE TEHETHUECKUX 1




pecypcoB

buoTtexHonorus kak Hayka U OTpaciib MPOU3BOJICTBA.

98 [IpakTuyeckas pabora «M3ydueHne 0ObeKTOB 1
OMOTEXHOJIOTUM»

99 OcHOBHbBIE HAIIPaBJICHUSI CHHTETUYECKON OUOIOTHH 1

100 | XpomMocoMHas ¥ TeHHAsI HHKEHEPHS 1

101 | MemunuuHckre OMOTEXHOIOTHHA 1

102 Pe3epBHBIi ypOK. HOBT(jpeHI/Ie, 00o00611eHuE, 1
cUCTeMaTHh3allvs 3HaHU !

OBHIEE KOJIMYECTBO YACOB T10 ITPOI'PAMME 102




11 KIIACC

Ne Koa-so Hara
n/n Tema ypoka e U3y4YCHUs
Bcero
OpomounonHas teopus Y. /lapsuna
JBmxKyiuye cuiibl 3BOIOIMHY BUI0B 110 Y. /{apBuny

3 Boprba 3a cyniectBoBaHME, €CTECTBEHHBIN U MCKYCCTBEHHBIN 1
otoop

4 dopMUpOBaHNE CHHTETHYECKON TEOPUH IBOJTIOITUU 1

5 DTaribl 3BOJIIOIIMOHHOI0 MPOIIEcCca: MUKPOIBOJIIOLIHS U 1
MaKpO3BOJIOIHUS

6 [Tonmynsiust — 37eMeHTapHasi eIUHUIA SBOTIOIHH 1
3akoH renernyeckoro pasHosecus [x. Xapau, B. Baitn6epra.

7 JlabopaTopHas pabora «BbIsiBIeHHE U3BMEHUMBOCTU Y 0COOEH 1
OJTHOTO BUJIa»

DnemeHTapHbIe (aKTOPHI SBOTIOIH
Dddext ocHoBaTes1. DD PEKT OYTHIIOUHOTO TOPIIBIIIKA

10 Murpanuu. M3omsamuu nonyJisiyii: reorpaduyeckas, 1
Ouooruyeckas

11 EcTecTBeHHBIN 0TOOP — HaMpaBIIsIOMUi (HaKTOP IBOIIOLNN

12 [TooBoit oTOOP
[Tprcmoco6eHHOCTh OPraHU3MOB KaK Pe3yJIbTaT

13 MHUKpPOdBOTIOIMH. JlabopaTtoprHas padota «M3yuenue 1
apoMopd030B M HAHOATANTAIIUN Y PACTEHUH U )KUBOTHBIX)

[Tpumeps! npucnocoOaeHNnH y OpraHu3MOB: MOP(}OIOrHUECKUE,

14 ¢buznonornyeckne, ONOXMMUYECKHE, TOBEIEHYECKHUE. 1
JlaGopaTtopHas pabota «IIpucnocobyieHuss OpraHu3MoB U UX
OTHOCHTEJIbHAS 11eJ1eCO00Pa3HOCTh

15 Bup, ero xpurepuu u crpykrypa. Jlaboparopnas padota 1
«CpaBHeHHE BUIOB IO MOP()OTOTHIECKOMY KPUTEPUIOH

16 CtpykTypa BH1Ia

17 BunooOpaszoBanue kak pe3yiabTaT MUKPOIBOIIOIUN

18 CBsI3b MUKPO3BOJIIOIIUU U STTHIEMH OJIOTUH

19 MakposBomonus. [TaneoHTon0rn4ecKre MeTo1bl U3y4eHUS 1
IBOJTIOIII T

20 buoreorpadudeckie MeTOAbI H3y4dEHUs IBOIOLNUN 1

91 DOMOpHOIIOrHYecKre U CPaBHUTEIBHO-MOP(HOIOrHYECKUE METOBI 1
W3YYEHUS IBOJIOIUN

99 MounekynsapHO-TeHETHYeCKUEe, OMOXMMUY €CKIE U MATEMAaTH4ECKUE 1

MCTOAbI U3YUCHUA 5BOJIIOIUN




23 OO61Me 3aKOHOMEPHOCTHU IBOJIOIIUN 1

24 AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB ABOJIOLIUN 1

25 Hayunble runore3sl IpoUCX0XKICHUS )KU3HU Ha 3emiie 1

26 JloHay4HBIE IPEACTABIICHUS O 3aPOXKIACHUU KU3HU 1

27 OcHOBHBI€ 3TaIbl HEOPTAaHUYECKOU IBOJIIOIIUU 1

28 ['unoTe3sl 3apoKaeHUs KUZHU 1
Hctopus 3emmu u metosl e€ uzydenus. JlabopatopHas padorta

29 «M3ydeHune u onucaHue UCKONAEeMbIX OCTATKOB APEBHUX 1
OpPraHU3MOB»

30 HavaybHble 3Tarbl OpraHuYeCKONW IBOTFOIIHH

31 OBOMIOLNS 3YKapHOT
OCHOBHBIE 3TaIbl IBOJIIONUH PACTUTEIHHOTO Mupa. [IpakTrueckas

32 pabota «3yueHnne ocoOEHHOCTEH CTPOEHHS paCTEHUH pa3HbBIX 1
OTJIEJIOBY

33 OCHOBHBIE 3Tambl YBOJIIOLMH KUBOTHOT'O MUPA 1

34 Opomonust xUBOTHBIX. [IpakTueckas padbora «3ydyenue 1
0COOCHHOCTEW CTPOCHUS MTO3BOHOYHBIX KUBOTHBIX)»

35 Pa3Butue xu3HM Ha 3emiie [0 3paM U Neproiam 1

36 MaccoBbie BBIMUPaHHS — 3KOJOTHYECKHE KPU3HCHI IMTPOIILIIOTO 1

37 CoBpeMEeHHBIH YKOJIOTHYECKUN KPU3HC, €r0 0COOCHHOCTH 1

38 CoBpemeHHas cucTeMa OpraHuYecKoro MpoInIoro 1

39 OcCHOBHBIE CHCTEMAaTHYECKHE TPYNIbl OPraHUu3MOB 1

40 AHTPOIIOJIOTHS — HayKa O YEJIOBEKE 1

41 Pa3BuTHe npeacTaBieHH O MPOUCXOXKIEHUN YETOBEKA 1
MecTo JenoBeka B CHCTEMEe OpraHrdeckoro mupa. JlabopatopHas

42 pabota «/3yueHne 0coOEHHOCTEH CTPOCHHS CKEJIeTa YelIOBeKa, 1
CBSI3aHHBIX C MPAMOXOXKICHUEM

43 JIBMKyIIMEe CUIIBI aHTPOIIOreHe3a 1

44 CooTHomleHne OMOJIOrMYECKUX U COLIMATBHBIX (PaKTOPOB B 1
AHTPOIIOTeHEe3e

45 OCHOBHBIE CTaJIMU AaHTPOMOr€HE3a

46 [TaneoreneTnka u majeoreHoMHIKa

47 DBOJIIOIMSA COBPEMEHHOI'0 YeJIOBEKa

48 UYenoseueckue pacel. [Ipaktudeckas padora «M3ydeHue 1
HKOJIOTUYECKUX aJaNTaluid YeIOBEKa)»

49 Mex 1M CIMIUIMHAPHBIE METO/IbI AHTPOIOJIOT MU

50 3apokIeHUE U Pa3BUTHE IKOJIOTHHI 1

51 Metons skonoruu. JlabopatopHas padora «M3yueHrne METOI0B 1
JKOJIOTUYECKHUX U CCIIEOBAHUI»

52 3HaveHUe IKOJIOTMUEeCKUX 3HAHUH JIJIS YeJIoBeKa

53 Okonmoruueckue haxTopbl




Abuornueckue GakTopsl. CBET KaKk 3KOJIOTHYECKUH PaKTop.

54 JlabopaTopHas pabota «BbIsSBICHHE TPUCITOCOOICHUI 1
OpPraHU3MOB K BIIMSHHUIO CBETa»
Abuornueckue (axtopsl. TemnepaTypa Kak 3KOJIOrHYECKUI

55 (dakrop. Jlaboparopnas pabora «BrisBieHne npucnoco0ieHui 1
OpraHU3MOB K BIIHSIHHUIO TEMITEPATYPhI»
Abuornueckue GpakTopsl. BIaxXKHOCTh Kak IKOJIOTMYECKUI

56 (dakrtop. JlabopaTtopHas pabora « AHATOMHUYECKHE OCOOCHHOCTH 1
pacTeHH U3 pa3HBIX MECT OOUTAHUS

S7 Cpenbl obuTaHusl OpraHU3MOB 1

58 buonornueckue puTMsl 1

59 JXuzHeHHble (hOPMBI OPraHU3MOB 1

60 buotnueckue pakTopbl 1

61 3HaueHne OMOTUYECKUX B3aMMO/IEH CTBHM IS CYIIIECTBOBAHHS 1
OpraHu3MOB B cpesie 0OuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKH IO YIISITUN 1

63 OCHOBHBIE ITOKa3aTeIH MOMYJISIIHAN: YUCIEHHOCTh, IIIOTHOCTD, 1
BO3pACTHAsS U IOJIOBasi CTPYKTypa

64 OCHOBHBIE [TOKa3aTeJNU MOMYJIILUN: POKAAEMOCTb, IIPUPOCT, TEMIT 1
poCTa, CMEPTHOCTh, MUTPALIUU

65 DKonoruyeckas CTpyKTypa MOMYJISIIHH

66 JluHaMuKa NOMyJISILUU U €€ peryJsus

67 Kpusslie pocta yncieHHOCTH oMy isiiun. KpuBbie BBDKHBaHHS

68 Okonmoruyueckas HuIIa Buaa. JlaboparopHas padora 1
«IIpucnocoOneHns ceMsIH paCTEHUI K pacCEIeHUIO»

69 Bun xak cuctema nomymsiuit 1

70 3aKOHOMEPHOCTH TTOBEACHUS U MUTPALIMH KUBOTHBIX 1

71 Coo0111ecTBO OpraHu3MoB — OHOIIEHO03 1

72 DKocucTema Kak OTKpbITasi CHCTEMA 1

73 KpyroBopor BemiecTB 1 HOTOK 3HEPIUH B IKOCUCTEME 1

74 OCHOBHBIE [10Ka3aTENIN IKOCHUCTEMBI 1

75 DKOJIOTUYECKHUE MTUPAMU/TBI 1

76 N3menenust cooOIIECTB — CYKIIECCHH 1

77 [IpupoaHsie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMBI 1
MOpEN U OKEaHOB

78 ITpuponHble 3KOCHCTEMBI. DKOCUCTEMBI TYHAP, JIECOB, CTENEH, 1
MyCTBIHB

79 AHTPOINOTr €HHbIE IKOCUCTEMBI 1

80 Ypb6oskocuctemsl. [Ipaktnueckas pabora «M3yuenue u onucanue 1
ypOOIKOCHCTEMBI

81 3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICH CTBUI 1




OpraHu3MoOB B 3KOCUCTEMAX

MexaHu3Mbl BO3/ICICTBHS 3arps3HEHUM pa3HbIX TUIIOB Ha

82 CyOOpraHM3MEHHOM, OPraHU3MEHHOM, MOMYJISIUOHHOM U 1
9KOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmernianetapHas o0onouka 3eminu 1

84 VYuenne B. 1. Bepraackoro o 6uochepe 1

85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OUOChepbl 1

86 KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUYECKUE ITUKITBI 1

87 3oHaneHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIN 1

88 YcToitunBocTs 6uocheps 1

89 DKOJIOruuecKrue KpU3nuchl U UX MPUUYUHBI 1

90 BosneiicTBue yenoBeka Ha Onocdepy 1

91 AHTpOIIOreHHOE BO3/ICHICTBHE HAa PACTUTEIHHBIN M )KHUBOTHBIN MUP 1

92 Oxpana npupoabl 1

93 OCHOBHBIE ITPUHIIUIIBI YCTOMYUBOTO Pa3BUTHS YEIOBEUYECCTBA U 1
HPUPOJIBI

94 PanponansHOE IPUPOIONOIb30BAHNE U COXPAaHEHHE 1
OMOJIOTUYECKOr0 pazHoo0pasus 3eMin

95 O6006menune mo Teme « MUKpPOIBOMOLIUS U €€ pe3yIbTaThl»

96 O6061enune no Teme « MakpoIBOIIOLUS U €€ Pe3yIbTaThI»

97 O6o06menue o Teme «IIpoucxoxkieHre U pa3BUTHE KU3HU HA 1
3emiie»

08 O606menue o teme «IIponcxoxeHne yeaoBeKa — 1
AHTPOIIOTCHE3)»

99 O6o01mmenue 1o reme «IKOIOTHs — HayKa O B3aUMOOTHOIICHUAX 1
OpPraHu3MOB»

100 O606mieHne mo TeMe «OpraHu3Mbl U cpea OOUTaAHUS

101 O6001meHne mo TeMe «IKOJIOTUs BUAOB U MO YJISIIIHII

102 O606menune o reme «buocdepa — rimodanpHass SKOCHCTEMaY

OBUIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 102




YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA30OBATEJILHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VUEBHBIE MATEPHAJIBI JUISI YUEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyoiioB A.M. u
npyrue; noa penakiueit [laceunnka B.B., AkiinonepHoe o01iecTBo
«M3narensctBO «lIpocBenienune

* buonorus. buonornueckue cucremsl u nporiecchl, 11 kmace/ Tepemon A.B.,
Ilerpocora P.A., O61iecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3HWHA»

* buonorus. buomornueckue cucremsl u nporiecchl, 10 kmace/ Tepemon A.B.,
[lerpocoa P.A., O61iecTBO ¢ OrpaHUuYeHHON 0TBETCTBEHHOCThIO « O]
MHEMO3HWHA»

* buomnorus, 11 xnacc/ Aradponora U.b., Cubormnazos B.U., ObmecTBo C
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AKIIMOHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBenienue

METOAUYECKHUE MATEPUAJIBI I YUYUTEJIA

3Haiika (oHJIalH 1mIKoja Oyaymiero) https://znaika.ru

Martepuainsl 17151 OpraHu3aluy TUCTaHIIUOHHOTO 00yueHus. buonorus (5-
9 kmacchr)
https://mosmetod.ru/metodicheskoe-prostranstvo/srednyaya-i-starshaya-
shkola/biologiya/metodicheskie-materialy/materialy-dlya-organizatsii-
distantsionnogo-obucheniya-biologiya-5-9-klassy.html

Becensrii panerr http://veselyy-ranets.ru

BuptyanbHast oOpa3oBarenbHas taboparopus http://www.virtulab.net
JInunbiii cait Ko3nenko Anekcanapa [ puropreBruua

DTOT CallT - yuuTesst OMOJIOTHU JJI YIUTENeH, TeX, KTO YUYUTCS caM U
YUUT JPYTUX; OYHO WM JUCTAHIIMOHHO, OUOJIOTHH, SKOJIOTUU, XUMHUH - C
MIOMOIIBIO KOMITbIOTEPA U IHTEPHET.
http://www.kozlenkoa.narod.ru/index.htm

[Mpoekt Best 6momorus http://www.ebio.ru/index-1.html

buonorus. Cebutku Ha caitel o Ononoruu http://biologylib.ru/catalog/
HNuTepHeT ypok

VYpoKu 10 OCHOBHBIM IIPEAMETAM IIKOJIbHON MPOTrPaMMBbl.
[IpencraBiieHbl MaTepUalibl IO BCEM pazjienaM OMOJIOTUH: 3alIUCh YPOKa,
(aiin ypoka, TpeHaKepbl, OHJIAH -TECTHI.

https://interneturok.ru/

CoBpeMeHHbIE YPOKH OHOJIOTUH

CoBpeMeHHbIC YpOKH Ononoruu. CaiT - COOOIIECTBO YUUTEICH
OMOJIOTHH, KOTOPBIC JEJATCS CBOMMU Pa3pabOTKaMH K ypoKaM OHOJIOTHH.
VYpoku B oHJaitH, GUIABMBI 111 YPOKOB.

http://biology-online.ru/



HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.informika.ru/text/database/biology/ - buosnorust 2000 "O6y4aroiue
suimkioneaun". Ha caiite cogepxatcs pparMeHThl TUIEPMEIUITHOTO yueOHUKA
1o o011ei OMOJIOrnK; CIUCOK CChUIOK Ha pecypcbl HTEpHeTa, MOCBAILEHHBIE
Ouosoruu u 00pa3oBaHUIO.

http://www.learnbiology.narod.ru/ -U3yuaem Onosoruso

www.molbiol.ru - TTpakTrueckas MonekysspHas Ouosorus. [ uneprexkcropas
nHdopmaronHnas 0a3a naHHbIX. ba3a JaHHBIX TpecTaBlieHa pa3/eIaMu:
CIPaBOYHUK, METOJIbI, PACTBOPBI, pacu€Thbl, 0030pbl. KpacuBbie KapTUHKH 1O
Oouosaoruu

http://www.learnbiology.ru/ - BupryansHoe 00yueHue 6ronoruu
http://school.holm.ru/predmet/bio/ - llIkonbHbIH Mup: bronorus. Karamor
o0pa3oBaTeIbHBIX PECYPCOB MO OMOJIOTUU
http://catalog.alledu.ru/predmet/bio/ - Bce obpazoBanue: buonorus. Karaior
CCBUJIOK Ha 00pa3oBaTesbHbIe pecypchl MHTepHeTa o pazaeny "buonorus"
http://www.history.ru/freebi.htm/ - becrimatabie oOy4aromiye mporpaMmbl O
Oounosorun

http://www.websib.ru/noos/biologi / - Paznen mo 6uonorun. Komnekunu
CCBUIOK Ha Ouosiorudeckue pecypebl IHTepHeTa: 6a3bl JaHHBIX, OUOINOTEKH,
CIpaBOYHAas JUTEpaTypa, 00ydaronire NporpaMmMbl IIKOJIbHBIX KYPCOB U
CIIEIIKYPCOB 10 OMOJIOTUH, TPOEKTHI, MATEPUAIIBI K YPOKaM, OJIMMITHAIBI,
uHpopmarus 1ji1 abUTypUEHTOB
http://www.bio.msu.ru/l01/index.html#main.htm. OdunmansHbli cait
ouonornyeckoro gakynprera MI'Y.
http://dronisimo.chat.ru/homepagel/ob.htm Oo6mias 6nonorus. B monynspHoit
dhopMe M3I0KEHBI MAaTEPHUATBI TTO PA3JIMYHBIM pa3iesiamMm



MHUHUCTEPCTBO MPOCBEIEHUSA POCCUNCKON ®EJEPAIIUU
MunucrepcTBo oopazoBanusi 1 Hayku PCO-Ananus

MyHUIUTIAIEHOE OIOKETHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
cpenHss o0meoopazoBarenpHas mkona Ne 3 1. Anarupa

«YTBEP/KJEHA»
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