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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mnpeamery "buonorus" (manee - Ouosyorus) Ha
ypOBHE cpeaHero oOiiero oopa3oBaHus pa3zpaboTaHa Ha ocHoBe dDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOubiii npeamet «buonorus» yrinyonénHoro ypoBHs u3yudenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEIMEThI, U3yyaeMble Ha YIUIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM MpodeCcCHOHAIBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TPEIMETOB JOJKEH OBITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pa30BaTENIbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C NpodopHeHTalel o0y4armMXcss U CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHON 00JIacTM HAyYyHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacraBieHHE O
HeNMu M 3aja4ax u3ydeHusi ydeOHoro mnpeamera «buonorus» Ha yriyOoiaEéHHOM
ypOBHE, ompeenseT o0sa3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpHpOBaHHE TIO paszielaM M TeMaM, paclpeiesieHne T0 Kiaccam,
PEKOMEHyeT TMOCJIeI0BATEIbHOCTh W3YUYEHUS y4eOHOTO Marepuana Cc y4&Tom
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEH oOydaronuxcsi. B mporpamme mo Ouosorum
peain30BaH MPUHIMUI MPEEMCTBEHHOCTH C H3yYeHHEM OHOJOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHms, Oiaromaps 4YeMy MPOCMaTpUBaeTCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJICTaBICHUM O 310pOBOM 00pa3e JKU3HH, Ha
BOCMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
mporpaMme no OHOJIOTMM Tak)Ke ITOKa3aHbl BO3MOXXKHOCTH Y4YEOHOro IpeameTa
«buonoruss» B peanmzauuu TpedoBanuii DOI'OC COO K MIAHUPYEMbBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OOydYeHUS U B
(OpMHUpPOBaHMM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIILHOM  JEATEIbHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCp)XKaHUs OHOJIOTHMYECKOr0 0Opa3oBaHUsA Ha
YPOBHE CpeaHEro 00I11ero 0Opa3oBaHus.



VYueOnsbiil npeamer «buonorus» Ha ypoBHE CpPEeAHETro oOlIero oopa3oBaHUs
3aBeplIaeT OMOJOrhyeckoe oOpa3oBaHME B WLIKOJIE M OpPUEHTUPOBAH Ha
pacmvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOM OWOJIOrMHU, SMOPHOJOTMU U OWOJOTUU Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOIOLIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriiyOJIGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOIIMXCS K IMOCHEAYIOIEMY IOIYYEHHUIO
OMoJIOrMYecCKOro  oOpa3oBaHUsi B By3aX M OpraHu3alusX  CPEHEro
npodeccruoHaabHOro 0opasoBanusi. OCHOBY €ro COJAEpKaHMsI COCTaBIAET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUU  OO0y4aroIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX pPa3fesioB OMOJIOTMU Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kimaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
paclIMpeHbl W YIIIyOJIeHbl OMOJIOTMYECKHE 3HaHUS O PACTeHMSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS MPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI JUISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3zmoxkHa Takxke HMHTErpamus OHMOJIOTMYECKMX 3HAHHUHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, MOJYUYEHHBIMU OOYYAIOUMMHUCA TIPU H3YYECHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M OSBOJIOIMOHHBIA TOAXOIbI K HW3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBbIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, SBOJIIOIMHA OPTaHMYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJICKYJISIPHOM W KJIETOYHOM OWOJIOTHH, 3MOPHOJIOTHH |
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcCsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usuonoruu uejoBeka. B 11 kiacce wW3yuaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTHUH U yUeHHE 0 Onocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
oOy4JarommMHCs OMOTOTHYECKUX TEOPUH M 3aKOHOB, HJICH, TPUHIIUIIOB U TIPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00pa3uM U OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MOMYJIsIuH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAONINXCS HAYYHBIX JOCTHXKCHHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAIHBIX aCHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA U TOJAJEpKaHUS MHTEpeca OOydarollMXcsi K OWOJOTHM Hapsly Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUECKOTO MaTepuaia B COJEPHKAHUU MPOrpaMMBbl
10 OMOJIOTMHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIJIEHUS M PA3BUTHSA



TOM WM HMHOW 00JaCTH OMOJIOTMM, BKJIAJOM OTEYECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B PEILICHUE BaKHEHUIITUX OUOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.

Lenp nzyuenus: yueoHoro npeamera «buosiorus» Ha yriayOaéHHOM ypOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEeHHE YMEHHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpeeiaEHHONW 00nacTu
npoecCUOHaNbHON JeATEeIbHOCTH, CBSI3aHHOM C OHWOJOTHEH, WM K BBIOOpY
y4eOHOT0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHuUs.

Joctwxenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIeYMBaETCs PEIICHUEM CIIETYIOIIMX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUpPA; O
CTPOEHUHU, MHOrooOpa3uh M OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MomyJsius, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX MCCIICIOBAaHUSX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMUXCSd C METOJAMH IIO3HAHUS >KUBOW MPHUPOIBI:
UCCIIEZIOBATEILCKUMU  METOAAMM  OHMOJOTMYECKUX HayK (MOJIEKYJISpHOH W
KJIETOYHOM OWOJIOrMM, HMOpPUOJIOTMM UM OHOJIOTUH DPA3BUTHS, TEHETUKU MU
CEJIEKIIMH, OWOTEXHOJOTMM U CHHTETHYECKOM OHOJIOTHMH, NaJE€OHTOJIOIUH,
HKOJIOTHH);  METOJAaMHU  CaMOCTOSITEIbHOTO  NPOBEACHHUsSI  OHMOJIOTMUYECKUX
UCCIIEZIOBaHUNH B Jaboparopuu U B Ipuponae (HaOioleHue, H3MepeHue,
9KCIIEPUMEHT, MOJIETIUPOBAHMUE);

OBJIaZIcHHUE OOYyYaIOUIUMHCS  YMEHHSIMHU: CaMOCTOSITEJIbBHO  HaXOJUTh,
aHAJIM3UPOBATh U HCIIOJIB30BAaTh OMOJIOTMUYECKYI0 HMH(OpPMAIHIO; I0JIb30BAThCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHMBOJIMKOM, YCTAaHABJIMBAThH CBS3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAIbHO-)KOHOMUYECKUMU U  3KOJIOTMUECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLCHUBATh IOCIEJCTBHUS CBOEH MEATEIBHOCTH IIO
OTHOILIEHUIO K OKpY)Kalolled MNPUPOAHON cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBI0  OKpPYXKAIOIIMX JIOJeH; OOOCHOBBIBaTH U  COOJIOAATH  MeEphl
npodunakTukn MHGEKIIMOHHBIX 3a00JeBaHUMN, MpaBuia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUANHBIX
CUTyallUssX MPUPOJHOTO W TEXHONEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHBIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOIIMUXCS MHTEIUIEKTYaJbHbBIX U TBOPYECKHX CIOCOOHOCTEM
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMU U COBPEMEHHBIMH
UCCJIEIOBAaHUSAMH B OHMOJIOTMH, PEIIAEMBIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJOrNYECKOTO UCCJIEI0BAHMS, IPOBEJICHUS AKCIIEPUMEHTATbHBIX



WCCJICIOBAHNM, PEIICHUS OMOJIOTHYECKUX 3a/1a4, MOJICITUPOBAHUS OMOJIOTHICCKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHUE Y O0YJarONINXCs [IEHHOCTHOTO OTHOIICHUS K KHBOW MPHUPOJIC B
IIEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBICHUAM; (OPMUPOBAHUE IKOIOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl TIOBEJACHUS B IPHUPOJC;
WHTETPAIN €CTECTBECHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYyJYalOMUMHUCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
MIPUPOJIONIOIB30BaHNHU  (COOJIOICHUE TPAaBUI TOBEJCHUS B MPUPOJE, OXPaHbI
BUJIOB, PKOCHUCTEM, OHMOChephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBbSI M 3/I0POBBS
OKpyXXaromux Jrojeid  (coOmtogeHuss Mep npoduiakKTUKH — 3a00JIEBaHUM,
oOecrieueHue OE30MACHOCTH KU3HEIACATEILHOCTH B UYPE3BBIYAMHBIX CHUTYAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO XapakKTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYCCKUX 3HAHUW U YMCHHUH B TIOBCEIHCBHOM JKU3HH,

CO3/IaHMe  YCJIOBHWA  JJII  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIMMHUCS
VHIUBUIYaTbHOU oOpazoBaTeIbpHON TPACKTOpUH, CrocoOCTBYIOIIEH
nocieaymmeMy npodecCHOHAIBHOMY CaMOOMNpPENENEeHUI0, B COOTBETCTBUU C
WHIAVNBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO611ee yuCI0 YacoB, OTBEJIEHHBIX Ha M3y4YeHHE OUOJIOTHMHU Ha yriayOJeHHOM
YpOBHE cpeliHero obmiero oopaszoBanus, coctarisieT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 gaca B Hezelo).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYHIECTBIISIETCS ¢ YYETOM CHEIU(PUKH €ro COJEp)KaHHUS M HANpPaBICHHOCTHU HA
NPOJOJKEHUE OUOJIOTHYECKOTO O00pa3oBaHUs B  OpPraHU3alUSIX CpPEIHEro
podeCcCHOHATBLHOTO U BBICIIET0 00pa30BaHUA.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH HA YyriayOJEHHOM YPOBHE
ABIIAETCS TPOBEJCHUE JTaOOPaTOPHBIX M MpPaKTHUYECKUX paboT. Taxke yuactue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMNpEAeNAeTCS YYUTEeIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoiorus — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouoniornu.  buonmornueckue  Hayku M U3y4aeMble ~HUMH  TPOOJIEMBL.
dOyHAaMEHTalbHbIC, TPUKIAJHBIE M TOUCKOBBIE HAYYHBIE HCCIEIOBaHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kapTuHbl mupa. [lpodeccun, cBszaHHbie ¢ Ouosorueil. 3HaueHUe OHWOJOTUM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEAUIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

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

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

Tema 2. ’)KuBble cUCTEeMBbI U UX U3yUYeHHE

XKusble cuctembl Kak mnpeaMmeT wuzyudeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTb U LEJIOCTHOCTD,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOUYHBIM,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, AKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpuU3HAKU *XUBOTO. JKu3HBb Kak (opma CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue kuBbIX cucteM. Metoasl Ouonormueckor Hayku. HaOmromenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTH3anus, Mmeraananus. [lonstue o 3aBucumon u
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OlIEHKa JOCTOBEPHOCTH IMOJYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucTteMbl», «CBOWCTBAa JXUBOW MATEpUM», «YPOBHU OpPraHU3alUU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszma», «buoreouenos», «buochepa», «MeToasl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS TPOBEACHUS
HaOJIOICHUM, U3MEPEHUI, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHA e€AMHMIA >KUBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBans,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TMOJOXXEHHUS COBPEMEHHOM KIIETOUHOMN
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @urkcupo8arHHvlx
K1emok. DNEeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass padora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, amexrpodopes, muddepeHmanbHoe IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
pouib. POnp KATHOHOB M AaHHMOHOB B KJIETKE.

Opranuyeckue BewlecTBa KIETKU. buosormdueckue mnoauMepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuyanas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. [enarypauus. CpoiictBa OenkoB. Krnaccudukanuss OelkoB.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mwmii 1IaH CTpoeHus U (PU3MKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdOOHBIE cBOMcTBa. Kitaccudukanus Iunuaos.
Tpurmuuepunsl, (ochomunuasl, BOCKU, cTepouibl. buonormyeckue ¢GyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK n PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecrtoHaxoxaenue u ouonornyeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE TEPEHOCUYUKHU, UX (QYHKIIHH B
knetke. Jpyeue wykneosuompugpocpamer (HTD). Cexenupoanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoiiekyl. Mooeruposarue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tomunr, [xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. @paHkius,
®. Conrep, C. IIpy3unep.

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

Tabmuuer u cxembl: «llepuonnueckass TabIUIAa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MoOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyNl JUNuaoB», «HyKIEnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ IMMOMOIIBI0O KaUYeCTBEHHBIX
peaKum».

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

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: »JyKapuoTHueckass W mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHoT B OMOIIEHO3aX.

Crtpoenue u (G yHKIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmaruyeckas MemOpana (miasmanemma). CTpyKTypa IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOpT BEHIECTB yYepe3 MIa3MaTUYECKYI0 MEMOpaHy: MaCCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIM W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJMeBOT0 Hacoca. DHAOLMTO3: MUHOLUUTO3, (haronuto3. Dx3ouutos3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomma3zma. [uto3ome. [lutockenet. [IBuxeHnue nurormiazMbl. OpraHOUIbI
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHue U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OpraHouAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvdxcu. Tpancnopt
BEILECTB B KJIETKe. Bakyosn pactutenbHbIX KieToK. Kinetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre u (YyHKIIMM MUTOXOHIApUN u T1actui. llepBuunsle,
BTOPUYHBIE W  CJIOXHBIE  IJIACTUAB  (DOTOCHUHTE3UPYIOIHUX  IYKAPHOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CtpoeHne u QYHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmsol. MBbIIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleuHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nutoriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
muxpompybdouxamu. Momopmsie benxu.

Anpo. Obonouka sApa, XpOMaTUH, KapuoIuiazMa, SJIpbIIIKH, HX CTPOCHHUE U
bynakiuu. SAnepHbrii  O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpoMOCOM B HHTepha3HOM sijape. JIyxpomamun u 2emepoxpomamun. bemku
XpOMaTHHA — THUCTOHBI. Jlumamuxa s0epHoll 060a0uKu 6 Mmumose. Hoephviil
Mpaucnopm.

Kinerounsle BkntoueHusi. CpaBHHUTENbHAsA XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet u cxembl: «CTpoeHHE SYKApUOTHUYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KIeTKW», «CTpoeHHWEe  pacTUTeNbHOM  KIeTKm», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO06opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

Jlaboparopnass padora «/3yueHHe CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas paGora «VcciemoBaHue mazMoiu3a W JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IUTOIJIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpalleHUe JHEPIUH B KJIETKe

AcCUMUIATINS ¥ TUCCUMIJIAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPOMHBIM M TEeTepOTpOHBIH. YYacTHe KHUCIopoaa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpaiienue ATD B
oOMeHHBIX Tpoueccax. DepMEHTATHUBHBIA XapakTep pPEaKIuid KJIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otinuunst GepMEeHTOB OT HEOPraHWYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTUOUTOPHI. 3aBUCHMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PaKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nuUeMeHmbl U NUSMeHmMbvl peakyuoHHo2o yenmpa. Ponb XJopormiacToB B mpoliecce
doTocunTe3a. CBeToBas u TemMmHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pas3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTEepUH, >KeIe300aKTepuu, CepoOaKTepUu, BOJOPOJIHEIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opraHu3mbl. Bumbl OpoxeHus. IIpogykTel OpoXKeHUS W UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBI. Drarnbl HSHEPTeTUYECKOI0 oOMeHa.
[ToaroToBuTeNbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
mporieccax Ouonorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Inepeus membpanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

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

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

JlaboparopHass pabora «l3ydyeHuE  KaTAIUTUYECKONM  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydueHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuEe TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajM3alus e€é B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, ero cBoicTBa. TpaHckpunumss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancisiius u e€ atanel. Ydyactue TpancnoptHeix PHK B 6nocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KommpoBanue amuuokucnor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoeHuu 2erog. OpraHuzanusi reHoMa y
IPOKApUOT U AYKApHOT. Perynsuuss akTUBHOCTH T'€HOB y MpoKapuoT. ['mumoresa
onepoHa (®. XKako6, K. Mano). Monekynsapnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — HekileTouHble (POPMBI JKU3HU U 00IUraTHbIe apa3uThl. CTpoeHHe
MPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi dyenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananuz borvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ilpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanuun

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

Tabmuuel n cxembl: «buocunrtes Oenkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0eHHOCTH TpOLIecCOB, MpoTeKawmux B HHTep(dasze. [loaroTroBka KIeTKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApHOCTh,  NOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJUIEIbHOCTD.
Mexannsm perummkauuu JJTHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

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

lenenue knetkn — MuTO3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHUX

npouecchl. Tunsl MuTo3a. KapnoknHe3 m HUTOKMHE3. bronornueckoe 3HaY€HHE
MUTO3a.

Perynsuus muToTHMYECKOro IUKIa KiIeTKH. [Iporpammmupyemasi KieTodyHas
ru0eb — arorTos.

Knerounoe siapo, XpoMocombl, (yHKIIMOHAJIbHAsi Te€HOMHKA. Mexanusmol
nponugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «ljugposas
K1emKa» — ououHgopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM MUK KIEeTKW», «Murosy, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpPOTIpenapaThl: «MHUTO3 B KJIETKaX
KOpEUIKa JIyKay.

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIIETKaX KOHYMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKIIUM OPraHM3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TIpPHUOBI, OJHOKIECTOYHBIC
BOJIOPOCTH, APyrue NpoTUCThl. KonoHHAIbHBIE OPraHU3MBI.



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

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MOKPOBHAsI, TMPOBOASAIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOECHUS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX M 4YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

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

Omnopa Ttena oprann3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTEH.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOT'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlieuHas cucrema. Pediiekc. CkeneTHbIE MBIIIIBI U UX paboTa.

[Iutanue oprammsmoB. Ilornomenue BOABL,  YIVIEKUCIOTO rasa H
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEeBApUTEIbHOrO0 TpakTa. [IumeBapurensHbie xenessl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KJIETKU. KokHOe nbixaHue. JlpIxaTenpHasi IOBEPXHOCTb.
XKabepnoe u n€roynoe apixaHue. [[pixaHne MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOXXKHEHUE CTPOCHUSI JIETKMX TIMO3BOHOYHBIX KHWBOTHBIX.
JIpixaTenpHass cucTeMa 4YelaoBeKa. MexaHW3M BEHTWISALMM JIETKUX Y NTUL U
MJeKkonuTaonmx. Perymsmus aprxanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BEWIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewmecTB y XKUBOTHBIX. KpoBeHOCHas cucreMa W €€ Oprasbl.
KpoBeHocHast cucteMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyrum kpoBooOpaimieHus. IBOJIIOINHUOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
#KUBOTHBIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi 1 00paTHOE BCAaChIBAHME KaK MEXaHU3MbI pabOThl OPraHOB BbIJICICHUS.
CBs3b MOJIOCTH TEJIA ¢ KPOBEHOCHOW M BBIAEIUTEIBHON cUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [Touku. CtpoeHue n (HyHKIHMOHUpPOBaAHUE
He(pona. OOpa3oBaHHE MOYM Yy YEJIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTBa macCUBHON U XUMHUYECKOM 3a1IUThl. OUTOHITUBI.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opranu3Ma ot Oosie3Heil. MiMMyHHast cucrtema 4denoBeka. KieTouHbi u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIEHHBIH M TpUOOPETEHHBIA crenupuyecKuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOr0 ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxxumocts ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3gpakumMocTe W perymanus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/ENbl TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl JHAOKPMHHOM CUCTEMBl U HX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIAOKPUHHOW cuHcTeM. [ unoTtanamo-runodusapHas
cUcCTEMA.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBble cuctembl», «CTpoeHue ctelisy,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenurenbHas cucTeMay, «DHAOKPHUHHaAsA cuUcTeMay, «CTPOEHHE MBIIIIBD,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPBI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOoro uepBsa», «HepBHas
cuctema peib», «HepBHas cucrema sarymku», «HepBHas — cuctema
npecMmbIkatomuxcsi»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTIENIOB, BJIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
000opy1I0BaHUE JJIsI IEMOHCTPAIIMU TOYBEHHOT'O U BO3IYIITHOTO TUTAHUS PAaCTCHUH,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPALMH OIBITOB M0 U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHHS:  IOYKOBaHUE,  CIOPYJIALMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBeie kineTku, uid ramersl. Meio3. Craauu
Meno3za. [loBegenne xpomocom B menose. KpoccuHnrosep. bruosorndyeckuii CMbICIT
Melo3a M TO0JIOBOro mpouecca. Melo3 U ero MecTo B JKMU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y x«uBOTHBIX. [[070BBIE KEIE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJIOBHIX KIeTOK. CrepmaToreHes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbsl  npoOneHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3akiiajika OpraHOB U TKaHEU U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIErOCs 3apoisbiilia (dMOpUOHANbHAS WHIYKIHUSA).
3aknajka TIUJIaHAa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOPOB OKPYKAIOIICH CPEIIbI.

Poct u pazButue xuBoTHBIX. [locTamOpuoHanbublii mepuon. Ilpsmoe wu
HempsiMoe pas3Butue. Pa3zButue ¢ metamopdpo3oM y OECHNO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHolornueckoe 3HaYeHUE MPSIMOTO UM HENPSMOTO



pa3BUTHUA, UX PACHPOCTPAHEHUE B MpuUpoje. THUMbl pocTa >KUBOTHBIX. DaKTOpPHI
PErYJISILUU POCTA )KUBOTHBIX U YyenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHUSA
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYEeCKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B Tpoliecce Meio3sa.
I'amerorene3 y pacrenuil. OIUIONOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOoe pasmHoOkeHHe», «Tumbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE DSBIIICHBD,
«Pa3mHOxeHne ruapel», «Meio3», «Xpomocombl», «I['amerorenes», «CTpoeHHE
ANIEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJMM OHTOreHe3a», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOAOJBHBIX U JABYAOJIBHBIX PAaCTCHHI», « KM3HEHHBIN LUK
MOPCKOM  KanycTbl», «KuU3HEHHbIW LHUKI MXa», <OKHW3HEHHBIM  LIUKI
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnapaThl SHIEKIETOK WU
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGoparopHasi padora «l3yuyeHre CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BplsiBIeHHE NPU3HAKOB CXOJACTBA 3apoJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropust craHoOBIEHHUST W pa3BUTHUS TEHETHMKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATHS U CUMBOJIBL. | 'OMOJIOTrMYHbIE XPOMOCOMBI,
aJuieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbL, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbl ~ TE€HETUKHU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoncTpanuu

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

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

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT T'€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH
eAMHO00pa3usi rudpUI0B nepBoro nokosieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HAKOB. L[MTONOrmyeckue OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HAaCJIEI0BaHUE TI'€HOB, HAPYILICHHWE CUCIUIEHUS MEXAY IeHaMu. XPOMOCOMHAas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TEeTepOramMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnocTtHas cucrtema. [ienoTpornus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM aJuleIu3M. B3auMoIencTBHEe HeaJUIeJIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTHUBHBIX (YHKIIUM.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBwiii 1 BTOpOit 3akoHBI MeHnens», « TpeTuii 3akoH
Mengaens», «AHaIM3HpyrOLIEe CKpellnBaHuey», «HemomHoe aoOMUHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun apozoduns», «Kapuotunm nTUIBDY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
rUOPHUIOB TIEPBOTO TOKOJICHUSI M PACHICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACIJIENOBaHUS MPU3HAKOB, MOJENb JJIS
JEMOHCTpAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBAaHUS Y APO30(PUIBDY.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MoaudukanuonHass HW3MEHYMBOCTh. Ponb  cpeasl B (OpMUPOBAHUM
Moau(GUKAITMOHHON W3MEeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psan u BapuanuoHHas kpuBas (B. Moranncen). ColicTBa Moau(pHUKAIIMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckass U3MEeHUMBOCTh. CBOMCTBA M'eHOTUINYECKONM U3MEHYHUBOCTH.
Buipl reHOTUTTHYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAs.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIllECC — OCHOBA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETHYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanoHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTalMu. SaepHblEe U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O IMpoliecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HACJICACTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumelr w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MCHYHUBOCTHY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: *UBbIE U TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTuueckass padora «Myrtanmuu y Japo3oduiabl (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa. Meroapl  M3y4YeHHMs] TEHETMKH  4YEJIOBEKAa: T'€HEaIOrMYECKUu,
OJIN3HEIIOBBIN, [IUTOTCHETUYECKUH, MONYJISIIMOHHO-CTATUCTUUECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMenHoe OnpeeIeHNE TE€HOTHUIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[T11P-ananu3a. HacnenacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpPOMOCOMHBIE
0one3HH 4YenoBeKka. bolle3HM ¢ HAcHeICTBEHHOM MpepacioyioKEeHHOCTHIO.
3HaueHUE MEIUIIMHCKOW T'eHETHKU B MPEIOTBPAICHUU U JICUCHUU T€HETUYECKUX
3a00JeBaHUil yemoBeka. MeauKo-TeHeTUUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE ACIEKThl MCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIIETOK.

['enetnueckre (akTOpbl MOBBIMIIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl W3yUEHHs] TCHETUKH
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkaiusi W CeNeKus. 3apOoXIEHUE CEJIEKUUU U JOMECTUKAIUU.
VYyenne H. WM. BaBumoBa o IleHTpax TpOUCXOXIEHUS HW MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padOTHhl.

Metonpl ceneknuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarnbl KOMOMHAIIMOHHOM CCJICKIIUU. HUcnwiTanne
npousBoauTeNed 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJICKIMOHHOW  paOoThI.
PannanroHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuaAn3aIvs.
bnuzkopoacTBeHHOE — ckpelmuBaHue, WM UHOpuauHT.  HeponctBeHHOE
CKpellluBaHue, win ayropuauHr. ['erepo3uc m ero mpuuuHbl. lcmoib3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. IIpeogonenue Oecruonus
MEKBHIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIMKU PAaCTEHUN U )KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU Pecypcamu CenbCKOX03AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeJax YIyuuleHUus Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. /1. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNIOB B HACIEICTBEHHONM M3MEHUYUBOCTU,
«Metoppl cenexkuuny, «OtnanéHHas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue coOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHKEHUS CEJIEKIMHW pPACTEHUM U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKThI, HCHOJIB3YEeMble B OHOTEXHOJIOTHH, — KIETOYHbIE W TKAHEBBIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHMUECKUX
TexHosiorui. [Ipon3BoicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOIMil U MHCTPYMEHTOB LIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LEJIbIO MOJYYEHUS] OPraHU3MOB H MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxeHepus. MeTonbl KyJdbTypbl KIETOK M TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. ComaTuueckas rubOpuau3anuss M COMATHYECKHI
sMOpuorene3. lcnonb3oBaHue ramiougoB B CEIEKIUU pacTeHuu. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vlcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIus
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAHTAUWU P KIETOK.
Texnonocuu 0300po8eHUs, KYJIbMU8UpOBaHus U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocOMHasi M TEHHas WHXeHepus. VICKyCCTBEHHBII CHHTE3 T€Ha H
koHcTpyupoBanue pekomOouHantHoix JJHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTM>KEHUST W TEPCNEKTHBBI  XPOMOCOMHOM UM T€HHOM  HMHXEHEPHUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaununa. [1LP-
JIUarHoCcTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCHoiab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHM, CO3/IaHMUsI KOMILJIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl oT Bo3Oyauteneid OPBU, ycraHoBieHune MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynkmonupoBanust PHK-cogepskanux BUPYCOB, BBI3BIBAIOIIMX 0COOO OMAacHBIE
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «/Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MTPOMBITIINIEHHOM
IpOU3BOACTBEY, «KiieTouHas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIIas MPOU3BOAUTENbHAS CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIOIHMOHHBIX MpeICTABJIEHUN B
Oonosoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHUSI OpPraHM3MOB, HACIEJICTBEHHAsT HM3MEHUYMBOCTh, OoOpnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonaenn, /1. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna kuBbBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHu u kUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyta nmyrtemectsust U. Jlapsunay, «Haxonku Y. apBunay, «@opmbl 00pHOEI
3a cyuiectBoBaHue», «lloponbr romybeit», «MHorooOpasue KyJIbTypHBIX (HOpM
KarmycTb», «I1opoabl qOMaNTHUX KUBOTHBIX», «CXxeMa 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3aeMEHTapHas eauHuIa 3BOJOIKMUA. COBpEMEHHBIE METOBI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuidi. 3MeHnenwue
reHopoHJa TOMYJSIIUM KakK dJEMEHTapHOE OHBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHble (aKTOphl (ABUXKYIIKME CHUJIBI) JBOJIONUU. MyTalmoOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciyvyailiHbIe
HEHANPABJIICHHBIE WM3MEHEHUs YacTOT aulesnied B momyisusax.  Oddekr
ocHoBatens. JOgpgexm Oymuliounozo eopaviuka. CHUdCeHUEe 2eHemU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue sgppexma Opetigha eenos 6
bonvwux U manvlx  nonyuayusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIyKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBisomuil (Qakrtop dBomOruu. DoOpMEI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pPa3pbIBAIOIIHMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HUKHOBEHHE W HSBONIONUS COIUATBLHOTO
MOBEICHUS )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHME ~ TPUCTIOCOONECHWH y  opranm3mMoB.  Apomopdo3sl U
uauoananrtanuu. [Ipumepsl mpucnocoOaeHnui y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u crpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIIOIMU. M3omsanus — kiatoueBo Qaktop BugooOpaszoBanud. Ilytu u
CITIOCOOBI BH1I000pa30BaHUS aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIOuAU3AIIMS,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMUPOBaHUS OMOJIOTMYECKOr0 pa3HOOOpa3usl.

Ponp »BoMOnMOHHONW OHMONOrMM B  pa3pabOTKE Hay4dHbIX METOOB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIbl HBOJIIOLIUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA ceBaHCKOM (openny,
«l'eorpaduyeckass H30JALMSA  JHCTBEHHULBI CHOMPCKOM U JIMCTBEHHUIBI
naypckoi», «[lomynsiroHHbIe BOJIHBI YUCIEHHOCTH XHUIIHUKOB U KePTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpesxaaronias OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOwsl BUa00Opa3oBanus», «l'eorpaduueckoe BHmI00Opa3oBaHHe
TPEX BHUJAOB JIAHJBIIICH», «DKOJIOTMYECKOE BHA000pa30BaHUE BUIOB CHUHHUID,
«ITonurmonasl pactenuit», «KanmycTHO-penedHbIid THOPHIY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ TNpuUMepaMH pPa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHIl U 3Bepei
pa3HBIX BHJIOB, TepbapuM pacTeHUH ONM3KUX BHUAOB, OOpa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopnas paGora «CpaBHeHHE BHIOB 10 MOP(OIOTHUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBoiouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbI W (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpadguueckne Metonapl uzydeHus: 3Boonuu. CpaBHeHue (IOpHl U
dayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue odinactu 3emiin. Bujbi-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbl H3yUECHHUS
BOMIIOIMHU. ['eHeTHuecKkrue MeXaHU3Mbl 3BOJIOLMH OHTOTEHE3a M MOSBIEHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
Pynumentapubie  opraHbl M aTaBU3MbL.  MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mronnep, 3. I'ekkenb.

Tabnuuel u cxembl: «DunoreHeTHYECKU pAsl JOMWATNY, «APXECONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«Penmukth», «HavanpHbie cTaguu SMOPHUOHAIBLHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l 1aBHBIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKHW HMCKOTAeMbIX OCTaTKOB
OpPraHW3MOB, MYJISI’KU TOMOJIOTUYHBIX, AaHAJOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
naHcrepMmusi. JloHaydHble MPENCTABICHUS O 3apOKACHUU KU3HHU (KPEAlOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannanuanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTpOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHnas
(reosoruyeckasi) dBOJIONHUSA. XHMHYECKAas dBOJIONUSA. AOHWOTCHHBIH CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumorteza «vmmpa PHK» VY. T'mnbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3eminn u wmeroasl e€ wu3ydeHus. lckomaemble OpraHuyeckue
octaTku. ['eoxpoHosmoruss u e wmeroabl. OTHOCUTENbHAS U a0OCONIOTHAS
reoXpoHoJiorusi. ['eoxpoHosoruueckas mKana: 30Hbl, 3pPbl, IEPUOIbI, FTOXU.



Hauvanenbie stambl opraHudeckor 3BoJroLUU. [losBiieHWE U 3BOIOLUA
NEPBBIX KIETOK. DBotoUus MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHAJIOr MEpPBbIX HA 3eMJIe COOOIECTB.
Crpomaronutsl. [IpokaproTHl U SyKapuOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixon pacrenunn Ha cymy. l[losBieHue CHOpPOBBIX pacTEeHUU U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tambl 3BOJIOLUUA KUBOTHOrO Mupa. OCHOBHBIE apoMOp(o3bI
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KUBOTHBIC. JKU3Hb B BOJIE. DBOJIOLMS O3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX U
ntull. [lpuniun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre ku3HM Ha 3emie MO 3paM U IEpHOoJaM: apXel, MPOTEpo30il,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIOrM4eckux mpoieccoB. llosiBneHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPU3UCHI pouutoro. I[IpuyuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI 3KOJIOTMYECKHN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3mMoB. OCHOBHbIE CUCTEMATUUYECKHUE TPYIIIbI OPraHU3MOB.

JdeMoHCTpamuu

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

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Mumnepa, I'. Opuy»,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLMNY, «CxeMa o0pa30BaHUS HYKAPUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pactrenuit»y, «PuHHOPUTHY, «OIHOKIECTOYHBIE BOJOPOCIH,
«MHOroKneTouHble  BOJOpOCHNY», «Mxu», «llanopoTHukmn», «l 0JI0OCEMEHHBIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucrtoHorue, «PBIOBIY, «3€MHOBOHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou 3pe», «Pa3zBuTHe JXKU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue Xu3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIUU
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl WU 3BEpEN,
KOJUJICKIIUM OKAMEHEIIOCTEHM, MOJIE3HBIX HMCKOMAEMbIX, MYJISDKM OpPraHHMYEeCKHX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasa gaGopatopHasi  padora «MoaenupoBaHue  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaboparopHass paGora «/3yueHne MU ONMUCAHUE HMCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS pPaCTECHUIM
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTPONOIOrUU. METOIb aHTPOMOJIOTHH.

CraHOBIIEHHE TPEACTABIECHUA O MPOUCXOXKICHHHM YeNOBEKa. PenurmnosHbie
B033peHUsl. COBpEMEHHBIE HAYUYHbIE TEOPHUU.

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTENBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YEIOBEKA OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOIOTEHE3a: OMOJIOTHYECKUE, COIHAIIbHBIE.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IpOKOHCYJIIBI) U paHHUE MOHTUABI — OOIIME MPEIKHA YETOBEKOOOPa3HbIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — ABYHOTHE MPEIKH Jtofel. YenoBek yMmelnbli, nepBbie
W3TOTOBJIEHUA OPYIHU Tpyaa. UenoBeK MpSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a  mnpenensl  Adpuku. UYemoBexk redgensOeprckuii  — oOmuUNA  mpesox
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKa Pa3yMHOTro. UeloBEeK HEaHIEePTAIbCKUN
KaK BHJ JIIOJICH XOJIOMHOTO KiauMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esioBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTauuoHHBIM mnpouecc W noiaumopdusm. IlonynsnroOHHBIE BOJHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

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

MexaucuMIuinHapHbple  MeToJbl B (usuueckoil  (OMOIOTHYECKON)
AHTPOIIOJIOTHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALM. buoconumanbHble MCCIEN0BaHUS MPUPOIbI YETOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. S. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «JIBUXKYIIUE CHIIBI aHTPONIOT€HE3a», «BOJIOLHOHHOE
IpEBO  4YeloBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINIY, «JleHncoBckuii yenoBek» «Heanaepranbupl», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6GopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEeAMETOB MaTepuabHOM
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBeKa, MOJIEIb
yepera 4YejaoBeKa M Yepena I[IUMIAH3€, MOJEIb KHUCTH 4YeJIOBEKAa WU KHUCTH
LIMMITIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHue 0cCOOCHHOCTEH CTpOCHHS CKeJeTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jxonoruss — HayKka O B3aMMOOTHOUIIEHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue U pa3BuTHe sKojgoruu B Tpyaax A. ['ym6oneara, K. @. Pynse,
H. A. CeseprioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3kosorud. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M 4YeOBEYeCTBA C MpUpoAoil. PopMHupOBaHUE
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

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

Tabnuupl u cxembl: «Paznensl skonorum», «Metonbl s3xonoruny, «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH JAeNCTBUS dKojoruyeckux (axropos. Ilpasuino munumyma (K.
Mmnpenrens, 0. JIubux). TosnepaHTHOCTh. ODBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckune ¢akropsl. CBeT Kak skosoruueckuit dakrop. [elicTue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYIIIIbI
pacTeHHd M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHalbHasg poJib CBETA.
doTonepuoanu3M.

Temmepatypa Kak »dKoJioTHUecKHi ¢akTop. JlelcTBue Temmeparypsl Ha
opraHu3Mbl. [loMKUIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonormdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noj/iep ka0 BogHOTO Oanmanca. Kmaccudukamnus pacTeHHil MO OTHOIICHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, TOYBEHHAs,
ryOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DuU3uKo-XUMUYECKUe
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauyHbie puTMbl. [IpHcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

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



TpaBbl, OAHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJIeOHuuecTBO). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue,  (opuyeckue, Qadpudeckue).  3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuiel U cxembl: «Okojiorudeckue QaxkTopb», «CBETOBOM CIEKTP»,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (HOPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm», «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3IMYHBIX OKOJIOTHYECKUX (PaKTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJNIOOUBBIC, TEHEIIOOMBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapri U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pPAcTeHUH, uydena NTHUI] U 3Bepei, repoapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu ¥ KOJJICKIIMM pPACTeHUH M KUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBHM JKHU3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUU W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOJICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHast padora «BBIIBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISHUU. [Momynsimuss ~ Kak
Ouosiornueckas cucrema. Poib HEOTHOPOAHOCTH cpelibl, (PU3NYECKUuX 0apbepoB U
0COOCHHOCTEW OMOoJIOruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJALUU: YUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJOrH4ecKass CTpykKTypa nomyidanuu. OLeHKa YUCIECHHOCTH TMOMYJISIUU.
JluHamuKa momysisAuMu U €€ peryiauusa. bUOTHYECKUH IMOTEHUMANI IOIMYJIALUU.
MoaenupoBaHue TMHAMUKY NoNyJisiiuud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss 4uCICHHOCTH MOMYJALUN: PoJib (PaKTOpOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsitTue 06 »KojmorMueckoil Huie Bujpa. MectrooOutanue. MHoOromepHas
MoJzieNnb 3Kojornueckor Humm Jx.J. XarunmHcona. Pa3mepbl 3KOJIOrHMYeCKOU
Huid. [loreHunanbHas 1 peaaTu3oBaHHAS HUIIIU.

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

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

JdemoHcTpanumn

IToprper: Jx. Y. XaTunHCOH.

Tabmumbel W CXeMbl: «DKOJOTHUYECKHE XapaKTEPUCTHKU  TOMYJISAIIHI,
«IIpocTpancTBeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMu», «Mogenb s3kosorndeckort HumM k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJIJIEKIIUU YKUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss CceMsIH  pacTeHUH K
PAaCCETICHUION.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CoobOmiecTBa opranu3moB. buoreHos u ero crpykrypa. CBs3M MeEXny
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kKak oTkpbiTas cucteMa (A. [Ix. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLEHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCUCTEMBl.  buomacca W MOPOIYKIIHSL.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKneccuu. [lepBudHBIC U
BTOPUYHBIC CYKIIECCUM W WX MPUYUHBL. AHTPONOICHHBIE BO3JCUCTBUA Ha
cykueccun. KiimmakcHoe cooOiectBo. buopasHooOpasue u nmojaHoTa Kpyropopora
BEIIIECTB — OCHOBA YCTOWYMBOCTHU COOOIIIECTB.



[Ipuponubie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€co8, Cmenel, nyCmbvlitb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTBHI ypOoOsKocucTeM. [ opomckas
biaopa u ¢ayna. CunanTponuzauusi TOpOJCKoi ¢ayHbl. buonormyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
sKkocuctemax. Ponv kackadHoeo 3ghgexma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 pyuKyuoHuposanuu s3xocucmem. IIepeHOC JHEPTHH U BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUI.

Mexanusmuol go30elicmeusi  3Aa2pA3HEeHUll  PAa3HbIX Mmunos Ha
CyOOP2aHU3MEHHOM, OP2AHUBMEHHOM, NONVIIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

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

MIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHASA, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKoNoruyecKas nupaMmuyia OMOMacChl», «IKOJOTHUYECKAs] MUpaMuaa YHEPTUH,
«O06pa3oBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3e», «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUM HACEKOMBIX, Yydesa MTHIl U
3Bepeil, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenune paszHooOpasus MEJNKUX TTOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHsi «DKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCHUCTEMY (Ha TMOJe WIM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnnanerapnas o0Oojiouka 3eMIIH, TJ€ CYIIECTBYET WIIH
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ cocran. XKupoe
BELECTBO OHOC(hephl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl Onochepbl. OcoOeHHOCTH Guochepsl Kak
rJ100aJIbHOM 3KocHCcTeMBI. JInHaMHuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IUPOKOJIUCTBEHHBIE JI€ca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOITMYECKHUE Jieca, BHICOKOTOphs. Kiumar, pacTUTENbHBIA U )KUBOTHBIM
Mup OMOMOB CYIIIH.

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

JdemoHcTpanumn

[Toptpetsi: B. . Bepnanckuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kucimopoga B mpupoae»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumarnueckue
nosica 3emum», «Tynapay, «Taitra», «Cmemanasiil gec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KpU3UChI M HX TNpUYMHBL. Bo3jeicTBue dYeloBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPAHBI MPHUPOIBL.
Kpacubsie kHuru. Oco0o oxpansembie mnpupognsie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEJIOBEUYECTBA U MPUPOJBIL.
PanyionannbHOE ~ TPUPOJOMNOJIB30BAHME W COXpPaHEHUE  OHOJOTMYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaroweil u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no cocmoanulo OmMOenbHuIX U008 u sKkocucmem. (OcHoOBbI



IKopeabunumayuu dKocucmem U cnocob6os 060pvObLl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE — atMoc(epb»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAeNN yIpaBlIIeMOro MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTrPAMMBI 110 OHOJIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOUUMUCS POCCHUUCKOMN
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO  OHOJIOTHH,
yejieHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKHX TPAJUIMN Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, HaAluyue  NpPpaABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWJIaMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOI'O0 YBa)KCHHs, OCpPEKHOTO OTHONICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIMUXCS PYKOBOACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMNbITAa ACATEILHOCTU B MPOILIECCE peaM3allud OCHOBHBIX HANpaBIeHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHMSI:

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

OCO3HAHHUE CBOMX KOHCTUTYLHMOHHBIX MpaB MU OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA M TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UILUIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMU YOCKICHUSAMH, KyJbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIINOJIHEHHUS
y4eOHBIX, TI03HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKON UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IPUPOAHOMY HACIIECIUIO U ITAMATHUKAM IIPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHEe OWOJIOTMM, TOHMMAHUS 3HAY€HHA OWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIEeCTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHME JTYXOBHBIX IEHHOCTEN POCCHUMCKOIO HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJMTEINSIM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO WU
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e301acHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHHUE TOCIEJCTBUN M HEMPUATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSATEIIBHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO M CamMoOOpa30oBaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX MOCIEACTBUMA s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BaHMEM  (COOJNIOJIEHHE  MpaBHJI  TNOBEACHUS B IPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHOM cpejle, YMEHUE MPOTrHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEAOTBPAIIATH UX;



HaJMYHUE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIBITa TS TETHHOCTH HKOJIOTUIECKOM HAIPAaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpeJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe CcrenuuKu OWOJIOTMM KaKk HAayKH, OCO3HaHHS €€ poiu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIINUICHUS, CO3JaHUW IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B TO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTCH W pEIICHWH TMpoOJieM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU I COBPEMCHHOW IMBWIIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieyeHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOM IpaMOTHOCTH oOydarommuxcs, GpopMupyemMoi
IIPU U3YUCHUN OMOJIOTHUH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IMOJy4YaeMble 3HAHHWS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHMS HAa OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOW JESATEITHbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIue
LEIOCTHOCTh HAY4YHOW KapTUHBI MHpa W CHEeUU(PUKY METOJ0B IO3HAHUSA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCe/IOBaHNe,  HAOMIOJeHHe, HU3MEpPEHue, OIKCICPUMEHT ©  JIPyTHue);
yHUBEpCaJbHbIE YyueOHble JeUCTBUA (TI03HABATEJIbHBIE, KOMMYHHKAaTHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUS W  yHHBEpPCaJbHBIC ydeOHBIC JCHCTBHUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEJIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocs OynyT chOpMHpPOBaHbI —TMO3HABaTEIbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICUCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUCOHBIC
NEUCTBHS, PETYISTUBHBIC YyHUBEpCajdbHBIE Y4YeOHBIC JCHCTBUS, COBMECTHAsS
eI TEIIEHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBiaanenune YHHBepPCAJIbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe JeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITONIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh UX XapaKTepHBIC NMPU3HAKH, YCTaHABIWBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIPENIENIATh IENH JCATSIBHOCTH, 3ajaBas IapaMeTpbl M KPHTCPHH HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl OOBSICHEHUS (PAKTOB M SBJICHUM
YKWBOU IPUPOBI;

CTPOHUTH JIOTHUECKHE PpACCYXKJICHHS (MHIAYKTHBHBIC, JECIYKTHBHBIC, IIO
AQHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B PacCMaTPHUBACMBIX
SBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICIbHEIC cpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepualibHbIX U HEMaTepUaJIbHBIX PECYPCOB;

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

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE ITPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOMN JEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a7a4, TPUMEHECHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

(dbopMUpOBaTh HAYUHBIN TUN MBILIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

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

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3M U aKTyaJu3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAUTh apTyMEHTHI [JIs JI0Ka3aTesIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
MocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI TIPH MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS! Y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOT'O MCTIOJIB30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeIcTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEJICTBA TNpu pabore ¢
Ouonornyeckoil uMHpOpMAIMEl: TPUMEHATh XUMHYECKUE, (QU3NYECKUe U
MaTEMaTUYECKUE 3HAKU M CHMBOJIBI, (OpMYIbI, aOOpeBHATypy, HOMCHKJIATYpY,
UCIIOJIb30BaTh W NpeoOpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISATHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIBHO BBIMOTHEHUS TpeiaraeMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSITYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOYKY 3pPEHHUS C HUCIHOJBb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUH YIeOHOHN 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

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

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOieM M UX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYILECTBIISITh ITO3HABATEIBHYIO JESITEIBHOCTD, BBISBIIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUTEHU];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/ICTh  HABBIKAMU  TO3HABAaTEIBHOM  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHMBATh PHUCKH W CBOECBPEMEHHO MPHUHUMATh PEIICHHUS M0 X
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX Ha OIMIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAHBI Ha OOECIeUeHUE
npodunbHOro  oOyueHus  oOydawommxcs  Ouonmorud. OHHM  BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JACATEIBHOCTU 10
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

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

c(OpMHPOBAHHOCTh 3HAHUW O MeECT€ W pOJH OHOJIIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KApTUHBI MUpA, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYyOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHOJIOTMYECKMX 3HAHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAraronue OHOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
opraHusM, MeTabolu3M, TOMEOCTa3, CaMOPETYIAIMSI, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emnHOOOpA3Msi MMOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Bagsunoga), MIPUHLIHATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUS OPraHOB U CUCTEM
OpPraHOB pAacTEHUH, >XUBOTHBIX, YEJIOBEKa, IPOIECCOB >KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOr0 TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, raMeToreHesa, "MOpUOreHe3a, MoCTIMOPHUOHATIBLHOTO Pa3BUTHSI,
pa3sMHOKEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBS3H MEXKIy OpPraHOWJIAMHU KIETKH H HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXIYy CHCTEMaMH OpPraHOB W WX (QYHKIHSIMH, MEXKIy JTalaMu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IIUKJIA M )KU3HECHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeqpl OOUTaAHUS;

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

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUYMHHO-CIICICTBEHHBIC
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKHue pabdoThl, COONIOAATH
paBuia Ipu pabore ¢ yueOHBIM H J1a00OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh MX IKCICPUMEHTAIHHBIMU
cpeacTBamMu, (GOpMYyIUpPYs LEdb HUCCIEIOBaHMS, AHAJIU3UPOBATH IOJYUYECHHBIC
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHE y4yacTBOBaThb B y4eOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOILIECTB, U
nyOMMYHO  TPEACTABIATH  IMOJYYEHHBIE  pEe3ydbTaThl HAa  YUYEHHYECKHX

KOH(DEpeHITHsX;
YMEHHE OIIEHWBATh ATUYECKHUE AaCTIEKThl COBPEMEHHBIX HCCIICIOBAaHUA B
obmacti  OWONOTMM W MEIUIMUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAMpPaBICHHOE W3MEHEHHE T'€HOMAa M CO3/JaHUE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymiell mpodeccruoHasbHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHHE OMOJOrMYecKoro oOpa3oBaHHMS B  OpraHU3ALMSIX CPEIHEro
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

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

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
PUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
00I1IeCTBY, YEJIIOBEKY, O BKJIAJ€ POCCUMCKUX M 3apYOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
OTpeNeNIeHns] M TOHMUMaHUE CYITHOCTH OCHOBOTIOJIATAIOIINX OHOJOTUYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KocHcTeMma, Ouocdepa), OMOIOTHUYECKUE TEOPUU
(aBomrounonHas teopust Y. JlapBruHa, CHHTETHYECKasi TEOPUS DBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boitoniuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apojsimeBoro cxoactsa K. M. boapa), mpaBuna (munumyma 1O. JluOuxa,
9KOJIOTHYECKON TMHUpaMUJbl SHEpPruu), rumore3bl (runoreza «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIECOBAHUSIX JKUBBIX 00BEKTOB U 9KOCUCTEM
(omucanue, U3MepeHue, HaONIOJICHHE, SKCIEPUMEHT), CIOCOO0aMH BBISBICHHUS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJIONaTPUYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JBIDKYIIUX CHJI OBOJIFOIMU HA TEHO(DOH MOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBSI3M MEXJIYy MPOLECCaMH HBOJIIOLNH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUZIOB K Cpele OOMTaHHs, aOMOTHYECKMX U OMOTHUYECKHX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTENIbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3M OPTaHU3MOB M CPEIbl OOUTAHUS, SIUHCTBA
YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1a4H, BBISBIISATH IPUIMHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJIHWIIMHE, NMPOBOJMMON Ha 0a3e MIKOJIbHBIX HAaYYHBIX OOIIECTB, H
nyOJIMYHO  MPENACTaBIATh  MOJYyYEHHbIE  pe3yibTaThl Ha  YYCHHYECKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBUSIX U CIMOCO0AX MPETOTBPAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIIEHHOCTH, YIAyONsTh TMO3HABaTEIbHbI WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MNPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM ungposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
MPOrpamMmmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmauoreka LIOK
! brosorus kax Hayka ! https://m.edsoo.ru/7f41c292
bubauoreka LIOK
2 JKHBBIC CHCTEMBI 1 HX H3y4CHHE 2 https://m.edsoo.ru/7f41c292
bub6mmoreka IJOK
3 buoorus kierkn 2 05 https://m.edsoo.ru/7f41c292
bu6mmoreka IJOK
4 XuUMHUYecKasi OpraHu3aIys KIeTKA 10 1 https://m.edso0.ru/7f41c292
bu6mmoreka IJOK
> Crpoenne u dymicm kIeTkH 8 2 https://m.edsoo.ru/7f41c292
5 OOMeH BelecTB U MpeBpaIeHNe YHEPTUH B 9 1 bubmmnorexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 HacnencrBennas nadopmanus u 9 05 bubmmnorexa [JOK
peaynzanus €€ B KJICTKE ' https://m.edsoo.ru/7f41c292
. Bbubnuoreka IJOK
8 I 3HEHHBIH KT KISTKH 6 1 https://m.edsoo.ru/7f41c292
Bbubnuoreka IJOK
d CTpoenue u dyHiii Opranusmos 17 15 https://m.edsoo0.ru/7f41c292
10 P 8 15 bubmmoreka LIOK
A3MHOYKEHHE U Pa3BUTHE OPraHU3MOB . https://m.edso0.ru/7f41c292
11 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 2 05 bubnuorexa [JOK

HU3MCHYUBOCTH OPraHN3MOB

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bubmuoreka LIOK

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41¢c292

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 Eggg;ﬁé;iiﬁljﬂfﬂczgz

14 I'eneTuka yemoBeka 3 0.5 Egg:jﬁé;iic.)rﬁﬂfﬂﬂ%

15 CeeKisl OpraHH3MOB 4 1 ﬁﬁfﬁ?&iﬁﬁnmngz

16 buorexHonorust u cHHTETHYECKAsE OUOJIOTHS 4 Egg;;ﬁ?dzgﬁﬁnfﬂcggg

17| Peacpunoe mpens 1 g o0 1416252
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 13



https://m.edsoo.ru/7f41c292
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11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
1 3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4 Bubmorexa LJOK
MpeACTaBICHUN B OMOJIOTHH https://m.edso0.ru/7f41c292
.. bubmuoreka ITOK
2 MukposBontonus U €€ pe3yabTaThbl 14 2 https://m.edsoo.ru/7f41c292
3 M .. 6 bubmoreka [IOK
AKPOIBOJIOTHA 1 €€ PESYIbTaTE! https://m.edsoo.ru/7f41c292
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 bubmuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41¢c292
bu6mmoreka IJOK
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHE3 10 1 https://m.eds00.ru/7f41c292
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CHUCTEM 3 0.5 bubamorexa LIOK
p . HoP . ' https://m.edsoo.ru/7f41c292
C OKpYXarolen cpenon
bu6mmoreka IJOK
! OpranusMet u cpeaa oouTanus d 15 https://m.edsoo.ru/7f41c292
. Bbubnuoreka IJOK
8 IKOJIOrHs BUJIOB H NOMYJLIMI ? - https://m.edsoo.ru/7f41c292
9 DKO0JIOTHS COOOIIECTB. IKOIOTHUCCKUE 12 05 bubmmoreka LIOK
CHCTEMBI ' https://m.edsoo.ru/7f41c292
bubmmoreka LIOK
10 buocdepa — rnobanbHas skocucTemMa 6 https://m.eds00.ru/7f41c292
bub K
11 UYenoBek n OKpyKarolas cpena 6 Hommorexa LIO

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

12

PesepBHOE Bpems

bubmuoreka LIOK
https://m.edsoo.ru/7f41¢c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
No KosmnyecTBo yacos
Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bcero
padoTsbI padoThbI
1 buonorus kak KoMIUIEKCHas! HayKa U Kak 4acThb COBPEMEHHOTO 00I11ecTBa 1
2 JKuBbI€ cUCTEMBI U NX CBOMCTBA 1
3 YpoBHEBast OpraHu3aLusl KUBBIX CUCTEM 1
4 WcTopust OTKpHITHS U M3ydeHUsI KieTKu. Kirerounast Teopust 1
MeTo1p1 MOEKYIISIpHOM M KiIeTouHO# Onosioruu. [Ipaktuyeckas pabora
5 «M3ydeHne MeToI0B KJIIETOYHON Onosiorun (Xpomarorpadus, s7aeKTpodopes, 1 0.5
muddepennnansaoe nentpudyruposanue, [11[P)»
XHUMHUYECKUH COCTAB KIETKH
MunepasnbHbie BellecTBa KIETKH, UX OHoJiorndeckas poJib
3 Opraandeckue BenecTna KiIeTku — Oenku. JlaboparopHas padoTa 1 05
«OO0HapyxeHHe OEJIKOB C MOMOIIBI0 KAYECTBEHHBIX PEaKIUil» '
9 CaoiicTBa, knaccuukaius U GyHKIIUN OCIKOB
10 Opranuyeckue BelecTBa KJIeTKH — YIIIeBOIbI
11 Opranuyeckuie BelecTBa KISTKH — JIMMUIbI
12 Hyxneunossie kucnotsl. IHK u PHK. JIabopatopnas pabota «VccnenoBanue 1 0.5
HYKJICMHOBBIX KHCJIOT, BBIICJICHHBIX U3 KJIIETOK PAa3IMYHBIX OPTaHU3MOBY»
13 Crpoenue u ¢pynkuuu ATD. [pyrue nykineozuarpudocdarsr (HTD) 1
14 CexenupoBanue JIHK. MeToapl reHOMUKH, TPAHCKPUIITOMHUKH, TPOTEOMHUKH 1
15 Mertozpl CTPYKTYpHOU OHOJIOTHH 1
16 Tuns! knetok. [IpokaproTryeckas KieTka 1
17 Crpoenue sykapuoTHueckoi kietku. Ilpaktudeckas padora «3yuenue 1 0.5




CBOMCTB KJIETOUYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KIE€TKH

19 OnnomeMmOpaHHBIE OpraHouIb! KieTku. [IpakTiueckas padota «M3ydenne 05
JIBYKEHUS [IUTOTIIA3MBI B PACTHTEIBHBIX KIETKAX)
[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPUH, TJIACTUIBI.

20 JlaboparopHas padota «lccrnenoBanue mia3mMoiin3a 1 JAeria3MoJIn3a B 0.5
PaCTUTENEHBIX KIIETKAX)

21 HemeMmOpaHHble OpraHou/ bl KJIETKU

22 Crpoenue u pyHKUIUU sApa

93 CpaBHHTENIbHAS XapaKTEPUCTUKA KJIETOK 2ykapuoT. JlaboparopHas paboTa 05
«M3ydenune cTpoeHus KIETOK Pa3InIHBIX OPTaHU3MOBY '
ACCUMWIISIIAS U TUCCUMIISIIHSI — J[BE CTOPOHBI MeTabomm3Ma. Tunsl oOMeHa

24 BemecTB. JJabopaTtopHas pabota «3ydyeHne kaTalTuTHUYeCKONH aKTUBHOCTH
(hepMeHTOB (Ha IpUMEpPEe aMHJIa3bl WM KaTajaasbl)»
depMeHTATUBHBIN XapaKTep peaKkIuil KIETOYHOTO MeTa0oIM3Ma.

25 JlabopaTtopHnas pabora «3ydyeHue hepMeHTATUBHOTO PACIICIUICHUS TTEPOKCUIA 0.5
BOJIOPO/ia B PACTHTEIBHBIX M KHBOTHBIX KIIETKAaX»

26 benku-akTuBaTOphl M OCITKU-UHTHOUTOPHI

27 ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

28 doTtocuHTE3

29 Xemocuntes. JlaboparopHas pabota «CpaBHEHHUE MTPOIECCOB (POTOCUHTE3A U 0.5
XEMOCHHTE3a

30 AnHa3poOHbIe opranu3mbl. Buibl Oposkenus. JlaboparopHas paboTa
«CpaBHEHHE TTPOIIECCOB OPOXKECHUS U TBIXAHUSD)

31 AspoOHBIE OpraHU3MBbl. DTalbl SHEPreTUYECKOro OOMEHa

39 DHeprust MeMOpaHHOTO rpajaueHTa npotoHoB. Cunre3 AT®: paboTa NpOTOHHOM

AT®-cuaTa3bI




33 Peakiun MaTpuyHOTO CHHTE3a 1

34 Tpanckpunuus — marpuynslil cuate3 PHK 1

35 Tpaucnsus u e€ dTarbl 1

36 Komuposanue amuHOKHCTIOT. Posth prbocoM B OnocHHTE3e Oenka 1

37 Opranu3zaiys reHoMa y IpoKapuoT U 3yKapHoT 1

38 MonexymsipHbIe MEXaHU3MBI SKCTIPECCHU TEHOB Y 9yKapHOT 1

39 Bupycsl — BHeKIIeTOUHBIE (POPMBI JKUZHU M OOIUTaTHBIEC TTAPA3HUTHI. 1 05
[Tpaktuueckas padota «Co3gaHue MOJIETH BUPYCa» '

40 BupycHble 3a0051eBaHus YeTI0BEKa, )KUBOTHBIX, PACTEHUI 1

41 HanorexHosornu B OMOJIOTUH U MEIUITNHE 1

42 JKU3HEeHHBIN IUKIT KJIETKA 1

43 Matpuunsiii cunte3 JTHK 1

m Xpomocomsl. JTabopatopHas padora «M3ydueHrne XpoMocoM Ha TOTOBBIX 1 05
MUKpOTpernaparax»

45 JleneHre KICTKH — MHTO3 1

46 Tuner knetok. Kapunokunes u nutokunes. JlaboparopHas padora «HabmroneHue 1 05
MHUTO3a B KJIE€TKaX KOHYMKA KOPEIIKa Jiyka (Ha TOTOBBIX MUKpPOIIpernapaTax)» '

47 Perynsmus ;kM3HEHHOTO UKJIA KIETOK

48 Opranu3Mm Kak eMHOE 11eJI0¢

49 Txanu pacrenuii. JJaboparopnas padota «/3ydyeHue TkaHel pacTeHU» 0.5

50 Tkanu )XMBOTHBIX U uenoBeka. JlaboparopHas padota «/3yueHue TkaHe 1 05
KUBOTHBIX)»

51 Opransl. Cucremsl opranos. Jlaboparopnas padoTa «/3yuenue opranoB 1 05
LIBETKOBOT'O PAaCTEHUS»

52 Omnopa Tena opraHu3mMoB

53 JIBuKEeHNE OpraHu3MOB




o4 IIutanue opranu3MoB 1

55 [Intanue nO3BOHOYHBIX KUBOTHBIX. [InieBapuTenbHas cucTeMa 4eJloBeKa 1

56 JlpIxaHue opraHu3MoB 1

o7 JIpIxaHue Mo3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA 1

58 TpaHcmopT BemecTB y OpraHu3MoB 1

59 KpoBeHocHas cucteMa N03BOHOYHBIX JKMBOTHBIX U YEJIOBEKA 1

60 Brigenenue y opraHusmMoB 1

61 3amura y opraHu3MOB 1

62 NMMyHHas cuctema yenoBeka 1

63 PaznpaxiuMocCTh U peryisnus y OpraHu3MoOB 1

64 I'ymoparnpHast perynsius 1 SHIOKPUHHAS CHCTEMa XKUBOTHBIX M YeJIOBEKa 1

65 ®opMBbI pa3MHOKEHUSI OPTaHU3MOB 1

66 [TonoBoe pa3MHOKEHUE 1

67 Meiios 1

68 I"ameTtorenes. O6pazoBaHue U pa3BUTHE TIOJOBBIX KIIEeTOK. JlabopaTopHas 1 05
paboTa «/3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax» '

69 WuauBuyanbHOE pa3BUTHE OPIraHU3MOB — OHTOI€HE3

70 3akya/ika OpraHoB M TKaHEeH U3 3apO/IbILIEBbIX JIUCTKOB

71 Poct u pazButue xxuBoTHbIX. JIaGopaTopHas paboTa «BblsBIeHHE IPU3HAKOB 1 05
CXOJICTBA 3apO/IbIIIEH T03BOHOYHBIX KUBOTHBIX)

7 PazmHoxenue u pazpurue pacrenuil. JJaboparopuas padora «CtpoeHue 1 05
OpPraHoOB Pa3MHOXKEHHUS BBICIIMX pAaCTEHUII»

73 HcTopust cTaHOBJICHUS M pa3BUTHSI TEHETUKU KaK HAYKH 1

74 OcHOBHBIE IOHATHS U CUMBOJIbI reHeTUKU. JIabopaTopHas padota «/po3oduna 1 0.5
KaK 0OBEKT T€HEeTHUECKUX HCCIIeI0BaHUI '

75 3aKOHOMEPHOCTH HaclieI0BaHHsI TPU3HAKOB. MOHOTHOPUIHOE CKpEIIUBaHUE. 1 0.5




[Ipaktudeckas pabdora "V3yueHue pe3yinbTaToB MOHOTHOPHTHOTO
CKpeUIMBaHus y Apo30Quist"

76 [{uTolornueckrue 0OCHOBBI MOHOTHOPUIHOTO CKPEIINBAHUS

7 AHanusupyroliee ckpenupanve. Henonnoe tomuHupoBanue

78 JurubpumHoe ckpemmBanue. [Ipaktudeckas padbora «3ydeHne pe3yabTaToB 1 05
JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30PHITBI» '

79 [uTonornyeckue OCHOBBI JUTHOPUTHOTO CKPEIIUBAHUS 1

80 CueryieHHOE HacJIeJJOBaHHE MTPU3HAKOB 1

81 XpOMOCOMHAasi TEOPHSI HACTIEICTBEHHOCTH 1

82 I'eneTtuka mosa 1

83 I'eHOTHT KaK [EJIOCTHAS CHCTEMa 1

84 ['eHeTMUECKMIT KOHTPOJIb PA3BUTHS PACTEHHI, ’KUBOTHBIX U YEJIOBEKA 1

85 N3meHnunBoCTh TpU3HAKOB. BUABI NI3MEHYMBOCTH 1

86 MoaundukanroHHass K3MEHUYNBOCTh 1
Bapuannonnsiii psia u BapuanronHas kpuBasi. JlaboparopHas padota

87 «MccnenoBanne 3akOHOMEPHOCTEH MOAM(PUKAITMOHHON W3MEHYMBOCTH. 1 0.5
[TocTpoeHnne BapuaMoHHOTO psijia U BAPUALIMOHHOM KPUBO»

88 I'enotunuueckast u3MeHUMBOCTh. KoMOMHATHBHAS M3MEHUYHUBOCTh 1

89 MyranuonHas u3MeHYUBOCTh. [IpakTuueckas pabora «Myrauuu y 1po30Quisl 1 05
(Ha rOTOBBIX MUKpOIIpenapaTax)» '

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. JMUTeHEeTUKA U AITUTeHOMHUKA 1

o1 I'enetuka yenoBeka. [IpakTuueckas padota «CocTaBieHre U aHAU3 1 05
POIOCIIOBHOI»

92 MeTtoapl MEIUIITMHCKON T'€HETUKHU 1

93 3HaueHNe MEeIUIIMHCKOM T'eHEeTUKHU B TPEJOTBPAIICHUHN U JICUCHUH 1
TeHeTUUYECKUX 3a00JIeBaHMI YeTOBeKa

94 OcHoBHBIE IOHATHS cenekuuu. JlabopatopHas pabota «M3yueHue copToB 1 0.5




KYJbTYPHBIX PACTEHUHM U MOPOJ JOMAIIIHUX KHUBOTHBIX)»

Mertoap! cenekMoHHOK paboThl. JlJabopaTopHas padota «3yuenne MeTo0B

95 . 1 0.5
CEJNIEKIIUH PAaCTCHUI»

96 JlocTrkeHus ceNeKny pacTeHul 1 KUBOTHBIX. [IpakTuueckas padbora 1
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHE U UCII0JIb30BaHUE T'€HETUUYECKUX PECYPCOB 1

08 BruoTexHonornsa Kak Hayka U OTpacib Mpou3BoacTBa. [IpakTnyeckas pabora 1 05
«3yueHne 00bEKTOB OMOTEXHOJIOTUI

99 OCHOBHBIE HANpPaBJICHUS! CHHTETHYECKON OMOJIOTHH 1

100 XpoMOCOMHasI U TeHHAsI MH)KEHEPHST 1

101 MeauinuHcKkre OMOTEXHOJIOT I 1

102 Pesepusriit ypok. [loBTopenue, 06001enne, cucreMaTru3aus 3HaHHH 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13.5




11 KVIACC

Ne
n/n

Tema ypoka

KoaundecTBO 9acoB

Bcero

KoHnTpoJubHbIe
padoThbI

IIpakTHYeckue
padoTbI

OposouuonHas Teopus Y. Jlapsuna

JIBrKyIye CHIIbl 3BOJIIONMH BUAOB 110 Y. /lapBuHy

Bopnr0a 3a cyiecTBOBaHUE, €CTECTBEHHBIM U MICKYCCTBEHHBIN 0TOOD

DopMUPOBAHNE CUHTETUYECKON TEOPUU IBOIIOLINHI

OTankl BOIIOIHOHHOTO mnmponecca: MUKpOIBOJOIUA U MAaKpPO3BOJIIOUA

OO~ W[|IN|F

[Tonynsiuust — sneMeHTapHast €IMHUIA YBOTIOLINT

L R

3akoH reHetuueckoro pasHoBecus k. Xapau, B. BaiinGepra. JlabopatopHas
paboTta «BpIsiBIIeHHE H3MEHYHUBOCTH Y 0COO€H OJTHOTO BHIa»

|

0.5

DnemeHTapHbIe (PAKTOPHI IBOJIIOLUN

Dddext ocHoBarenss. IPPexT OyTHUIOYHOTO TOPIIBITITKA

10

Murpanuu. M3omsmuu nomyssiiuii: reorpaduyeckas, OHoIorudeckas

11

EcrecTBenHBIN 0TOOP — HampapJstonuid (hakTop IBOFOIUN

12

[TonoBoii oTOOP

S

13

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3ysIbTaT MUKPOIBOJIOLUH.
JlaboparopHas padota «/3yuenue apomopho30B 1 uaMOaAANITAINHN Y
pPacTeHHI U KUBOTHBIX)

0.5

14

[Ipumeps! npucnocobaeHnil y Oprann3mMoB: MOp(OIOrHIecKue,
¢buznonoruueckue, OMOXUMHUYECKUE, ToBeneHUeckue. Jlaboparopuas paboTa
«[Ipucnocobnenus OpraHu3MOB U UX OTHOCUTENbHAS 11€71€CO000pPa3HOCTh)»

0.5

15

Bun, ero kpurepuu u crpykrypa. Jlaboparopnas pabota «CpaBHeHHE BHJIOB 10
MOP(}OJIOTHIECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buzia




17 BunooOpa3oBanne Kak pe3ysbTaT MUKPOIBOIIOIUN 1

18 CBs13b MUKPO3BOJIIOIIUH U HIEMUOJIOTUU 1

19 Makpossomtonus. [IaneoHTOI0rnuecKre METO bl U3y4EHHUs SBOJIIOLUH 1

20 Buoreorpaduueckre METO bl H3y4EeHUS IBOJIOIIH 1

21 DOMOPHOJIOTHYECKUE U CPABHUTEIEHO-MOP(POIOTHYECKIE METO b M3yICHUS 1
HBOJTIOIIUHT

27 MonexynsipHO-TeHeTHIeCKHe, ONOXMMHYECKHE U MAaTEMaTHYECKIE METOIbI 1
W3YUYEHHUSI SBOJTFOIINN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIHH 1

24 AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB SBOJTFOIIHH 1

25 Hay4uHble runoTe3pl NpouCX0KACHUS KU3HHA Ha 3emiie 1

26 JloHaydHBIC MPEICTABICHUS O 3aPOKICHUH KU3HU 1

27 OcHOBHBIE ATarbl HEOPraHUYECKOU IBOJTIOIUN 1

28 ['unoTessl 3apoKaeHUS KUZHHA 1

29 Hcropus 3emun 1 metoapl €€ nzydenus. JlaboparopHas padota «M3yuenue u 1 05
OTHMCAaHNE UCKOTIAeMbIX OCTATKOB JIPEBHUX OPraHU3MOBY

30 HavanpHble sTanbl opraHu4ecKoi 3BOTIOLNN

31 DBOJIIOIHS DYKApUOT

39 OcHOBHBI€ ATaIbI 3BOJIOIUYU pacTUTENbHOr0 Mupa. [IpakTuyeckas pabora 1 05
«3yueHne 0coOOEHHOCTEH CTPOEHUS pacTEHUI pa3HbIX OTIEIOB)» '

33 OCHOBHBIE ATarbl 3BOIIOLUN KUBOTHOTO MUPA 1

34 DBodrolus )KUBOTHBIX. [IpakTuyeckas pabora «3yueHre ocobeHHOCTEH 1 05
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMJie 10 3paM | MeproIam

36 MaccoBble BEIMHPAHUSI — IKOJIOTUYECKUE KPU3UCHI TIPOIILIIOTO

37 CoBpeMeHHBIHN 9KOJIOTHYECKUN KPU3HUC, €ro 0COOEHHOCTH




38 CoBpeMeHHast cucTeMa OPraHUuYeCKOro MPOIIIIOro 1

39 OCHOBHBIE CUCTEMaTHYECKHE TPYIIBI OPraHU3MOB 1

40 AHTPOIIOJIOTHSI — HayKa O YEIIOBEKE 1

41 PasButHe npeacraBieHui O MPOUCXOKACHUM YEII0BEKA 1
MecTo uenoBeKka B CHCTEME OpraHn4eckoro Mupa. JlaboparopHas padora

42 «M3ydeHne 0cOOEHHOCTEM CTPOCHUS CKEJIETa YeJIOBEKa, CBA3AHHBIX C 1 0.5
MPSIMOXO K ICHHEM)

43 JIBMOKyle CHIIbI aHTPOIIOTEHE3a 1

44 CooTHolIeHre OMOJIOrMYECKUX U COLUAIbHBIX ()aKTOPOB B AaHTPOTIOT€HE3E 1

45 OcHOBHBIE CTaJMH AaHTPOTIOTEHE3a 1

46 [TameoreneTnKa 1 MajJIeOreHOMHUKA 1

47 DBOJTIOIHST COBPEMEHHOTO YeJIOBEKa 1

48 Uenoeueckue packl. [Ipaktuyeckas padora «M3ydeHne 3K0JIOTHIeCKIX 1 05
aJlanTanui 4eJoBeKay

49 MexaucIuIInHAPHBIE METOAbl AaHTPOTIOJIOTHHI

50 3apoxICHUE U Pa3BUTHE IKOJOTHH

51 Merto sl skosorun. Jlaboparopuas padora «/3yueHue MeTo10B 1 05
9KOJIOTMYECKUX HCCIIEI0BAHUI»

52 3HaueHe SKOJOTHUYECKUX 3HAHUH JJIsl YeJOBeKa

53 DKoJsiorudeckue hakTopbl

54 Abuotuueckue daktopsl. CBET Kak 3Kkosiorndeckuii ¢pakrop. JlabopatopHas 1 05
paboTa «BpIsiBIeHHE MPUCTOCOOIEHUI OPraHu3MOB K BIUSHUIO CBETa» '
Abunotuueckue dakTopsl. Temneparypa Kak SKOJIOrudeckuii pakrop.

55 JIaGopatopHas paboTa «BpIsgBlIeHHE TPUCIIOCOOIEHUI OPraHU3MOB K BIUSHHIO 1 0.5
TEMIEPATypb»

56 Abunotnueckue dakTopsl. BiaxkHOCTh Kak 9KOIOTHUECKUN (HaKTop. 1 05

JlaboparopHas paboTa « AHATOMUYECKHUE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX




MECT OOUTAHUI

S7 Cpenpl 0OuTaHUS OPTaHU3MOB 1

58 Buonornyeckne putmMsl 1

59 XKuznennsie GopMbI OpraHU3MOB 1

60 buoTtnueckue akropsr 1

61 3HaueHne OMOTHYECKUX B3aWMOICUCTBHM TS CYIIIECTBOBAHUS OPraHU3MOB B 1
cpene oouTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU TOTYIISIIHH 1

63 OcHOBHBIE TIOKa3aTeNIN MOMYJISIHA: YUCICHHOCTb, TUIOTHOCTh, BO3PACTHAS U 1
MOJIOBasi CTPYKTYpa

64 OcHOBHBIE TIOKa3aTeNIN TOMYJISAIHA: POXKIAEMOCTD, IIPUPOCT, TEMIT POCTAa, 1
CMEPTHOCTh, MHTPAITAN

65 DKoJIoTHYecKast CTPYKTYpa MOIYIISIHH

66 JlnHaMuKa TOMYJSIITUN U €€ PEeTyYIISAIHs

67 KpuBsie pocra uncieHHOCTH onyisinuu. KpruBbie BEDKUBaHUS

68 DxoJiornueckas Hua Buaa. Jlaboparopras padota «IIpucnocobneHus ceMsH 1 05
pacTeHMi K pacceICHUIO '

69 By kak cucreMa momysisiuia 1

70 3aKOHOMEPHOCTH MOBEJCHUS 1 MUT'PAIUI )KHBOTHBIX 1

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3 1

72 DKocHCTEMA KaK OTKpbITasi CUCTEMA 1

73 KpyroBopoT BeliecTB U MOTOK SHEPTHU B IKOCUCTEME 1

74 OCHOBHBIE IOKA3aTENN SKOCHUCTEMBI 1

75 DKOJIOTUYECKUE TUPAMUIbI 1

76 N3menenust cooOIIecTB — CYKIIECCHH 1

77 [Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI MOpEil U 1




OKCaHOB

78 [TpupoHbIe 3KOCUCTEMBI. DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH, ITyCTHIHb
79 AHTPOTIOT€HHBIE IKOCUCTEMBI
80 VYp6oskocucremsl. [Ipaktudeckas padota «/3ydeHne u onucanue 1 05
ypOOIKOCHUCTEMBD» '
81 3akoHOMEpHOCTH (hOPMUPOBAHHSI OCHOBHBIX B3aMMO/ICHCTBHI OPraHU3MOB B 1
HKOCHUCTEMAX
82 MexaHu3Mbl BO3JICHCTBUS 3arpsA3HEHNUN Pa3HBIX TUIIOB HA CyOOPraHW3MEHHOM, 1
OpraHU3MEHHOM, MOMYJSIIHOHHOM U SKOCUCTEMHOM YPOBHSX
83 Bbrocdepa — obmerranerapaast 00071049Ka 3eMITH 1
84 VYuenue B. U. Bepnanckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI 1
86 KpyroBopoThI BEMIECTB U OMOTCOXHMHUSCKUE ITUKITBI 1
87 3oHanbHOCTH OMOocdepbl. OCHOBHBIE OMOMBI CYIIIH 1
88 YcroitunBocTh 6uoCcheps 1
89 DKOJIOTHYECKHE KPUZUCHI U UX PUUNHBI 1
90 Bo3sneiicTBue uenoBeka Ha 6nochepy 1
91 AHTPOIIOr€HHOE BO3/JICHCTBUE HA PACTUTEIbHBIA U )KUBOTHBIM MUP 1
92 OxpaHa npupo bt 1
93 OcHOBHbBIE IPUHILIUITBI YCTONYUBOTO PA3BUTHUS YEIIOBEUYECTBA U MPUPOIbI 1
94 PanmonanbHO€ pUPOAOIIOJIB30BAHNUE U COXpaHEHUE OMOIOTMYECKOTO 1
paszHooOpa3us 3emiu
95 O606mmenue mo reMe «MHUKPOIBOIIONUS U €€ Pe3yIbTaTh» 1
96 O06o0611eHne 1o Teme «MaKpOodIBOJIIOLUS U €€ pe3yIbTaTbh) 1
97 O606menne no Teme «IIpoucxoxxaeHre u pa3BUTHE KU3HH Ha 3eMIIe» 1
98 O606menne no Teme «IIpoucxoxaeHne 4ea0BeKka — aHTPOTIOTeHE3» 1




99 O60061eHne o TeMe «KOJIOTHs — HayKa O B3aMMOOTHOILIEHUSX OPTaHU3MOBY» 1
100 O6006menue o Teme «OpraHnu3Mbl U cpeia OOUTaHUSD) 1
101 O6006menne o Teme «KOJIOTHS BUJIOB U TIOMYIISIIHI 1
102 O6o6menue o Teme «brochepa — rmodanbHAsI IKOCUCTEMAY 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7.5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmupoBaHHOCTh 3HAHUW O MECTE W POJHM OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMUpOBaHUT COBPEMEHHOM
€CTECTBCHHOHAYyYHOW KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB TPUPOIBI U
PENICHUH KU3HEHHO BAXXHBIX COIHUATBHO-ITHYCCKUX, SKOHOMHYCCKHX,
9KOJIOTMYECKUX MPOOJIEM YeIOBEUECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
PaIMOHATIFHOTO MPUPOAOTIONE30BaHNS, B (JOPMUPOBAHNH IICHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIAa/Ie POCCUMCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenune cuctemoit 3HaHMIA 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHHSIX JKHUBBIX
0OBEKTOB W DJKOCHCTEM (OTHCaHWe, H3MEPEHHE, MPOBEICHUE
HaOIOZICHUIT); CITOCOOaMU BBISBIICHUS M OIICHKHA aHTPOIOTEHHBIX
U3MEHEHUU B MPUPO/IE.

YMeHue BbIIBUTaTh TMIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIbHBIMU
cpeactBamu, (Gopmynupys 1elb HCCIENOBaHUS, AaHaJIU3UPOBATH
MOJIy4YEHHbIE PE3yIbTaThl U J€JaTh BHIBOIBI.

BoisiBneHue 3aBUCUMOCTH MEXIy HCCIEIyeMbIMU BeIHMYHMHAMU,
00BsICHEHUE TIOJYYCHHBIX PE3y/IbTaTOB U (POPMYIUPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, TeOpI/Iﬁ X 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTMYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TMOMYJSAIHS, SKOCHCTEMA,
OuotieHo3, O6uocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuvocuHTe3 Oenka, OWOIOJIUMEPBI, JUCKPETHOCTh, CaMOPETYJISLKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, M3MEHYUBOCTb,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

Ouonorudeckue Teopuu: KkierouHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHuTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi T€OpUs HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apojsiieBoro cxojactsa K. bapa, sBomonnonHas
teopus Y. JlapBuHa, CHHTETHYECKAas TEOpHUs DSBOJIOLHUH, TEOPHUS

antpornorene3a Y. Jlapsuna; teopus Ouoreoneno3a B.H. Cykauépa;




yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOHUCXOKIACHUS
KylIbTypHbIX pacreHud, yueHnne A.H. CesepuoBa o0 nyrsix u
HaIpaBJICHUSX 3BOJIOINH, yueHue B.W. BepHanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPAa3Ms MOTOMKOB IEPBOTO MOKOJICHUS, PACIIEIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus IpusHakoB I'. Mennens;
CLICTUIEHHOTO HACJEI0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIJICHUs
resoB T. Moprana; roMoOJOrM4eCKHX pSIAOB B HACJIEICTBEHHOU
m3MenunBocty H.M. BaBuinoBa; renermuyeckoro paBHoBecus JIx.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxonactsa K. bapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MuHuMyma lO. JIubuxa, 5K010rM4ecKor MUpaMubl YHCE,
OMOMacchl U SHEPTHH);

runote3sl (koanepBatHoit A.M. Onapuna, mepBuuHOTO OyipoHa J[k.

Xonneitaa, mukpochep C. Doxkca, pudozuma T. Uek)

Ymenune peiiaTb IOUCKOBBIC OHOJIOrTYECKHE 3aaa4u, BBbIABJIATH
MPHUYNHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIICAYCMBIMU
OHOJIOTMYECKUMU O6’B€KT3MI/I, mpooeccaMm W ABJIICHUAMU, [OCIIATH
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JId PAa3HbBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'U B OKOCUCTEMAX (uerm IIUTaHuA, ITNIICBBIC CeTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXKIY CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJIETOK pAa3HBIX TKaHEHW, OpraHaMu W
CHCTEMaMH OpraHOB y pacTEHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMHU KJIETOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; ATallaMl AMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurioM, QeHoTunmoM u  GaKTopaMu Cpeabl  OOMTaHUS;
nporeccaMy  ABOJIIOIMK, JBIKYIIMMH CHJIAMH  QHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PAa3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJIICHUSMU K HHUM

OPraHnu3mMoB

YMeHue BbIIENATh CYIECTBEHHbIE IPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK IPOKAPUOT U IYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouochepsl; CTPOCHHUS OPraHoB W CHUCTEM OPraHOB PpACTEHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEACITEIbHOCTH, MPOTEKAOIINX
B OpraHM3Max pacTeHHH, >KUBOTHBIX M YENIOBEKAa; OHOJIOTHUYECKUX

mporeccoB: oOMeHa BemecTB  (MeTabonusMm), HHpopMamMu U




MpeBpaIleHus] YHEPTUuH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOoTPOPHOTrO
TUTIOB TNHTaHUs, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToreHe3a, ASMOpHUOTEHE3a, MOCTIMOPUOHAIBLHOTO  Pa3BUTHS,
Pa3MHOKEHHSI, WHIUBUIYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
B3aWMOJICHCTBUSl TE€HOB, TIETEpPO3UCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTbopa, CTAaOWJIM3HUPYIOMIETO, JBWKYIIETO W  Pa3pbIBAIOIICTO
€CTECTBEHHOT0 O0TOOpa; aJIONaTPUUYECKOr0 MW CHUMIIATPUYECKOTO
BUJI000pa30BaHNS; BIMSIHHS JBYDKYIIUX CHJI DBOJIONMU HA TEHO(MOH
TIOMYJISAIMK; TPUCTIOCOOJIGHHOCTH OpPraHU3MOB K cpefe OoOuTaHus,
YepedOBaHMUS HANpPaBJICHHUI HBOJIIOIMHU; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPI'Ur B SKOCHUCTEMAX

ChopMupoBaHHOCTh YMEHMSI BBIIEIATH CYIIECTBEHHBbIE IPU3HAKU
BUPYCOB, KIIETOK IIPOKAPUOT M DYKApUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHIOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MpoIlecCOB 0OOMEHa BEIIECTB U MPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTHUYECKOTO M DHEPreTHYEeCKOro OOMEHa,
XeMOCHHTE3a, MHUTO3a, MeHo3a, OIUIOJOTBOPCHUS, Pa3BUTHSA U
Pa3MHOXKEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pBOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA0O00Opa30BaHU,
MPHUCIIOCOOJICHHOCTH OPTraHu3MOB K cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX U3MEHEHHH B SKOCHCTEMAax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M TPEBPAICHUS DHEPTUU B

ouocdepe

VYmenune HUCIIOJIB30BATb COOTBETCTBYIOIIIME ApPTrYMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHUHOJIOTHUIO W CHUMBOJIMKY JI HOKa3aTC/IbCTBaA
poACTBa OPraHU3MOB PA3HBIX CHUCTEMATUUYCCKHUX I'PYIIII, B3aMMOCBA3U
OpraHusMoB H CpCabl O6I/ITaHI/IH; CAMHCTBA YCJIIOBCUCCKUX pacC,
HCO6XOI[I/IMOCTI/I 3A0POBOI'O 06pa3a JKU3HH, COXPAHCHHA pa3Hoo6pa3I/I;1
BUJOB M DKOCHUCTEM KaK YCJIOBUS COCYIICCTBOBAHHA TIPHUPOABI U

YCJIIOBCUYCCTBA

YMmenue KPpUTHYECKHU OLICHUBATH I/IH(I)OpMaI_II/IIO OMOJIOTHYECKOTO
COJACPpKaHUA, UHTCPIPECTUPOBATH ITUUYCCKUC ACIICKTBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOT6XHOJ'IOFI/II/I;
paccMaTpruBaThb ri00abHbIC 9KOJOTUYCCKHUEC HpO6HeMLI
COBPEMCHHOCTH, (I)OpMI/IPOBaTB N0 OTHOIICHHUIO K HUM CO6CTBCHHYI-O

IIO3UIIHIO




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

buomornsa xak HaykKa. JKuBBIe CHCTEMBI U X HU3Y4YCHHUC

1.1

CoBpemeHHast OHWONOTHST — KOMIUICKCHAsT Hayka. bHOJOrHMYeckne HAayKd W
n3ydaemble UMHU TMpobiembl. DyHaameHTanbHBIC, MPUKIATHBIE U TOUCKOBBIE
Hay4HbIE UCCIICIOBAHUS B OMOJIOTUH.

3HavyeHre OuWoJOTUM B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnorueit. 3HauyeHUe OUOIOTHUU B
MPAKTUYECKOW JESITEIIbHOCTA YeJOBEKA: MEIUIIMHE, CEeIbCKOM XO3SIICTBE,

MIPOMBIIIIIEHHOCTH, OXpaHe IIPUPOIbI

1.2

JXKusble cuctembl Kak npeaMmer uzydeHus Omosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€IMHCTBO XHMUYECKOTO COCTaBa, MUCKPETHOCTh W II€JOCTHOCTb, CIIOKHOCTh U
YIOPALOYEHHOCTh CTPYKTYDBI, OTKPBITOCTb, caMooprasusanysl,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHUYNBOCTh, POCT U PA3BHUTHE.

YPpOBHM OpraHu3allM >KHUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHBIN, TKAHEBBIH,
OPraHNu3MEHHBIH, MOMYJISITUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(6uoreoneHoTHueckuii), OmochepHsuid. I[Iporeccel, MPOUCXOAAIINE B KUBBIX
cucremax. OCHOBHbIE NpPU3HAKU >KUBOTrO. JKu3Hb Kak ¢opMa CyIIeCTBOBaHUS

MaTepuu

1.3

Metonel Ouonormyeckoit Haykd. HaOmionenwe, u3MepeHue, SKCIEPUMEHT,
cucreMmarusanus, MeTaaHanus. lloHaTHe o 3aBUCUMONW U HE3aBHCUMOU
nepemenHol. [InanupoBanue skcnepumenta. [locTaHoBKa U MpoBepka THIIOTES.
HyneBas runore3a. Ilonsitue BbeIOOpKkM u €€ pocToBepHOCTh. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OlEeHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTaTOB.
[IpyunHBI HCKaXKEHUS Pe3ylbTaTOB 3KcrmepuMeHTa. [loHsATHE CTAaTUCTHYECKOTO

TCCTa

Knerka kax Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(DyHKIIMOHANIbHAS €IUHHMLA >KUBOTO. MICTOpPHS OTKPBITHS
kiaetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBanH, M.
Hlneiinen, P. BupxoB). OCHOBHBIE NIOJ0XKEHUSI COBPEMEHHON KJIETOYHONW TEOPHH.
MeToab! MOJEKYIIIPHOM M KJIETOYHOI OMOJIOrMH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, middepeHnanbHoe

LICHTpI/I(I)yFI/IPOBaHI/IC, KYJIbTUBHUPOBAHUC KIICTOK

2.2

XUMUYECKUHN COCTaB KJIETKA. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Bona u

e€ poJIb KaKk pacTBOPHUTEINA, PEarcHTa, y4acTue B CTPYKTYPUPOBAHMM KIIETKH,




TETUIOperyasiui. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pOJb.
PoJib KaTHOHOB M AHMOHOB B KJIETKE.

buonornyeckue momumepbl. benku. AMHUHOKHCIOTHBIM  COCTaB  OENKOB.
CtpykTypsl OenkoBoil Mousekynbl. [lepBuyHas cTpykTypa Oenka, MENTHIHAS
CBA3b. BTOpuuHasg, TpeTuyHas, 4YETBEpTUYHas CTPYKTypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapubl, AWCAaXapuibl, OJUTOCaxapujbl U IOJIMCAXAPHUBI.
O6mwmit miaH CcTpoeHus U  (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIMN yriieBOJIOB.

Jlunuget. T'mapodunsHO-THAPOGOOHBIE CcBoOMcTBA. Kiaccuduxamus TUTHIOB.
Tpurmuuepunsl, ¢ochonunuasl, BockH, crepouabl. buonormueckue GyHKIUN
nunuaoB. OOmMe cBOMCTBa OMOJIOTUUECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TTIOJYIPOHULIAEMOCTb.

Hyxnennoseie kucinotel. JJHK wm PHK. CrpoeHune HYKIEMHOBBIX KHCIIOT.
Hyxneotuapt. [Mpunmun xkommnementapaoctu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cniupans. Mectonaxoxaenue u ouosnorundeckue Gpynakmmu JJHK.
Bunsr PHK. ®ynkunn PHK B knetke.

Crpoenne ™onekyiasl AT®. Makpospruueckue cBsi3u B MoJiekyne ATO.
buonornueckue dynkimn AT®. BoccTaHOBIEHHBIE TIEPEHOCYNKH, UX (YHKIIUU B
kietke. CekBennpoBanue JJHK.

CtpykTypHas Ouoyiorusi: OHOXMMHUYECKHEe W Ouo(HU3MYECKHue WCCIIeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunel  KiIeTOK: JykapuoTHYeckKas M  mIpokapuotuyeckas. CTpyKTypHO-
(G yHKIIMOHATbHBIE 00pa30BaHUS KIETKH.

Ctpoenne mpoKapuoTHYECKOM KieTkd. KieTtouHas cTeHka OakTepuil M apxei.
Oco0OeHHOCTH CTpPOEHHUs TeTepoTPOPHON W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OUOIIEHO3AX.

CrpoeHue U (PyHKIMOHUPOBAHUE SyKapuOoTHUecKoW kieTku. [lmazmaruueckas
MeMOpaHa (ruiazmaneMma). CTpykTypa Iuia3MaTudeckoil MemOpaHsl. TpaHcmopT
BEIIECTB 4Yepe3 IUIa3MaTHYecKyro MeMmOpaHy: maccuBHBIM  (auddysus,
obneruénHas auddysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIN
Tpancnopt). [lomynponurnaemocts MemOpaHbl. PabGoTa HaTpuii-KanneBOro
Hacoca. DHAOIMUTO3: MUHOLKTO3, (haronuto3. Dk301uT03. KierouHas creHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKH pPACTeHHI, TpUOOB.

Huromnasma. Iluto3omp. utockener. JIBmkeHwe nurtoriasMbl. OpraHouabl
kineTkd. OpHoOMeMOpaHHBIE OpPraHOWBI KIETKU: JHAOIUIa3MaTHYeCKas CeTh
(BIIC), anmapat ['onbmku, TU30COMBI, UX CTpOCHHE U (QYHKIUU. B3auMocCBs3b
OJIHOMEMOpAHHBIX OpPraHOUIOB KJIeTKH. CTpOeHHE T'PaHYISIPHOTO PETUKYIyMa.

Cunre3 pactBOpuMBbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmagkuit




(arpanyssipHBINA) SHAOIUIA3MATHYECKUH peTukynyM. CekperopHas QyHKIUS
annapara ['osnbmku. TpaHcnopTr BemecTB B KIETKE. Bakyosn pacTUTENBHBIX
kietok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHPUH, TTACTUIBL.

Crpoenrie u (QyHKIMM MUTOXOHIPUH W TulacTHi. llepBUYHBIC, BTOPUYHBIC U
CIIOXHBIE  IUIACTUABl  (POTOCUHTE3UPYIOIIMX  AYKApUOT.  XJIOPOILIACTBHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMN.

HememOpannbsie opranoummasl kietkun CrpoeHue W (DyHKIMM HEMEMOpaHHBIX
OpraHouJioB KijeTku. Pubocombl. MukpodunamMeHTsl. MbplllleUHble  KIETKH.
MuxkpotpyOouku. Knerounsiii nenrp. CrpoeHMe U [BUXKEHUE JXT'YTUKOB U
pecHruek. MUKpOTpyOOUKH HUTOILIa3Mbl. LleHTproIb.

Anpo. Ob6onouka sipa, XpOMAaTHH, KapuOIIa3Ma, SIPBIIIKHU, UX CTPOEHUE U
¢byHkuu. SnepHbiii 6enkoBbIil MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMOcoM B UHTep(hazHoM sifpe. beraku XxpoMaThHa — TUCTOHBI.

Kiterounsle BkmroueHus. CpaBHUTENbHAs XAapaKTEPUCTHKA KIETOK JYKAPHUOT

(pacTuTenbHOM, KUBOTHOM, TPUOHOI)

2.4

AcCUMMWIIALIASL U TUCCUMUIJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIIECTB: aBTOTPO(HBIM W reTepoTpodHbIH. YdacTHe KHUCIOpoAa B OOMEHHBIX
mporeccax. JHEpPreTudeckoe obOecreueHue KICTKU: mnpeBpamnienne ATD B
0o0MeHHBIX Tmporieccax. DepMEHTaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonmm3ma. DEepMEeHTBI, WX CTPOEHWE, CBOWCTBA W MEXaHU3M JICHCTBHUS.
KodepmenTs. OTnuunst pepMEeHTOB OT HEOPTAaHUMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DepPMEHTATUBHBIX
peakuii oT pa3IuyHbIX GaKTOPOB.

[lepBuyHbIl CHUHTE3 OpraHMYECKHX BelIECTB B KieTke. PotocuHTe3. Poib
XJIOpoIiacToB B mpoiecce QorocuHTe3a. CBeroBas u TeMHOBas  (a3bl.
[IponyktuBHOCTH (poTOCHHTE3a. BnusiHMe pa3nuuHbIX (DAKTOPOB Ha CKOPOCTh
¢doTocunTe3a. 3HaueHune poTocuHTE3A.

XeMmocunres. PazHooOpasue opraHn3MoOB-XeMOCHHTETUKOB: HUTPUPHUIHPYIOLINE
OakTepuu, xKene300aKkTepuH, cepoOaKTepuu, BOJAOPOHbIe OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AnHa’poOHbIe opraHu3Mbl. Buasl Oposkenus. IIpoaykTbl OpoxeHHS W HX
WCIIOJIb30BAHME YETIOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30YyAUTENU O0Ie3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl dHepreTudeckoro odmeHa. [loAroToBUTENHHBIN
stamn. [ TUKoIN3 — OECKUCIOPOTHOE PACIIEIUICHHUE TIIFOKO3bI.

buonornueckoe OkHUCIEeHHE, WIM KJIETOYHOE JbixaHue. Pojlb MUTOXOHIpUU B
npoiieccax OMOJIOTUYECKOTO OKUCIICHUS. Huxnuueckue peaKkiuu.

OxucnurensHoe (ochopunuponanue. [IpenmymiecTsa a’poOHOro myTH oOMeHa




BEIIECTB Iepesl aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuun matpuuyHoro cuHte3a. [IpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanm3anus HacneacTBeHHON nHpopMarin. ['eHeTndeckuii
KoJ, ero coucrBa. Tpanckpunuusa — Marpuunbli cuHTe3 PHK. IlpnHnmmnsr
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUIEbHOCTb, aCUMMETPUYHOCTb.
Tpancnsamus u e€ sranel. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka.
VYcnoBusi OmocuHTe3a Oenka. KomupoBanme amuHOKHCIOT. Ponp pubocom B
OuocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perynsauust akTHBHOCTH I€HOB Y
npokapuoT. ['unoresa omnepona (. Kaxob, XK. Mano). Perymsamuust oOMeHHBIX
IIpoIeCCOB B KieTke. KileTtounslii romeocTas.

Bupycbl — HekineTouHble (GopMbl KM3HM M OoOmUratHele mapasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHple 3a0oneBaHHs uenoBeKa, XKUBOTHBIX, pactenmii. CITN/, COVID-19,

COIMaJIbHbIC U MECAUITNMHCKHUEC HpO6HeMBI

2.6

Knerounsrii mwkn, ero mepuoabl W perymsamus. HWHrepdaza u  MuUTO3.
Oco0eHHOCTH TPOIECCOB, MPOTEKAIUX B HHTepdaze. [loaroToBka KIeTKH K
nenennto.  [IpecunTeTndyeckuii  (MOCTMUTOTHYECKHM), CHHTETHYCCKHH U
MMOCTCUHTETHYCCKUN (MTPEMUTOTHUECKHH ) IEPUO bl MHTEP(A3HI.

Marpuunblii  cunte3 JHK — pemmukaums. Ilpunumnsr permukanuu  JIHK:
KOMILJIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIM CHHTE3, aHTUNAPaLUIEIbHOCTb.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM HaOOp KIETKM — KapuoTwil. JIUIIoWmHbIA U
rariouHbI  Habopbl XpoMocoM. ['omonorumynbie Xpomocombl. [lojoBbie
XPOMOCOMBI.

Jlenenue xietku — mMuTo3. CTaguy MHUTO3a U MPOUCXOMSIINE B HUX IPOLECCHI
Tunel mMuto3a. Kapuokunes u nurokuHes. buonormueckoe 3HayeHHe MHTO3a.
Perymnsmus MmutoTryeckoro nukia kiuetku. [Iporpammupyemast kiierounas ruoenb
— arforTo3.

(DYHKI_[I/IOHaJ'IbHaH I'C¢HOMHKaA

OpraHI/ISM Kak OMOJIOTHYecKas CUCTEMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJICTOYHEIE OpraHu3Mbl u
MHOTOTKaHEBbIE OPraHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYas BEreTaTUBHOE) U
nmosoBoe. Buael 06ecronoro  pasMHOXKEHUS: TOYKOBaHUE, CHOPYJISAIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. [lonoBbie kneTku, uiu rametsl. Meito3. Craauu meiosa.

[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonorunueckuii cmpican Meitosa




U II0JIOBOTIO Iporecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe pasButue. l'amMeroreHe3 y XUBOTHBIX. IloJoOBBIE JKeie3bl.
OOpazoBaHue W pa3BUTHE TMOJIOBBIX KJIeToK. CrepMaToreHe3 M OOTEHE3.
Crtpoenrie TOJNOBBIX KIETOK. OTUIONOTBOpPEHHE W SMOPHOHAIBHOE pPa3BUTHE
*KUBOTHBIX. CIOCOOBI OTIIIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapreHorenes.
WummBupyansHOoe pa3BuTHE OpraHu3mMoB (oHToreHes). Craamm sMOpHOreHesa
KMBOTHBIX (Ha mpuMmepe Jsarymku). Jpobnenue. Tunsl apodnenus. OcoGeHHOCTH
IpoOJIeHNsT MIICKOIUTAIOMNX. 3apO/bIIIEeBbIe JUCTKH (TacTpyssaims). 3akiaika
OpPraHoB M TKAHEW W3 3apOJbIIIEBBIX JIUCTKOB. B3auMHOE BIHMSIHME 4YacTei
pa3BHUBAIOIIErOCs 3apojipiiia (3MOpHOHATBHAS WHAYKIMSA). 3akKiajKa ITulaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJbTaT HEepapXWUeCKUX B3aMMOJAEHUCTBUM T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pAa3BUTHE PANIUYHBIX (DAKTOPOB OKpyKaoIIeH
Cpelpl.

Poct u pa3zsutue xuBotHbIX. [TocTamMOpronanbHblil nepuoa. [psimoe u Henpsimoe
pazButue. PasButne ¢ metamopdo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrHYeckoe 3Hau€HUE NPSIMOTO U HEMPSIMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoie. Tumbl pocta KUBOTHBIX. DaKTOpPbI PErysuu
pocTa JKMBOTHBIX M 4YesoBeka. CTaauud NOCTAIMOPHMOHAIBHOTO PAa3BUTHS Yy
KUBOTHBIX U 4enoBeka. [leprnoibl oHTOreHe3a YenoBeKa.

Pasmuoxenne u pasButme pacteHuii. ['ametodur m cnopodur. Meio3 B
KU3HEHHOM IMKie pacteHuil. OOpa3oBaHMe cmop B Tpolecce Meko3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOWHOE OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue u

Pa3sBUTUC CCMCHU. MexaHu3MBI perysanun OHTOICHE3a y paCTeHHI;'I " ) KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHUA W  pPa3BUTHA TI'CHCTHUKHM KaK HAayKH. OcHOBHBIE
TeHEeTHYCCKHE ITOHATHA M CHMBOJIBI. ['oMoJiormuHbIe XpOMOCOMBI, aJIJICITIbHBIC
I'CHbI, AJbTCPHATHBHBLIC IIPU3HAKH, JOMMHAHTHBIM U peI_[CCCI/IBHHﬁ IIPHU3HAK,
roMo3urora, rerepo3urora, 4YUcCTad JIMHHA, FI/I6pI/I,Z[I>I, T'CHOTHII, q)eHOTI/Il'I.
OCHOBHBIC MCTObI I'CHCTHUKU: FI/I6pI/I,Z[0J'IOFI/I‘IeCKI/II71, HHTOHOFH‘ICCKHIZ,

MOJICKYJISIPHO -IeHETUYCCKUI

3.3

Monorubpuanoe ckpemuBanue. [lepBblii 3akoH MeHaens — 3aKOH €IMHO00pa3us
rubpusoB mepBoro mokosieHus. I[IpaBuno ngoMuHupoBaHus. Bropoit 3akoH
Mengenss — 3akoH pacllelyieHus MNpu3HakoB. LluTtonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHus. [ umoTe3a 4ucToThl raMerT.

AHanuzupyrolee ckpemuBaHue. [IpoMexyTouHbI XapakTep HaciaeA0BaHUSI.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IMPU3HAKOB. ]_[I/ITOJ'IOF HNYCCKHEC OCHOBBI ,I[I/IFI/I6pI/I,[[HOFO




CKpEILMBaHMUS.
CuerieHHoe HacnenoBaHue npuszHakoB. PabGotet T. Moprana. CueruieHHOe
HACJIEIOBAaHUE T€HOB, HAPYLICHHUE CLEIUVIEHUS MEXAY TeHaMH. XPpOMOCOMHas
TE€OpHs HACJIEICTBEHHOCTH.

I'enernka mosa. XpoMOCOMHBIM MEXaHU3M OIIpPENENeHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M TeTeporaMmeTHbId moji. ['eHeTndeckas
CTPYKTypa IOJOBBIX XpoMOcCOM. HacnenoBanue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

l'enotun kak uemoctHas cucrema. lInedoTponusi — MHOKXECTBEHHOE JICUCTBUE
resa. MHOXECTBCHHBIM aJUIeNu3M. B3anMoJeiCTBHE HEallNIENbHBIX TI'€HOB.

KommnemenrapHocts. Onucras. [lomumepus

3.4

BsaumoneiicTBre reHotuna u cpessl mpu GopMupoBaHuu ¢peHotuna. Mi3MeHunBOCTb
npu3HaKoB. KauecTBeHHbIE M KOJMYECTBEHHbIE MPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIEICTBEHHAS U HACJIEICTBEHHASI.

MomdukanmonHas ~ U3MeH4YMBOCTh.  Pomb  cpempl B (opMHpOBaHHU
MoIMpHKAMOHHON n3MeHunBocT. Hopma peakiiuy npusHaka. BapranoHHbi psij
u BapuanmoHHas kpuBasg (B. Woranncen). CpoiictBa MOAMGHUKALMOHHON
M3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FEHOTUIIMYECKON M3MEHUYMBOCTH. Buib
TEHOTHINYECKOM N3MEHUYMBOCTU: KOMOMHATUBHASA, MYTAIl[IOHHASL.

KoMOnnaTtuBHasT W3MEHYMBOCTh. Meio3 ©  TIOJIOBOM TIPOIlECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POb KOMOMHATUBHONW M3MEHUMBOCTU B CO3/1aHUHU
TEHETUUECKOro pa3HOOOpa3us B peJiesiax 0JHOTrO BUJA.

MyTannoHHasi N3MEHYUBOCTb. BUibl MyTalyii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE M WHIYLMPOBAHHBIE MyTallUU. SIIEpHBIE M LUTOIUIA3MaTUYECKUE
Myranuu. CoMaTH4eCKUe U NOJI0BbIe MyTauuu. I [puyrHbl BOSHMKHOBEHHS MyTALU.
MyrareHbl M WX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO
npotecca. 3aKOH FOMOJIOTHUECKUX PSJIOB B HacieAcTBeHHOW nu3meHunBoctu (H.M.

BaBI/IJ'IOB). BHCHI[CpHaSI U3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun wuyenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUSA TI'€HOMaA
yenoBeka. MeToabpl  HM3y4eHUsT T[EHETUKM  YEeJOBEKAa: T'€HEAIOrMYECKHi,
OJIM3HELIOBLIH, LIUTOTEHETUUECKHUM, MONYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpeMeHHOE OIpeaeIeHue T€HOTHUIA:
IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C IMOMOIIBIO
[111P-anamu3a. HacnencrBennesle  3a0ojicBaHHMS  4YeloBeKa. [ €HHbIE U
XpPOMOCOMHBIE 001e3HU YyeJIoBeKa. bone3nu C HacJIeICTBEHHOM
MPEAPACIONIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T'€HETUKU B MPEJI0TBPALLEHUU

1 JICUCHUH T'€HETHUECKHUX 3a001eBaHni YenoBeKa. CTBOJIOBEIC KIETKH




3.6

JloMecTrKaIus U CeeKIus. 3apoKIeHUE CEJIEKIMU U foMecTukanuu. Yuenue H.U.
BaBunioBa 0 I1eHTpax MPOMCXOXKIACHUS M MHOT000pasusi KyJbTYPHBIX PAaCTCHUIL.
Posb cenexuyu B cO3qaHMU COPTOB pacTeHUH U Mopoj *kUBOTHBIX. CopT, mopoa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B HaciencTBeHHOW w3MmeHunBoctd H.U.
BasuiioBa, ero 3HaueHue IS CETICKIIMOHHON pabOTHI.

Metoapl ceneKIMOHHOW paboThl. VMcKyccTBEHHBI OTOOp: MAacCOBBIA U
VH/IMBUTyJIbHBIN. Jramsl KOMOMHAIIMOHHOMN CCJICKIIMH. UcnreiTanue
MIPOU3BOJUTENEH IO MOTOMCTBY. OTOOp HO TE€HOTHIYy C IOMOUIBIO OLEHKH
(eHoTHIIa TOTOMCTBA ¥ OTOOP 10 T€HOTHUITY ¢ IoMolkko aHanu3za JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTO/I CEJIEKIIMOHHOM pa0doThl. PamuaninoHHbIil 1
XMMHUYECKUH MyTareHe3 Kak MCTOYHUK MyTaluid Yy KyJIbTYpHBIX (opm
oprauu3mMoB. Mcnonpb3oBaHHE T€HOMHOTO  PEJAKTUPOBAHMS U METOJIOB
pexomOuHanTHEIX JIHK 115 momydenust ucxoiHOToO MaTtepuana Juis CEeleKIUu.
[lomyuenne nomumuionsoB. BuytpuBHoBas rulOpuamzanus. bimskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAuHT. HepoJcTBeHHOE CKpelBaHHe, WM ayTOpHIUHT.
I'erepo3uc n ero npuumnsl. Mcrnons3oBanue rereposuca B cenekum. OrnanéHHas
rubpummsanus. [Ipeononenne Oecrutofmsi MEXBHIOBBIX THOPHIOB. JlocTrkeHUs

CCIICKIIMH paCTeHI/Iﬁ 1 )KUBOTHBIX

3.7

OOBEKTHI, HCTIOIB3yeMble B OMOTEXHOJIOTHH, — KJICTOUHBIE U TKAHEBBIC KYIIBTYPHI,
MHUKPOOPTaHM3MBI, WX XapaKTEPHCTHKA. TpaJuIOHHAsT  OHOTEXHOJIOTHS:
xjeOoreyeHne,  TONydeHHe  KUCIOMOJIOYHBIX  TPOJAYKTOB,  BHHOJIENHE.
Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHKPOOHOJOTHYECKUX TEXHOJOTHH.
[IpousBoacTBo  Oenka, aMHHOKHCIOT M BUTaMUHOB.  VICKycCTBEHHOE
OIUIOZIOTBOPEHHE. PEKOHCTPYKIMS SIMIIEKICTOK ¥ KIOHHPOBAaHHE >KUBOTHBIX.
Merto 1 TpaHCIUIAHTAI|H SIEP KIIETOK.

XpoMOCOMHasi W TeHHas WHXEeHepHs. VICKYCCTBEHHBIH CHHTE3 TeHa U
KoHCTpyupoBanue pekomOuHaHTHRIX JIHK. J[locTwkeHuss W TNEpCHEKTHBBI
XpPOMOCOMHOW ¥ TE€HHOH WHXEHepuu. MeauiuHCKue OHOTEXHOJIOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/I€ OPraHn4cCKoOro Mupa

4.1

buonoruueckoe pa3H006pa3He OpPraHu3MoOB. COBpeMeHHaH cucrema
OpraHnu4eCckoro Mwupa. HpI/IHI_II/IHBI KJ'IaCCI/I(I)I/IKaLII/II/I OpraHu3MoOB. OcHOBHEIE
CUCTCMATUYCCKUC T'PYIIIIBI OPIraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUBHCACATCIBHOCTH OJHOKJICTOYHBIX OPIraHU3MOB.
EaKTepI/H/I, apxeu, OAHOKIICTOYHBIC I‘pI/I6]':>I, OJHOKJICTOYHBIC BOAOPOCIH, APYIrUC
IIPOTHUCTHI. KonouuanbHeie OpraHU3MBlI. I[BI/I)KCHI/IC OJHOKJICTOYHBIX OPTraHU3MOB:
aMé6OI/I,Z[HOC, KT'YTUKOBOC, pCCHUYHOC. 3aI_I_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OpPraHU3MOB. Takcucel




4.2

MHoOrokieTouHble pacTeHus. B3anMOCBsA3b YaCcTE MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CHCTEMbI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak eaumHoe wnenoe. TkaHum pacteHuid. TuIlbl  pacTUTENbHBIX TKAaHEW:
oOpa3oBaTellbHAs, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECCKas.

OcobenHocta cTpoeHUs, PYHKINN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHMA

4.3

BereraruBHble U reHEpaTUBHBIE OPraHbl pacTeHUH. OYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHHUI: TPOTIU3MBI U
Hactuu. llornomeHue BOJBI, YITIEKUCIOTO TIa3a W MUHEpAIbHBIX BEIIECTB
pactenusiMu. [Ipixanue pacrenuid. uddysust razoB yepe3 MOBEPXHOCTh KIIETKH.
TpancnioptHeie cuctembl pacTeHuil. Beiaenenwe y pacrenuil. 3ammura y
MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpenctBa macCMBHONM M XMMHMUYECKOMN
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsuus y OpraHu3MoB. PasgpakmMocTh M perynsuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOUHBIE  JKMBOTHBIE. B3aMMOCBSI3F  9acTeili  MHOTOKJIECTOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak eauHoe nenoe. ['omeocra3. TkaHU )KMBOTHBIX M YeJOBEKa. THUIIbI
JKUBOTHBIX TKaHEW: SIUTENHaTIbHASA, COCIUHUTENIbHASA, MbIIICYHAsI, HEpBHAs.
OcobGenHoctn cTpoeHHs, (GYHKIIMA W PaACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeneTbl OIHOKIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXkHbIli U BHYTpeHHUU ckeneT. CTpOCHUE W THUIIbl COCTUHECHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. Iluranue >xuBoTHBIX. [luTanue
MMO3BOHOYHBIX KUBOTHBIX. JIpIxaHue kxuBOTHBIX. KoxkHoe npixanue. JKabepHoe u
NEroYHoe AbIXaHue.

JIpIxaHue NO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCIIOXKHEHHUE CTPOCHMS
NErKUX MO3BOHOYHBIX XKUBOTHBIX. J[pIXaTelbHas cUCTeMa 4eloBeKa. MexaHu3M
BEHTWJISIUM JETKUX Yy MNOTHIl W MIICKONMUTAIOMMX. TpaHCHOPT BELIECTB Yy
opraHu3moB. TpaHcHOpT BewecTB y XUBOTHbIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHOCHass  cucremMa  MO3BOHOYHBIX  KUBOTHbIX.  Kpyru
KpOBOOOpaIIeH!sl. DBOIIOIMOHHBIE  YCIOXXHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. Bblenenue y opranu3MmoB. Beiaenenue y
*KUBOTHBIX. COKpaTtuTenbHble BakyosH. Opransl BeieneHus. CBs3b MOJOCTH TENa
C KPOBEHOCHOM M BBIICIUTENBHOM cHCTEeMaMHu. BplieneHrne y MO3BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [loKpoBBI U uX

IIPpOU3BOJHBIC.




PaznpaxxuMOCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJHOKIETOYHBIX
opranu3MoB. Takcuchel. Pa3npaXMMOCTh W PpErymsiiusi y MHOTOKJIETOYHBIX
pactenuii. PocToBbie BENIECTBA U MX 3HAYEHUE.

HepBras cucrema u peduiekTopHasi peryisiiusi Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHaas cucrema u e€ oTAesl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOU
CHCTEMBI y )KHBOTHBIX.

PazpaboTka anmroputmoB u mporpamm s 3(dekTuBHON (PyHKIMOHATBEHON
aHHOTAllUM ~ TEHOMOB,  TPAHCKPUIITOMOB,  TNPOTEOMOB,  METab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHH, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310pOBbE

5.1

OpraHbl ¥ cUCTEMBI OPraHoB yenoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Pedrnexc u pednextopHas nayra. besycinoBHble U YCIOBHBIE
pednexcol. ['ymopanbHasi perymsiivsi ¥ SHIOKPUHHAs CHCTEMa >KMBOTHBIX M
yenoBeka. JKene3pl SHAOKPUHHON CUCTEMBI U MX TOPMOHBI. J[eficCTBE TOPMOHOB.
B3aumocBsa3p HEpBHON W SHIAOKPUHHOM cucTeM. [ umoTamamo-runodusapHas

cuctema. Pediekc u pedprekropHas ayra. besycnoBHbie u ycnoBHBIE pedIeKCh

5.2

3ammTa opranu3ma oT Oosie3Hel. MiMmmyHHas cuctema denoBeka. KiieTrouHslil u
TyMOpaJIbHBIA HMMMYHHUTET. BpoxaEHHBIN, NpuOOpeTEHHBIN crenuduaecKuit
UMMYHUTET. Teopusi KJIOHAJIbHO-CENEKTUBHOTO wmMMyHuTera  (I1.Dpnumx,
®.M.bepuer, C.Toneraa). BocmnamuTenpHble OTBETH OpraHusMoB. Poib

BPOKJIEHHOTO HMMYHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUM

5.3

Kposenocnas cucrema u e€ opraubl. Cepie, KPOBEHOCHbIE COCYAbI U KPOBb.

Kpyru xpoBoobparienus. Pabora cepaia u e€ perymisius

5.4

Jpixanue yenoseka. Auddys3us razoB uepes3 MOBEPXHOCTh KIETKU. JlpixarenbHas
cuctema 4yenoBeka. JIpixaTenmpHas MOBEPXHOCTb.  Perynsiiust  IbIXaHus.

JlpIxaTenbHbIC 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'IBHaH CHUCTCMa 4YCJIOBCKA. OT)IGJ'IBI IMUIICBAPUTCIIbBHOI'O TpaKTa.
HI/IH_[eBapI/ITCJIBHbIe JKCJIC3hI. BHYTpI/IHOJ'IOCTHOC n BHYTPUKIJICTOYHOC

IMUIOCBApCHUC

5.6

IToxpoBel M ux mnpousBogHble. Opranbl BblAeneHus. Ilouku. Crtpoenue u
¢byHKUMOHMpOBaHUE HeppoHa. PUIBTpaAIUs, CEKpelus U 0OpaTHOEe BCachbIBaHHE

KaK MCXaHHU3MBbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830BaHI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KGHI/IC YyeJlIoBeKa: MblieuHas cucreMa. CKeleTHBIC MBIIIIbBI U HUX pa60Ta.

CTpOGHI/Ie U TUIIBI COEIMHEHUS KOCTEH

Teopml 3BOIIOIMHU. Pa3BuTHE KU3HU Ha 3eMite

6.1

9BOJ’IIOI_[I/IOHHa$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCLIHKI/I BO3HHUKHOBCHUS

AapBUHH3MA. Kuznup n Hay4dHas ACATCIIbHOCTb 4. I[apBI/IHa.




JBuxymue cuibl 3Bojouuu BUaoB 1o Y. JlapBuHY (BbICOKas MHTEHCUBHOCTH
pa3sMHOXEHHMS OpraHW3MOB, HACJEICTBEHHas W3MEHYMBOCTh, OOprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmienne cunrernmueckord Teopun 3Botonuu (CTD). Heirpanshas Teopus
sBosonnu. COBpEMEHHAsl 3BOJIIOIIMOHHAST OMOIOTHS. 3HAYCHHUE SBOJIIOIIMOHHON

Teopur B (POPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KaPTHHBI MUPA

6.2

[lonymsinust kak »jeMeHTapHas eauHuLa 3BoJioLUU. COBpEMEHHBIE METO/IbI
OLICHKM T'E€HETHYECKOTO pa3HOoOOpasusi U CTPYKTypbl nomyiasuuil. M3meHeHue
reHooHza MOMYJSIMM Kak 3JEMEHTapHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaiinOepra.

OneMeHTapHble  (PAKTOpHl (IBIKYIIME CHUJIBI) JBOJIONUU. MyTallmOHHBIHA
npouecc. KomOunaTtuBHass u3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHble
HEHANpaBJICHHbIE HW3MEHEHUs 4YacToT ajulenedl B momyasuusax. Oddext
OCHOBATEJIS. Murparnuu. N3omsanms MO YJISALIAN: reorpaduueckas
(mpocTpaHcTBEeHHas), OHMosIorHUecKast (pernpoyKTUBHAS).

EctectBennsiii  oTOOp — HampaBistomuii  gaxtop aBosouud.  Dopmbl
€CTECTBEHHOr0  0TOOpa: JBIDKYIIUN, CTAOMIM3UPYIOLIUN, pa3pbIBAIOLIUI
(mu3pyntuBHBIN). [TotoBo# 0TOOD.

[IpucniocobneHHOCT, ~ OpPraHU3MOB  Kak  pe3yiabTaT  MHKPOAIBOJIIOLIMH.
Bo3nukHOBeHME  mpHcnocoONieHMid y — opraHu3mMoB.  ApoMopdo3bl U
uauoanantanuu. [Ipumepsr npucrnocobnaeHuii y opranu3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOGpa3oBaHue Kak —pe3ynbTaT
MUKpO3BOJIOLMHU. M3omsauus — kitoueBoi ¢akrop BupooOpazoBanus. I[lytu u
CrocoObI BH1I000pa30BaHMS: aJUIONaTPUYECKOE (reorpaduyeckoe),
cuMnaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOMIU3aIus,
rubpuanzaiys). JJIMTenbHOCTh BOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp sBomonnoHHON OWONIOTHH B pa3palOTKe HAyYHBIX METOJ0B COXpPAaHEHUS
O6uopa3zHooOpaszus. MUKpPOIBOMIOLKSA U KOABOJIOLMS MAPA3UTOB U HX XO3SEB.
Mexanu3mbl GOpMUPOBAHUS YCTOMYUBOCTH K AHTUOMOTHUKAM H CTIOCOOBI O0OPHOBI

Cc Hell

6.3

Metonel n3ydyeHus MmakposBosronuu. [lameoHTomornyeckue MeToabl M3y4EHHs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTaHU3MOB.
buoreorpaduueckue meroap! nzydeHus sBosrorun. CpaBHeHue (Giaopsl U payHbl
MaTepUKOB M OCTpoBOB. buoreorpaduueckue odnactu 3emun. Bunsi-sHaeMuku u
PEJUKTBHI.

3M6pI/IOJIOTI/I‘{eCKI/IC u CpaBHI/ITCJ'IBHO-MOp(I)OHOFI/I‘-IeCKI/IC MCTOAbI HU3YUCHUA




OBOJIFOIINHU. I'eneTnyeckue MeXaHHU3MBI OBOJIOIMU OHTOI'€HE3a U IIOABJICHUSA
3BOJIFOIITMOHHBIX HOBIICCTB. T'omonoruuneie u AHAJIOTNYHbIC OpTraHbI.
PyaumenTtapusle  opransl M araBu3Mbl.  MOJEKYJISIPHO-T€HETUYECKHUE,
OMOXUMHYECKUE u MaTeMaTU4YCCKUC METOAbI HU3YyUCHUA 3BOJIFOIINHA.
T'omosoruyneie reHul. COBpCMeHHBIG MCTOAbI ITOCTPOCHHA (1)I/IJIOFCHCTI/I‘-ICCKI/IX
JICPEBBEB.

XpOMOCOMHI)IC MyTalliu 1 5BOJIFOIIHUA 'CHOMOB.

OO0mue 3aKkOHOMEpPHOCTH (TpaBuia) 3BOJONKMH. HeoOpaTMMOCTh 3BOJIOIUH.

AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU

6.4

Hayunple rumoTe3pl NpPOMCXOXKIACHUS JKU3HM Ha 3emie. AOuoreHes u
naHcnepmus. JloHay4dHble PEAICTABICHUS O 3apOKICHUH KU3HU (KPEALMOHU3M).
['MnoTe3a MOCTOSIHHOTO caM03apoXK/IE€HUS KU3HU U €€ ONpPOBEP)KEHUE ONbITAMHU
®. Pemu, JI. Cpnammanuanm, JI. Ilactepa. IIpoucxoxnaeHue Ku3HU U
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHu4eckoi sBoJouuu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XUMHYECKash »dBOJONMs. AOWOTEHHBIM CHHTE3 OpPraHUYECKUX
BemecTB u3 Heopranmueckux. Omeir C. Mwmiepa u I'. FOpu. OO6paszoBanmue
nojuMepoB u3 MoHoMepoB. KoanepBarnas rumnore3a A.M. Onapuna, runoresa
nepBuuHoTO OynmboHa J[x. XosmediHa, reHeTmdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbGepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emim u meronpl €€ n3ydeHus. Vckomaemble OpraHuyecKHe OCTaTKHU.
I'eoxpononorust u e€ Meronpl. OTHOCHUTENbHAS M a0COIIOTHAs T€OXPOHOJIOTHSL.
['eoxpoHosOrnyeckas mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXH.

HauanbHple 3Tanbel opranndeckoil 3Boouud. [losiBIeHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OBoimonus Meradoyin3Ma. BO3HUKHOBEHHE TMEPBBIX JKOCHCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIIEHKU KaK aHaJor MEePBLIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (CUMOHOreHe3). DBOJIOLHUOHHOE MPOUCXOXKICHUE
BUpYycOB. lIponcxox/ieHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 5Tambl 3BOJIONMU BBICIIUX pacTeHH. OCHOBHBIE apoMOP(O3bI
pacteHuii. Bbixon pacreHuii Ha cymy. llosBieHue CHOpPOBBIX pPACTEHU H
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. [IpoucxokIeHue NIBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl 3BOJIONMU SKUBOTHOTO Mupa. OcHOBHBIE apoMoOp(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. IlepBrie XOp0BBIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLUS T03BOHOUYHBIX.

[Ipoucxoxnenne ampubmii 1 pentuwmii. [IporcxoxaeHne MIEKONUTAOUINX U




ntun. [IpuHnun  kmodeBoro apomopdosa. OcBoeHne OeCro3BOHOYHBIMH U
[103BOHOYHBIMH KUBOTHBIMU CYILIH.

Pa3BuTne xu3Hu Ha 3emiie 10 3paM U MepUoJaM: apXel, MpoTepo30i, MaJeo30u,
Me3030H, KalHO30iM. OOmas xapakTepucTHKa KJIMMaTa U T€0JOIMYECKUX
nponeccoB. [losBIeHNE U pacUBET XapaKTEPHbIX OPraHU3MOB. YTIe00pa3oBaHUE:
€ro YCIIOBHSI M BIHMSIHUE HA Ta30BBIi cOCTaB aTMochepshl.

MaccoBble BBIMHUpaHHUsST — 3KOJOTMYECKHE KpHU3UChl mpouwioro. Ilpuumnsl u
CJIEICTBUSl MacCOBBIX BbIMUpaHui. COBPEMEHHBIN IKOJIOTMUECKUN KpU3HC, €ro

0COOEHHOCTH

6.5

Pazgensr m 3amaum  anTpomnosnoruu. Metonsl aHTpornosiorur. CTaHOBJICHHUE
MPEACTABICHUI O MPOUCXOKACHUH UeoBeka. COBpEeMEHHBIE HAYYHBIE TEOPHH.
Cxo/acTBO 4YenoBeKa € KXUBOTHBIMH. CHCTEMAaTHUECKOE TOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPaBHHUTEIHHO-
MOpP(hOIOTHIECKHE, AMOPHUOJIOTUYECKHE, (bU3M0JIOT0-0NOXUMHYECKHE,
noBesieHYeckrue. OTaUYMs YeI0OBEKa OT JKUBOTHBIX. [IpsIMOX0XKICHHUE M KOMIUJIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPO CUTHAJIBHOM
CUCTEMBI.

JIBwxkymue cuibl ((PakToOphl) aHTPOIOTEHE3a: OMOJIOTHYECKHE, COIMAJIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAJIUM AHTPOTIOTEHE3A. ABCTPAJIONUTEKU — IBYHOTHE MIPEIKH JIFOJEH.
UenoBek  ymenblil, TepBble  M3rOTOBJEHUS  Opyauil  Tpyaa. Yenoek
MPSIMOXOJISAIIIMKA M TIEPBBIA BBIXOJ JIIOAeH 3a mpenensl Adpuxu. YemoBek
reiinenbOeprekuii — oOImMH MpeloK HEeaHAEPTANbCKOrO 4YeJIOBEKa M 4YelOBeKa
pazymHoro. YenoBek HeaHAEPTANbCKUNM KaK BUJ JIIOACH XOJOAHOTrO KiIuUMaTa.
UenoBek pa3yMHBIN COBPEMEHHOTO THUIIA, JIEHHUCOBCKHI YEIOBEK, OCBOCHHE
KOHTHUHEHTOB 3a npeaeiaamMu AQpuku.

DBOJIOLUS COBPEMEHHOTO uejoBeKka. EcTecTBeHHbIH OTOOpP B MOMYISIUAX
yenoBeka. MyTallMoOHHBIN mpouecc U noauMopdusM. [lomynsiiioHHBIE BOJHBL,
npeiid reHoB, Murpanus U «d3PQPexT OCHOBATENSD B MOMYISAIUSAX COBPEMEHHOTO
YenoBeKa.

UYenoseueckne pacel. Ilonstue o pace. bonbiine pacel: eBporeouHas
(eBpasmiickasi), aBcTpayJio-HerpoujHas  (9KBaTOpHANbHAs),  MOHTOJOUHAS
(a3maTcko-aMepuKaHCcKas). Bpemss u myTH pacceleHHsl uYeloBeKa IO IUIaHeTe.
EnuncTtBOo  uenoBeueckux pac. HayuHas  HecOCTOSTEIBHOCTh — pacH3Ma.
[IpucnocobneHHOCTh YeNoBeKa K pPa3HbIM YCIOBHSIM OKpPYKAIOIIEeH Cpebl.
Bnusnue reorpaduueckoii cpensl U apeiia TeHOB Ha MOPQOIOTHIO U

(1)143I/IOJIOFI/IIO YCJIOBCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxostorun. CBsI3b 3KOJIOTUU C IPYTUMH HAYKaMU.
Metonel skosnoruu. lloneBele HaOMOAEHMS. OKCIEPUMEHTHI B 3KOJOTHUU:
OpUPOJHBIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKpYXaIOIeH Cpeibl: IOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopel M 3aKOHOMEPHOCTH WX aedcTBus. Kiaccmpukarms
9KOJIOTUYECKUX (pakTopoB: abumoTHyeckue, OWOTHYECKHE, aAHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHS JKOJIOTHYECKUX akTopoB. [IpaBuio
muHuMyma (K. Ilnpenrens, 1O. JIubux). TonepantHOCTh. OBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnueckue (axropsl. CBeT kak s3kojiornyeckuil (axrop. JleicTBue pasHbIX
Y4acTKOB COJJHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKHE TIPYIIIIbI
pacTeHMii M JKMBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHaibHas pojib CBETa.
doTOnepruoaAN3M.

Temnepatypa kak skojorumdeckuil d¢akrop. JlelicTBue Temmeparypel Ha
opranu3msl. [IoHKHWIIOTEpMHBIE © TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBbI.

Bnaxnocts kak skojoruueckuil Qakrop. IlpucmnocoGienuss pacrteHuil K
HoJyiepXKaHuo BoaHoro OanaHca. Knaccugukanums pacTeHuil IO OTHOLIEHUIO K
BoJie. [Ipucnoco6ieHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3MYyILLIHAs, I1OYBEHHas,
rilyOMHHAas  IOJAINOYBEHHAs, BHYTpUOpPraHM3MeHHas. (DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpeJl OOuTaHus OpraHu3MoB. l[IprcmocoOneHus OpraHu3MoOB K
KHU3HU B pa3sHbIX Cpeax.

buonornyeckue purmel. BHemnue u BHyrpeHHHE pUTMbL. CyTOYHbIE M FOJUYHBIE
putMbl. IIpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBHM
AKHU3HU.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xu3HeHHOH (opme. KuzHeHHbIE
(GopMBl pacTeHMii: JepeBbs, KyCTApHUKH, KYCTAPHUYKHM, MHOTIOJIETHUE TPaBhl,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI )KMBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a3po0MOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a )KU3HH.

buotnueckue Qaxkropbl. Buabl OnOoTHYECKMX B3aMMOJAEHCTBUI: KOHKYPEHIUS,
XUITHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyaJlu3M,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaxJIeOHUYECTBO). Herpoduueckue
B3auUMOJIeHCTBUSL  (Tomuueckue, (opuueckue, ¢abpuueckue). 3HAUCHUE
OMOTHUYECKMX B3aWMOJEHCTBUIA Ui CYIIECTBOBAHHUS OPraHU3MOB B cCpefe

oOUTaHUS. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIIFOYCHU A

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TOITYJISALINHA. HOHYJ'ISILII/IH Kak OHOJIOTHUYECKas

cucrema. Posb HEOAHOPOIHOCTH cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




OuoJIOTUN BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI MOITYJISIIHA.
OcHOBHbBIE TIOKa3aTeNM MOMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas M
[I0JIOBasi  CTPYKTYpPa, pOXKAAEMOCTb, IIPUPOCT, TEMII pPOCTA, CMEPTHOCT,
MHTpanus.

OKojoruyeckast CTpykrypa mnomyiasiuuu. OIlLleHKa YHCIEHHOCTH MOIYJISIUY.
JluHaMuKa nomyJsinuu U €€ peryisinusa. buoTudeckuii moTeHIuan MOMYJISLHH.
MogenupoBanue AVMHAMUKM — Honyiasuud. KpuBble pocTa  YHCIEHHOCTH
nonyiasauuu. KpuBele BbDKMBaHMs. Perynsnus 4MCIEHHOCTH IMOMYJSALMN: pOJb
(akTOpoOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJIOTHUYECKUE
cTpareruu BUJoB (- u K-ctparerun).

[Tonatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MuoromepHas
MoJenb sKkonormyeckon Humu Jx.M. XarunHcoHa. Pasmepsl 3K0IOrM4eckoi
Huwu. [loTeHmanbpHas U peaan30BaHHas HUIIH.

Bun xak cucrema mnomynasuuil. Apeanbl BUIOB. Buibl M UX KU3HEHHbBIE
CTpaTernu.  3aKOHOMEPHOCTH  NOBEACHUS M MWIPAalUid  >KUBOTHBIX.

Brnomornueckme naBa3zuu YYXCPOOHBIX BUI0B

7.4

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBA3M MeXIy
opraHm3mMamMu B OuWoOIleHO3e. DKOCHCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKIMOHAIBHBIE OMOKM OPraHU3MOB B JKOCHCTEME: IMPOIYLIECHTHI,
KOHCYMEHTHI, peayueHTbl. Tpodudeckue ypoBHH. Tpoduueckue Ienu U CETH.
AOGunoTtndeckue 010ku skocucTteM. [[ouBBI M Wbl B 3KOCcHUCTeMax. KpyroBopor
BEILECTB U MOTOK HEPTUU B IKOCHCTEME.

OcHoBHBIE TMOKa3aTelnu IKOCHCTeMbl. buomacca u mpoayKIus. DKOJIOTUYECKUE
MUPaMHJIbI YUCEell, OMOMACChI U SHEPTHUH.

HanpaBnennbsle 3akOHOMEpHBIE CMEHBI COOOIIeCTB — cyKueccud. [lepBuunbie u
BTOPUYHBIE CYKLIECCUM M UX TMPUYUHBL. AHTpPOIOTE€HHBbIE BO3JCHCTBUSA Ha
cykueccuu. KimimakcHoe coobmiectBo. buopaznoodpasue u nojaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCHCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBL. ATPOIKOCHCTEMA.
ArporeHo3s. Paznnuns Mexxay aHTpONOTeHHBIMU U IIPUPOTHBIMU SKOCHCTEMaMHU.
Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucteM. ['opockas ¢uopa u
¢dayna. CuHaHTponM3aLus ropoJIcKkoil ¢ayHsl. buonornyeckoe u xo3siCTBEHHOE
3Ha4YeHHUE arpo’3KOCUCTeM M YypOO3KOCHCTEM. 3aKOHOMEPHOCTH (HPOPMHUPOBaHHUS
OCHOBHBIX B3aMMOJECHCTBUI OPraHU3MOB B DKOCHCTEMAX.

Ilepenoc 3HEpruM U BELIECTB MEXKIY CMEKHBIMHU SKOCUCTEMAMH. Y CTOMUMBOCTD
OpraHM3MOB, TONYJSIIMM M 3KOCUCTEM B  YCIOBHUSAX €CTECTBEHHBIX W

AHTPOIIOT€HHBIX BO3ICUCTBUN

7.5

buocthepa — oOmennanerapHas o06omo4yka 3eMiH, TA€ CYIIECTBYET WU




cyliecTBoBaJia Jku3Hb. Yuenue B.M. Bepnaackoro o Owuocdepe. ObGnactu
ouocdeps u e€ cocran. )KuBoe BeriecTBo OHOCHEPHI U €10 (PYHKIIHH.
3aKOHOMEpPHOCTH cCymiecTBOBaHusl Ounocdeprl. OcobeHHocTn Onochepbl Kak
rI00aTBbHOW  dKOCUCTeMBI.  J[MHamMW4Yeckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiectB M OHOreoXuMu4eckue LUKIbI (yriepoja, as3ora).
Putmu4HOCTS siBIICHUH B OHOChepe.

3onaneHOCTh OUochepsl. [lonsTHe 0 OrMoMe. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWMHBIC Jieca, CMEIIAHHbIC W IIMPOKOJMCTBEHHBIC Jieca, CTCNH, CaBaHHBI,
MYCTBIHHM, TPOIMUYECKHE Jieca, BBICOKOTOphs. Kimmar, pacTUTENbHBIA U
KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS KHBBIX CHCTEM, OICHKa X PECYPCHOTO TOTEHIMajda U

o6uochepHbIX QyHKINN

7.6

DKOJIOTHYECKHE KPU3KCHI U UX MPUYMHBI. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHuEe BO3AYIIHOW cpenbl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE BOJIHOW CpEIIbI.
OxpaHna BoAHBIX pecypcoB. Pazpymienue nousel. OxpaHa MOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICMCTBHE HA PACTUTENIBHBIA M KUBOTHBIM mup. OxpaHa
pPacTUTENBHOTO M YKUBOTHOTO MHUpAa. OCHOBHBIE NPUHLMIBI OXPAHBI MPUPOIBL.
Kpacubie kuumru. Ocobo oxpansemblie npupoanbie Tepputopuu (OOIIT).
borannueckue caznpl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIE TPUHLMUIIBI YCTOWYMBOIO PAa3BUTHUs YEJIIOBEUECTBA M IPHUPOJIBI.
PannonanpHOe  mpHUPONOMNOIB30BAaHUE U COXpaHEHHE  OHMOJIOrMYECKOTo

paszHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. IMaceunux B. B., Kamenckuii A. A., Pybmo A. M. u np. buosnorus.
10 xnacc. bazoBelit ypoBenb. — M., [Ipocsemenne, 2023.
2. Tlaceunuk B. B., Kamenckuii A. A., Py6bmoB A. M. u np. buosnorus.

11 xnacc. bazoBelit ypoBenb. — M., [Ipocsemenune, 2023.

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA
[Taceunuk B. B. buomnorus. 10 — 11 xnmacc. bazoBbiii ypoBeHb. Iloypounsie
pa3paboTku: ydyeOHOoe mocodue s 001eo0pa3oBaTeIbHBIX OpraHu3anuii. — M.,

ITpocenienue, 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubmunoreka IIOK https://m.edsoo.ru/7f41c292
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