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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yudeOHOMy mnpeamety «buonorus» (nanee - OMOJOTHS) Ha
ypOBHE cpeqHero ooOiiero odpazoBaHusi pazpaboTaHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

Cornacao nonoxenusim @I'OC COO mnpodunbHble ydyeOHbIE MNPEIMETHI,
u3yyaeMmble Ha YIJIyOJE€HHOM YpOBHE, SIBJISIIOTCS criocoOoM nuddepeHnunanuu
o0y4yeHUs Ha YpOBHE cCpeaHero oOiiero o0pa3oBaHHs W TMPU3BAHBI O00ECIECUUTH
OPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEIHUM OOUIUM, CPEIHHUM
npodeccuoHaIbHBIM U BBICIIUM 00pa3oBaHueM. B TO ke BpeMst Kaxablii U3 3TUX
y4eOHBIX TPEIMETOB JOJKEH ObITh OPUEHTUPOBAH HAa MPHUOPUTETHOE pPEIICHHE
oOpa3oBaTelbHBIX, BOCHHUTATEIbHBIX W PAa3BUBAIONIMX 3a/lay, CBS3aHHBIX C
npodopueHTaleil 00yJamuxcss 1 CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
00JlacTU HAay4YHOTO 3HAHMS, CBSA3aHHOTO C OWMOJIOTHEH, MEIMIIMHOM, SKOJIOTHEH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma mo ywyeObHOMY mpeameTy «buonorusi» naé€r npeacTaBiIeHHE O
HeNMu M 3aja4ax u3yuyeHusi ydeOHoro mnpenmera «buonorus» Ha yriyOoinEéHHOM
ypOBHE, onpeenseT o0s13aTeIbHOe (MHBAPUAHTHOE) MPEIMETHOE CO/IEpKAHUE, €T
CTPYKTYpPHpOBaHHE TIO paszielaM M TeMaM, paclpeiesieHne 10 Kiaccam,
PEKOMEHyeT TMOCJIe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4ETom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKHA Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEeW oOydaromuxcs. B mporpamme 1o  Ouosoruu
peanu3oBaH MPUHIMUI TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojgaps 4YeMmMy IIPOCMaTPUBACTCS
HAIPABJICHHOCTh HAa  MOCJENyIolee pa3BUTHE  OWMOJOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIIECHHUS K OKpyKarolled mnpupoaHoil cpeae. B
mporpaMme 1o OWOJIOTHU TakKe IMOKa3aHbl BO3MOXKHOCTH Y4YeOHOTO MpeameTa
«buonoruss» B peanuzamuu  TpeboBanuit DPIOC COO K TMUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS] U B
dbopMHUpOBaHUM  OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIILHOW  JEATEIHLHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YpOBHE CpeAHero o61ero 00pa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OMOJIOTMYECKOe OO0pa3oBaHUME B IIKOJIE W OPUEHTHUPOBAH Ha
pacmvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O KMBOM MPHUPOJE, OCHOBAX



MOJIEKYJIIPHOM M KIJIETOYHOM OHOJIOrMHM, SMOPHUONOrMM W OHOJOTHMU pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yuebHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCS K TMOCHEAYIOIEMY IOIYYEHHUIO
OMoJIOrMYecKoro  oOpa3oBaHUsi B By3aX M OpraHu3alMsIX  CPEIHETO
npodeccruonanbHOro 0opazoBanusi. OCHOBY €ro CoJAep KaHMsI COCTABISET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TOJNYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJIOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kimaccax 3TM 3HaHMS TOJYYarOT pa3BuTHe. Tak,
pacHIMpeHbl W YIIIyOJIeHbl OMOJIOTMYECKHE 3HaHUS O PACTEHUSX, MXUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS MPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, MOJYUYEHHBIMU OOYYAIOUMMHUCA TPU H3YYECHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMy mnpenmery "buonorusa" otpaxkaet
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA TOAXOAbl K H3YyYEHHIO OHMOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBbIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allMH, dBOJIIOIMHA OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro pa3HooOpa3usi 1uiaHeTsl. Tak, B 10 kiacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH H
OMONIOTUN PA3BUTHUSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonorun uenoBeka. B 11 kimacce wu3yuaroTcs S5BOJIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
00y4arouMMHCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, MPUHIIUIIOB U MPABUJI,
JIe)KAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO0Opa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEHO3a, KOCUCTEMBI, O BBIJAIOUINXCSA HAYYHBIX TOCTHXKEHHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAIHBIX ACHIEKTaX OMOJOTMYECKUX 3HAHUU. J1Jist
pa3BUTUS M TOJACpPXKAHHUS HHTepeca OO0ydaromuxcsi K OHOJOTHMU Hapsay co
3HAYUTENBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COACPKAHUU MPOTrPaMMBI
no OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS U PA3BUTHS
TOW WM WHOW 001acTh OWOJOTHUM, BKJIAJOM OTEYECTBEHHBIX M 3apyOEikHBIX
YUEHBIX B PELICHUE BaKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenp n3yuenus: yueoHoro npeamera «buosiorus» Ha yriayOJaéHHOM ypOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © TPUOOPETCHUE YMEHUH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
npo(ecCUOHaNbHON JeATEIbHOCTH, CBSI3aHHOM C OHMOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JocTmwkenne 1enw W3ydeHHUs ydeOHoro mpeamera «buwomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMBbI OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTUHY MUPa; O
CTPOSHUHU, MHOT0OOpa3uh M OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIMXCA C METOJaMH ITO3HAHUS JKUBOW IPUPOJIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOH W
KJICTOYHON OWMOJOTMH, HMOPHUOJIOTMUM UM OWOJOTUU Pa3BHTHS, TECHETUKH W
CCJICKIIUU, OWOTEXHOJOTMHM M CHHTETUYCCKOW OHWOJIOTHH, TaJICOHTOJIOTHH,
DKOJIOTHUH);  METOJaMH  CaMOCTOSTEIIbHOTO  IMPOBEJACHUS  OHMOJOTHYECKHX
uccienoBaHuid B Jyabopatropud U B Ipupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHUCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HAaXOJUTh,
aHAIM3UPOBATh M HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMAIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CUMBOJIMKOW; YCTAHABJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUA ¢  COIMAIbHO-)KOHOMHUYECKHUMU ¢  DKOJIOTHYECKUMU
npoOJieMaMi 4eJIOBEYeCTBA; OIEHMBATH IOCJIENCTBUS CBOEH MESITEIBHOCTH IO
OTHONICHUIO K OKPYXKaIIIeH NPUPOAHOU cpejie, COOCTBEHHOMY 3JI0POBBIO H
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W  COOMIOJATh  MEpBI
npodunakTuku MHGEKIIMOHHBIX 3a00JeBaHUMN, MpaBia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BHUTHE Y 00yYarOIMNUXCS WHTEUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TIpOIeCCe 3HAKOMCTBA C BBIJAIONUMHUCS OTKPHITHSIMH U COBPEMEHHBIMH
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMu, METOOJIOTHEH
OMOJIOTUYECKOTO WCCJICIOBAHMSI, IPOBEICHUS IKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PEIICHNUS OMOJIOTHYECKUX 3a/1a49, MOJICITUPOBAHUS OMOIOTHIECKUX
00BEKTOB U MIPOLIECCOB;

BOCTIUTaHUE Y O0YJarONINXCs IIECHHOCTHOTO OTHOMICHUS K KHBOW MPUPOJIC B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOTOTHICCKOM,



TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TPHUPOJC;
WHTETPAIllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

MPUOOPETCHHE  OOYJYAIOIUMHCS ~ KOMIIETEHTHOCTH B PalMOHATBLHOM
MIPUPOJIONIONIBL30BaHNHN  (COOJIOICHUE TPaBUI TOBEJICHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OHMOC(hEephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI U 3/I0POBBS
OKpyXXaromux Jrojeid  (coOmtojgeHuss Mep npodUiakKTUKU — 3a00JI€BaHUM,
oOecrieueHue O€30MACHOCTH KU3HEIACATEILHOCTH B UYPE3BBIYAHHBIX CHUTYAIHSIX
MPUPOAHOTO M  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIh30BaHUS
OMOJOTUYCCKUX 3HAHWW U YMEHHUH B MTOBCETHEBHOM KH3HU;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
HocenyIoneMy MnpodeccCHoOHAbHOMY CaMOOTPEACIECHUI0, B COOTBETCTBUU C
WHIAVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee 4nCI0 YacoB, OTBEJICHHBIX HA M3y4YEeHHE OMOJIOTMH Ha YIITyOJICHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60op opraHu3arMoHHBIX (HOPM, METOJOB U CPEACTB OOydUeHUs] OUOJOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OUOJIOTHYECKOT0 O00pa3oBaHUsT B  OpraHU3alUSIX CPEIHEro
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TPOBENECHUE JabOpaTOPHBIX M MpakTHUUeckux pabor. Taxke yuactue
00ydJaromuXcs B BBINOJHECHUU MPOCKTHBIX M y4eOHO-HCCIIEOBATEIbCKUX PabdoT,
TEMaTUKa KOTOPBIX OIpEACNIeTCs Y4YUTeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUATIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



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
Ouonoruu.  buojornueckue HaykKM W U3yyaeMble UMM TPOOJIEMBI.
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: MEAMUIMHE, CEJIbCKOM XO3SIHUCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacr, K. Jlunne#t, XK. b. Jlamapk, Y. [lapBuH,
V. I'apsen, I'. Mennens, B. . Bepuanckui, W. I1. [laBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykamuy», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEeMBbI U UX U3yUYeHHE

XKusble cuctembl Kak mnpeaMmeT wuzyudeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHHU3aIMs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpuU3HAKU *XUBOTO. JKu3HBb Kak (opma CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucTeM. MeToasl Ouosormueckod Hayku. HaGmromenwue,
U3MEpPEHUE, DKCIEPUMEHT, CUCTEMaTHh3anus, Mmeraananus. [lonstue o 3aBucumMon u
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynabraToB. [lprumHBl UMCKaXkeHHUs pPe3yabTaTOB »AKcrepumeHTta. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHuzmay, «buoreorenos», «buocdepa», «MeTosl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
U3YUYECHUU 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. Ilneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUSI COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonpl  MOJIEKYJISIpHOW M KJIETOYHOM  OWOJNIOTMH:  MHUKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpU(PyrupoBaHre, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
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, MHKPOIIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, oanexrpodopes, muddepeHmanbHOe IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KJIETKH. Makpo-, MUKPO- U YJIBTPAMHKPOIIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewlecTBa KIETKU. buosormdueckue mnoauMepsl. benku.
AMMHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoi Moisekybl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. [enarypauusi. CpoiictBa OenkoB. Kiaccudukanus Oenkos.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, [Ucaxapyibl, OJIUrOcaxapuibl U NOJUCAXapUIbI.
O6mwmii 1IaH CTpoeHus U (PU3MKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapodunsHO-rUAPOdOOHBIE cBOMcTBa. Kilaccudukanus Iunuos.
Tpurnuuepunsl, (ochomunuasl, BOCKU, cTepouibl. buomornueckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX 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.
buonornueckue pynkiuu ATD. BoccTtaHoBIECHHBIE TEPEHOCUUKHU, UX (PYHKIIMH B
knetke. Jpyeue wykneozuompugocpamer (HTD). Cexenupoanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoiiekyl. Mooeruposarue
CMpYKmypovl U QYHKYULl OUOMONEKYT U UX KOMNiekcos. Komnvromepholii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

Hunarpammel:  «PacnipeneneHre XHMUYECKHX JJIEMEHTOB B HEXKHBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIE.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIBI  Oenkay, «CTpyKTypbl OENKOBOW MOJEKyJIbD», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyNl JUNuaoB», «HyKIEnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C IMMOMOIIBI0O KaYeCTBEHHBIX
peaKIuii».

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

Tema 5. CTpoeHue n GyHKINH KJIETKH

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



CrtpoeHnue npokapuoTuyeckoit kiaeTku. Knerounas creHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmaruyeckas MemOpana (Tuazmanemma). CTpykTypa IJIa3MaTHUYECKOU
MeMOpaHbl. TpaHCHOpT BEHIECTB yYepe3 MIa3MaTUYECKYI0 MEMOpaHy: MaCCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJMEBOTO Hacoca. DHAOLUMTO3: MUHOIUTO3, (aronuTo3. Dk3ouuto3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

Hutommasma. [uto3ome. [lutockenet. JIBumxenue murorasMbel. OpraHouasl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onbku, TU30COMBI, UX CTpoeHHE U (yHKIMH. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OpraHouAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas QyHkius anmnaparta [onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvdxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonoputi u niacmud. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannsie opranounnbl kietku CtpoeHne u QyHKIIMM HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AKkmunogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleuHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CrTpoeHue © JBUKEHHE JKTYTUKOB H peCcHUYEK. MHUKPOTpyOOUKH
nutoriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
muxpompyooukamu. Momopuule benxu.

Anpo. Obonouka sapa, XpOMaTUH, KapuoIulazMa, SIpPBIIIKH, UX CTPOCHUE H
bynakiuu. SAnepHbrii  O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpoOMOCOM B HHTepha3HOM sjape. Iyxpomamun u 2cemepoxpomamun. bemku
XpOMaTUHA — THCTOHBL. JluHamuka s0epuou obonouku 6 mumo3ze. AoepHviii
mpancnopm.

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

JdemoHcTpanumn



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

Tabmuiet u cxembl: «CTpoeHHE SYKApUOTHUYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTkW», «CTpoeHHMEe  pacTUTeNbHOW  KIeTKu», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHUSCKOU KIICTKI.

OOopymoBaHre: CBETOBOW MHMKPOCKOII, MHKpPOIIpENapaThl PacTUTCIIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

Jlaboparopnass padora «/3yueHHe CTpPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOB.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHasi paGora «lccienoBanue Tuia3Moiu3a M JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IUTOIJIA3MBl B
PaCTUTEIIBHBIX KIICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMUIATINS ¥ TUCCUMIJIAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIM M TETEPOTPODHBIA. YYacTHUE KHCIOpPOJa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpaiienue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapakTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otinuunst pepMEHTOB OT HEOPraHWYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTUOUTOPHI. 3aBUCHMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (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. CreToBas U TemMmHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munot
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHHEe (DOTOCUHTE3A.

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

Ana’poOHbIe opraHu3mbl. Bumbl OpoxeHus. IIpogykTel OpoXKeHUS W UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBI. Drarnbl HSHEPTeTUYECKOI0 oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

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



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

JdemoHcTpanuun

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

Tabnuupl u cxembl: «POTOCUHTE3Y, «IHEPreTUUECKUl 0OMen», «buocunTes
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIIIa3bl WIHM KaTalasbl)y.

JlabopaTtopHass paGora «/3ydueHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHuEe TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

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

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunuusi — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ atansl. Ydyactue TpancnoptHeix PHK B 6nocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KoawpoBanue amMuHOKHCIOT. Pons pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoeHuu 2erog. OpraHuzanusi reHoMa y
MIPOKAPUOT U 3YKapHOT. Perynsiusi akTUBHOCTH I'€HOB Yy MHpoKapuoT. ['mmoresa
onepoHa (®. XKako6, K. Mano). Monekynsipnvie mexanuzmvl IKCHPECcuu 2eH08 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HekiieTrouHble (OPMBI JKU3HU U 00JIUTraTHBIC TTapa3uThl. CTpoeHme
MPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros. JKusHeHHbill YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

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

buoungopmamuxa: unmeepayusi u ananuz o6onvuux 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», «Bupycs»,
«bakrepuodarny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnuecknii  (MOCTMUTOTHUYECKHI),  CHUHTCTHUYECKUH U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApHOCTh,  NOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJUIEIbHOCTD.
Mexanusm perummkaunu JIHK. Xpomocombl. 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. KapnoknHes m LIUTOKMHE3. bronornueckoe 3HauyeHHE
MUTO3a.

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

Krnerounoe siapo, XpoMocombl, (yHKIIMOHAJdbHAsi T€HOMHKA. Mexanusmul
nponugepayuu, ouppepenyuposxu, cmapenus u eubeau xiemox. «l{ugposas
K1emKa» — ououHgopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

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

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KJIeTKaX
KOpEUIKa JIyKay.

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOTIpEnapaTax».

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

Tema 9. CTpoenue n GQyHKIIUM OPraHN3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TIpPHUOBI, OJHOKIECTOYHBIC
BOJIOPOCTH, APYyrue NpoTUCThl. KonoHUaIbHbIE OPTaHU3MBI.



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

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MMOKPOBHAsI, TMPOBOASAIIAs, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTPOCHUS,
(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 M TE€HEpAaTUBHBbIE 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 KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOT'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
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
NUIIEeBAapUTEIbHOrO TpakTa. [IumeBapurensHpie 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  YCIOKHEHUE CTPOCHUS JIETKMX TIMO3BOHOYHBIX KHUBOTHBIX.
JlpixaTenpHasi cHUCTEMa 4YeaoBeKa. MexaHW3M BEHTWISLMM JIETKUX Y NTULl U
MJeKkonuTaonmx. Perymsmus aprxanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BEWIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewecTB y XKUBOTHBIX. KpoBeHOCHas cucreMa W €€ Oprasl.
KpoBeHocHast cucTteMa TO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyrum kpoBooOpaimieHus. IBOJIIOINHUOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuiubTpanus,
CeKpelrsi 1 00paTHOE BCAaChIBAHME KaK MEXaHU3MbI pabOThl OPraHOB BbIJICICHUS.
CBs3b MOJIOCTH TEJIA ¢ KPOBEHOCHOW M BBIAEIUTEIBHON cCUCTEMaMu. 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 TUCTHl MPOCTEHIIUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTBa macCUBHON M XMMHUYECKOM 3a1UThl. DUTOHITUIBI.

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 KiIoHaJIbHO-cenekTuBHOro ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxxumocts ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3zgpaxumMocTe W peryianus 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
CUCTEMA.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucTteMbl OpraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «TkaHu pacrenuit», «KopueBble cuctembl», «CTpoeHue ctelisy,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMay, «DHAOKPUHHAsA cuUcTeMa», «CTPOEHHME MBIIIIBD,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPBI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOoro uepBsa», «HepBHas
cucreMa peid», «HepBHas cuctema JsArymkw», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKpOIpENnapaTbl TKaHEH, pPaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTIENIOB, BJIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
000Opy1I0BaHUE JJIsI IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3IYIITHOTO MTUTAHUS PACTCHUH,
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. PazmHoXeHNe H pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  OGecronioro  pa3MHOXKEHUS:  [MOYKOBAaHUE,  CHOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBeie kineTku, uid ramersl. Meio3. Craauu
Meno3za. [loBegenne xpomocom B menose. KpoccuHnrosep. bruosorndyeckuii CMbICIT
Melo3a M TO0JIOBOro mpouecca. Melo3 U €ro MecTo B KU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y x«uBOTHBIX. [[070BBIE KEIE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CrepmaToreHes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). Jpobnenuwe. Tumsl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JIPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(ractpynsinus). 3akiiaJika OpraHOB M TKaHEU U3 3apOJIbIIIEBbIX JIUCTKOB. B3anMHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUJIaHAa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOpOB OKpYKaloIIEeH Cpe/ibl.

Poct u pazButue xuBoTHBIX. [locTamOpuoHanbubii nepuon. Ilpsimoe u
HempsiMoe pas3Butue. Pa3zButue ¢ metamopdpo3oM y OECHNO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHolornueckoe 3HaYeHUE MPSIMOTO UM HENPSMOTO



pa3BUTHUA, UX PACHPOCTPAHEHUE B MpuUpoje. THUMbl pocTa >KUBOTHBIX. DaKTOpPHI
PEryJSIUU POCTA )KUBOTHBIX U yenoBeka. CTaguu nocTaMOPHOHAIIBHOTO pa3BUTHUSA
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B Mpolecce Meko3sa.
I'amerorene3 y pacrenuil. OIJIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

IToptperst: C. I'. HaBamun, X. [IInemas.

Tabnuupel u cxembl: «BereratmBHOe pa3mMHOXkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE DSBIIICHBD,
«Pa3mHOxeHne ruapel», «Meio3», «Xpomocombl», «I['amerorenes», «CTpoeHHE
ANIEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJUM OHTOreHe3a», «lIpsamoe 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», «KU3HEHHbIW LHUKI MXa», <«KHU3HEHHBIM  IUKI
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK WU
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGoparopHasi padora «l3yuyeHre CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckasi padora «BbIsiBICHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MMO3BOHOYHBIX JKHBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

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

Hctopust craHoOBIEHHUST W pa3BUTHUS TEHETHMKM Kak Hayku. Paboter 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 MOHATHUSI U CUMBOJIbL. ['OMOJIOTMUHBIE 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 TUYECKU M.

JdemoHcTpanuun

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 pabora «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 MeHaenss — 3aKOH paculeIuieHus] NpHU3HaKkoB. L[UTonormyeckue OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

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

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

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HACJIEIOBaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY TeHaMu. XPOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

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

['enotun kak uesnocTHas cucrteMma. [lmenoTponust — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMoJeNCTBUE HEaUICNbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MeXaHU3MbI CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabnuipbl u cxemsl: «llepBeiit 1 BTOpoit 3akoHbl Menaens», « Tpetuii 3akoH
Mengaens», «AHaIM3HpyrOLIEe CKpellnBaHuey», «HemomHoe aoOMUHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm NOTULBDY,
«MHOXECTBCHHBIN aIeIn3M», «B3anmMoIeiCTBUE T€HOBY.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
THOPHUIOB TIEPBOTO TOKOJICHUSI M PACIHICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JNEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIEIOBaHUS MPU3HAKOB, MOJECIb JJIs
JNEMOHCTpAallMd CLEIUICHHOTO HACJIEAOBaHUSl MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporipenapart: «J[po3oduiar.

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

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

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumogeiictBue reHoTMHa W cpeabl npu  GpopMHpOBaHUHU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAs U HACJICICTBECHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUYMBOCTH. HopMma peaknuu npusHaka. BapuarmoHHBIN
psan u BapuanuoHHas kpuBas (B. Moranncen). ColicTBa Moau(pHUKAIIMOHHON
U3MEHYHBOCTH.

['eHoTunuueckas n3MEeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON M3MEHUYHUBOCTH.
Bupl reHOTUTTHYECKOW N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIllHOHHAS.

KomOunaTuBHasT M3MEHYMBOCTh. MeH03 M TMOJOBOH TpoIlecC — OCHOBa
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETHYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYUUPOBAHHBIE MYyTalluud. SaepHble WU
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue U TMOJoBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3meHunBoctu (H.U. BaBuiioB). BHesinepHass U3MEHUMBOCTH U
HaCJIeICTBEHHOCTb.

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

JdemoHcTpanumn

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

Tabmunibl w  cxembl: «Buabl  uw3MeHUHMBOCTHY», «MoaudukamoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MCHYHUBOCTHY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: XUBbIe U TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX PAaCTEHHI,
pucyHku (potorpadun) )KMBOTHBIX C Pa3IUYHBIMUA BUJIAMH U3MEHYUBOCTH.

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

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

Tema 14. I'eneTuka 4esioBeKka

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa. Meroapl  M3y4YeHHMs] TEHETMKH  4YEJIOBEKAa: T'€HEaIOrMYECKUu,
OJIN3HEIIOBBIN, [IUTOTCHETUYECKUH, MONYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMenHoe OnpeeIeHNE rE€HOTHUIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIUIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HaueHUE MEIUIIMHCKONW TeHETHKU B MPEIOTBPAIIEHUHN U JICYCHUN TeHETHUYCCKUX
3a00JeBaHUil yemoBeka. MeauKo-TeHeTUUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE ACIEKThl MCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

'enetnueckre (akTOpbl TMOBBIIIEHHON YYBCTBUTEIBHOCTH YENOBEKAa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yenoBekay, «I eHerndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkaiusi W CeNeKus. 3apOoXIEHUE CEJIEKUUU U JOMECTUKAIUU.
Vuyenne H. U. BaBunoBa o LleHTpax MNpPOUCXOXKIECHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Ponp cenexkuuym B CO3MaHUU COPTOB PACTEHUM WU IOPOJ
#&uBOTHbIX. CopT, mOpojaa, mMTaMM. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padOTHhl.

Metoasl ceneKIMOHHOW padoThl. MCKycCTBEHHBIM OTOOp: MACCOBBIM U
WHAUBUIYaIbHBIM. DTarnbl KOMOWHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
Mpou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannannoOHHBIN M XUMUYECKUNA MYTAareHe3 Kak MCTOYHHUK MYTallui y KyJIbTYPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAaKTUPOBAHUS UM METOJ/OB
pexomOuHaHTHBIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuan3aIvs.
bnuskopoacTBeHHOEe — cKkpemuBaHue, ~WiIM  uWHOpuauHr.  HepoacTBeHHOE
CKpellluBaHue, win ayropuauHr. ['erepo3uc m ero mpuuuHbl. lcmoib3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. IIpeogonenue Oecruonus
MEKBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PAaCTCHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U M3YUYCHHE T'€HETUUYECKHUX PECYPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyuueHUs Cyuecmayioumux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /I. K. bensies.

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

JlaGoparopHasi padora «/3yueHue copToB KyJbTYPHBIX PACTCHUHN U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXEHHS CEJICKIIMU PACTECHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, MCTHOJIB3YyEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAaHEBBIC
KYJbTYpBI, MUKPOOPTaHU3MBbI, ux XapaKTEepPUCTHUKA. Tpanuuunonnas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHMUECKUX
TexHoJiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTHM M MHCTPYMEHTOB ILIEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LEJIbIO MOJYYEHUS] OPraHU3MOB H MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK UM TKaHEW pacTeHUN U
#*uBOTHbIX. KpuoOanku. Comaruueckass TruOpuau3aluss W COMAaTHUUYECKUU
sMOpuorene3. lcmonb3oBaHue TramaouaoB B CeNEKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OILUIOJOTBOpEHHUE. PeKOHCTpyKIus
SUIEKJIETOK U KIOHUPOBAHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALIMKU SIAEP KIETOK.
Texnonocuu 0300po8eHUs, KYJIbMU8UpOBaHus U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JITHK. Cozoanue mparnceennvix opeanuszmos.
JlocTMKeHUsT MW TEPCIEKTHUBBI  XPOMOCOMHOM W TE€HHOM  WHXKEHEPUHU.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [TLHP-
TUarHocTuka. MeTaboJOMHBIN aHanu3, TEHOLICHTPUUYECKUU aHallu3 MpOoTeoMa
YeJoBeKa I OIEHKU COCTOSIHUS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
dbyHIaMEHTaTbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHUS KOMILIEKCHBIX
TKaHEW CoYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTrO OMONPUHTUHTA U cKaddonaunara
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl oT Bo3Oyauteneir OPBU, ycraHoBieHume MOJEKYISIPHBIX MEXaHU3MOB
dbyaknuonupoBanuss PHK-comepxkaiux BUPYCOB, BBI3BIBAIOIIUX 0CO00 OMAacHBIE
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

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

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCITBIX IPOAYKTOBY.

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

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIIHOHHBIX MPeEICTABJIEHUH B
Oonosoruu

OpomouronHas teopusa Y. J[lapBuna. Ilpeanoceulkn BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHW3MOB, HACJEJCTBEHHAs W3MEHYUMBOCThH, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



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

JdemoHcTpanumn

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHul u kUBOTHBIX (o Jlamapky)», «Kapra-cxema
mapipyta nmyrtemectsust U. Jlapsunay, «Haxonku Y. apBunay, «@opmbl 00pHOEI
3a cyuiectBoBaHue», «lloponbr romybeit», «MHorooOpasue KyJIbTypHBIX (HOpM
KammycTh», «I1opobl JoMaTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOUICHUS JABWXKYIIUX CHJ DBOJIOLHUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHuIa 3BOIOIUUA. COBPEMEHHBIE METO b
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuid. M3Menenue
reHopoHJa TOMYJSIIUM KakK dJEMEHTapHOE OHBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOphl (ABUXKYIIKME CHUJIBI) JBOJIONUU. MyTalmoOHHBIN
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHBIE HM3MEHEHUS YacTOT ayienedl B  Homymsauusax. OQPdekT
ocHoBatens. JOgpgexm Oymuliounozo eopaviuka. CHUdCeHUEe 2eHemU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue sgppexma Opetigha eenos 6
bonvwux U manvlx  nonyuayusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpaduieckas (mpoCcTpaHCTBEHHAs), Orojorndeckas (PempoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBisomuil (Qakrtop dBomOruu. DoOpMEI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIIHH.
Bo3HukHOBEeHHME ~ TPUCTIOCOONECHWH y  opranm3mMoB.  Apomopdo3sl U
uauoananrtanuu. [lpumepsl nmpucmnocoOaeHU y OpraHu3MoB: MOPQOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u crpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIOIMU. M3onsiuust — kiaoueBo Qakrtop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1I000pa30BaHUS aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (moNUIUTON TU3a1us,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BomonmoHHOW OMONOrMM B pa3pabOTKE Hay4YHbBIX METOOB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl POPMUPOBAHUS YCTOMUMBOCTU K aHTUOMOTHKAM U CIIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYEcKass M30JsLUs MONYJIALUA ceBaHCKOM (openny,
«'eorpadmyeckas H30JMALMSA  JUCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIIBI
naypckoi», «[lomynsiroHHbIe BOJIHBI YUCIEHHOCTH XHUIIHUKOB U KePTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromias OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOwsl BUa00Opa3oBanus», «l'eorpaduueckoe BHmI00Opa3oBaHHe
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUILY,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIi THOPUTY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ TNpuUMepaMH pPa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepeit
pa3HBIX BHJIOB, TepbapuM pacTeHUN OJHM3KUX BHUAOB, OOpPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BbIsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucrmocoOneHuss  OpraHM3MoB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlabopaTtopHas padora «CpaBHeHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBoiouuu. [laneoHTonornueckue  MeToAb
u3ydeHus odBoionuu. [lepexomupie ¢GopMbBl W (PUIOTEHETHYECKUE PSIBI
OpraHU3MOB.

buoreorpadguueckne Metonapl uzydeHus: 3Boonuu. CpaBHeHue (IOpHl U
dayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiu. Bupabi-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbl H3yUECHHUS
sBOMIONIMK. ['eHeTHYeckre MeXaHU3Mbl HBOJIIOIMM OHTOTEHE3a U TMOSBIICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
PynuMentapubie  opraHbl M aTaBU3MbL.  MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJIbI MOCTPOEHHUS (PUIOTCHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

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

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. I'ekkens.

Tabnuuel u cxembl: «DunoreHeTHYECKU pAsl JOMWATNY, «APXECONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«Penmukth»y, «HavanpHble cTaguu SMOPHUOHAILHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l 1aBHBIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJIIOIIUNY.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKH HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JJoHaydHble NPEACTABICHUS O 3apOXKACHUU KU3HU (KPEalUOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannanuanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTpOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHnas
(reojoruyeckasi) dBOJIONUSA. XHMHYECKas dBOJIONMSI. AOWOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Yex) m rumote3za «vmpa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnmn u meroasl €€ wusydyeHus. lckomaemble oOpraHmyeckue
octaTku. ['eoxpoHosmoruss u e wmeroabl. OTHOCUTENbHAS U a0OCONIOTHAS
reoXpoHoJiorusi. ['eoxpoHosornueckas Imikana: 30Hbl, 3pbl, IEPUObI, STTOXH.



Hauvanenbie stambl opraHudeckor 3BoJroLUU. [losBiieHWE U 3BOIOLUA
NEPBBIX KIETOK. DBotoUus MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKH KaK aHAJIOT MEPBbIX Ha 3eMJjie COOOIIECTB.
CrpomaronuTsl. [IpokapHOTHI U yKapUOTHI.

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

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHH. OCHOBHbIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
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 )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX U
ntull. [lpuniun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MpPOTEepO30u,
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 — SKOJOTMYECKHUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI 3KOJIOTMYECKHN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[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
M3YUYEHHUIO CcaMo3apokJeHusi xku3Hu», «Cxema ombita C. Mwuwmnepa, I'. FOpwny,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLMNY, «CxeMa o0pa30BaHUS HYKAPUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pactenHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKIeTOouHbIe BOJOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIIEYHONMOIOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou 3pe», «Pa3zBuTHe JXKU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue Xu3HU B
[aJIE030MCKOU 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3Butue xKu3HuU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyye€Ja NTUIl W 3BEpeEl,
KOJUICKIIMM OKAMEHEIJIOCTEH, TMOJE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

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

JlaGoparopHass padora «/3yueHnWe M ONUCAHME MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS pPaCTECHUIM
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOTeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

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

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YEIOBEKA OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HMM INPHU3HAKOB. Pa3BUTHE IOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTHYECKHE, COLUATbHBIE.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIIBI) U paHHUE MOHTUABI — OOIIME MPEIKHA YETOBEKOOOPa3HbIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — ABYHOTHE MpEKH Jtofel. YenoBek yMelnbli, rnepBbie
W3TOTOBJIEHUA OPYIHU Tpyaa. UenoBeK MpSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a  mnpenensl  Adpuku. UYemoBexk redgensOeprckuii  — oOmuUNA  mpesox
HEAHJEPTAIBCKOTO YEJIOBEKA U YEIOBEKa pa3yMHOro. YenoBek HEaHAEPTAIbCKUN
KaK BHJ JIIOJICH XOJIOJIHOTO KjiuMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esioBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTauuoHHbIM mpouecc U noaumopdusMm. IlonmynsnroOHHBIE BOJHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBaTOpUabHAas),  MOHTOJOWIHAs
(a3maTcko-amepukaHckas). BpeMss M myTu pacceneHusi 4elloBeKa IO IUIAHETeE.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcniocoONEHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apeiipa TeHOB Ha MOPQOJNOTHIO U
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHU.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALM. buoconumanbHble MCCIEN0BaHUS MPUPOIbI YETOBEKA.
HccnenoBanue KOBOMIONKUH OMOJIOTMUECKOTO U COIMATBHOTO 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 aTaBU3MbD», «JIBUKYIINE CHIIBI aHTPOIIOTEHE3a», « DBOJIIOLUOHHOE
IpEBO  4YeloBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
NpAMOXOASAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEAMETOB MaTepualibHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeoBeKa,
doTorpadum HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBEeKa M uepena IMIUMIIAH3€, MOJENb KUCTH YeJIOBEKa WU KHUCTH
IMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

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

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — HaAyKka O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue U pa3BuTHe sKojgoruu B Tpyaax A. ['ym6oneara, K. @. Pynse,
H. A. CesepnoBa, 3. I'ekkensa, A. Tencnu, B. H. Cykauépa. Paznensl u 3agauun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaAMHU.



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

3HaUEHUE OKOJOTMYECKMX 3HAHUW IS YEJOBEKAa. JKOJIOITMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBs3€W 4esoBeuecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «Pa3znensl skonorumy», «Metonbl skogorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: a0UOTHYECKUE, OMOTHYECKHE, aHTpoIoreHHbie. O0mme
3aKOHOMEPHOCTH JAeNCTBUS dKojoruyeckux (axropos. Ilpasuino munumyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak skonoruueckuii ¢akrop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHasg poJib CBETA.
doTonepuoanu3M.

Temmepatypa Kak »dKoJioTHUecKHi ¢akTop. JlelcTBue Temmeparypsl Ha
opranu3msl. [IoMKMIOTEpMHBIE U TOMOMOTEPMHBIC OpPraHW3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHund K
noj/iep ka0 BogHOTO Oanmanca. Kmaccudukamnus pacTeHHil MO OTHOIICHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUs OPraHW3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, OYBEHHAs,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3uMKO-XUMUYECKHe
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HHU.

Kusznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKuznennsie GOpMbI paCTeHUN: JE€PEBbsI, KYCTAPHUKH, KyCTAPHUYKHA, MHOTOJIETHUE



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

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue,  (opuyeckue, Qadpudeckue).  3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmumpl w cxembl: «Okojorudyeckue (axkropel», «CBETOBOW CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUS OPraHU3MOB», «bBHOJIOTHYECKUE PUTMBI»,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm», «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6opynoBanue: repdbapuyd pacTeHUN W >KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJNIOOUBBIC, TEHEIIOOMBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapri U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHHM, Uydesia MTHI] U 3Bepel, 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 H3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuul H
KOJUICKITUU DPACTEHWI M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOJICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBISIBICHHE TPUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Ouosiornueckas cucrema. Poib HEOTHOPOJAHOCTH Cpe/ibl, PU3HUECKUX OApHEPOB U
0COOCHHOCTEW OMOoJIOruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJALUU: YUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOKIAEMOCTb, HOPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JluHamuyKa monmynsauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHue TMHAMUKY NoNyJisiiuud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsaiuss 4UCIEHHOCTH TOMNYJAIUN: pPoJib (PaKTOpOB,
3aBUCAIINX W HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsitTue 06 »KojmorMueckoil Huie Bujpa. MectrooOutanue. MHoOromepHas
MoJzieNb 3Kojornueckor Humm Jx.J. XaruumHcoHa. Pa3zmepbl 3KOJIOrM4ecKoun
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

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

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

JdemoHcTpanumn

IToprper: Jx. 1. XaTunHCOH.

Tabmumbel W CXeMbl: «ODKOJOTHYECKHE XapPaKTEPUCTUKU  TOIMYJISIIUNY,
«IIpocTpancTBeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMm», «Mogenb s3kosorndeckor Humu Jx. M. XatunHconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss CceMsIH  pacTeHUH K
PAaCCETICHUION.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHNIECKHE CHCTEMBbI.

CoobOmiecTBa opranu3moB. buoreHos u ero crpykrypa. CBs3M MeEXny
opraHu3MamMu B OHOIIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. [10uBbI U Wbl B 3KOcUucTeMax. KpyroBopoT BEIIECTB U ITOTOK SHEPTUH
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBrienHble 3aKOHOMEpHBIE CMEHBI COO00IIEeCTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W WX NPUYUHBL. AHTPOIOTCHHBIE BO3JICHUCTBUS Ha
cykueccun. KiimmakcHoe cooOiectBo. buopasHooOpasue u nmojaHoTa Kpyropopora
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[Ipuponubie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1eCO8, cmenel, nyCmvlHb.

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

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u d¢ayna. CuHaHTponu3zaumusi TOpOACKOM ¢ayHbl. buonoruueckoe 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.

Mexanusmul 8030elicmeusi  3A2pA3HEeHUll  PA3HbIX Munos 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,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHIA YHUCET»,
«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, KOJUIEKIIUN HACEKOMBIX, Yydesa MTHIL U
3Bepeil, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3usi MEIKUX TMOUYBEHHBIX
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
XO3SIUCTBO)».

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
ri100abHOM 3KocHucTeMbl. J{nHaMHuueckoe 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 WX TNPUYMHBL. Bo3aeicTBue dYenoBeka 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
pPaCTUTENBHOIO U JKUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubsie kHuru. Oco0o oxpansembie mnpupognsie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEJIOBEUYECTBA U MPUPOJBIL.
PanyionanbHOE ~ TPUPOJOMNONIB30BAHME W COXpaHEHHWE  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  atMocepbl»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAeNN yIpaBIIEMOr0 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 ycraHaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUSA
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTrPAMMBI 110 OHOJIOTHUU
BBIZICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKON
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO  OHOJIOTHH,
yejieHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMA Pa3BUTHS OHOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, HaAluyue  NpPpaABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HESHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMH B OOIINECTBE NMpaBWJIAMH W 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'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIUXCS PYKOBOCTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMNbITAa ACATEILHOCTU B MPOILIECCE peau3allid OCHOBHBIX HAMNpaBICHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

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

OCO3HAHHUE CBOMX KOHCTUTYLHMOHHBIX MpaB MU OOSI3aHHOCTEH, yBaXKeHUE
3aKOHA U MPaBOMOPSIIKA;



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

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

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

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

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM rPaK1aHCKOMN 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 OTHOILIEHUE K IPUPOJHOMY HACIIEIUIO U MaMATHUKAM IIPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMHM, TOHMMAHUS 3HAYEHUS OWOJIOTMH B TIO3HAHUU 3aKOHOB
PUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEACHMUS;

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

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOCHUE 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 OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
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;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 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, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

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

OCO3HAHUE TMOCTEJCTBUN M HEMPUATUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HMX BO3MOXHBIX MOCHEACTBUNA s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BaHUEM  (COOJIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPHUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochephl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHUE NPOTHO3HPOBATH HEOIArONPHUATHBIE 3KOJIOTUYECKUe
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIBITa TS TETHHOCTH HKOJIOTUIECKOM HAIPAaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN JMEATEITHHOCTH 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 MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHUH TpoOJieM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJIa U3 IJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIICHUSI  OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
MIPY U3y4YCHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIONh30BaTh OWOJOTUYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHNI0, K AKTUBHOMY IIOJYYE€HHUIO HOBBIX 3HAHWW TO OHWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIe Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYUYHbIC MOHATHS, OTPa)KaroIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cHenuuky MeToA0B TIO3HaHWUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cUcTeMa, Hay4yHbIH (DaKkT, MPUHLUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue,  HAONIOJeHUWEe,  M3MEpPEeHHe, OKCIEPUMEHT H  JApYyrue);
yHUBEpCaJlbHbIE YyueOHble JIEUCTBUA (TI03HABATE/IbHBIE, KOMMYHHUKATHBHEIE,

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

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

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuvaromierocs OynyT cGhOpMHpPOBAaHBI TO3HABATENbHbBIE
YHUBEpPCAJIbHBIE yUeOHbIE 1eHCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIEC YUeOHbIE
JEUCTBUS, PETYISITHUBHbIE YHHUBEpCaJbHbIE Yy4yeOHbIE JEWUCTBHS, COBMECTHAs
NEeATEIbHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS IMPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBeEpPCaJIbHBIMH Y4eOHbIMH NMO3HABATEIbHBIMHU
AEeCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KiIacCU(pUKAIIUHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LEeNu MAESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTH>KEHUS, COOTHOCUTH PE3YJIbTAThI I€SITEIbHOCTH C TOCTABJIECHHBIMHU LIEJIAMU;

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

CTPOUTH JIOTMUECKUE pACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PaCCMaTPUBAEMBIX
SABJICHUSX, (GOPMYJIHUPOBATH BHIBOIBI U 3aKIIOUCHHUS;

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



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHaIM3a HUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

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

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX peasIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOMN JEATEIbHOCTH,
HaBBIKAMHU  paspelieHus MnpoOsieM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
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,;

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

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

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

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

yYMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEICSATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

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
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UpPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHSI, KPUTUICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynHUpoBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIM fA3BIK B Ka4yeCTBE CpEJACTBAa Ipu pabore ¢
Oumosiorndeckor umHGOpPMANME: TPUMEHATh XUMHUYECKHEe, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAKHM M CUMBOJIbI, (OopMyJibl, abOpeBUaTypy, HOMEHKIATYpYy,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

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

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY 0OCYXIaeMol Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOajbHBIE CpeAcTBa OOIEHWSA, MOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMATYATh 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;

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

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboTHI MpU pelIeHu OMOTOTHYECKO MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

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



NPUHUMATh I[€IM  COBMECTHOW  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM 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 OMOJIOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M MOCTYNKAX MO OTHOUICHUWIO K KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaLUAX;

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

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHUM, MCIOJIb30BAaTh MPUEMBI pedieKCUM Jisl OLEHKU CUTyalluu, BhIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, MTOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS COJEpkKaHUA Y4eOHOro MpeaMeTa
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAHBI Ha OOECIeUeHUE
npodpunbHOro  o0yueHus  oOydaommxcs  Ouonmorud. OHHM  BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHWH, BUIBI JEATCIBHOCTH T10
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

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

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYyOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraloNMe OMOIOTUYECKNE TEPMHUHBI W TIOHATUSA (KHU3Hb, KIIETKA,
opraHusM, MeTabolu3M, TOMEOCTa3, CaMOPETYIAIMSI, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBunmoBa — o wmeHTpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUSI, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOU M3MEHYMBOCTHU H. . Bagsunoga), MPUHLIHAIIBL
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIICTSATH CYIICCTBCHHBIC MTPU3HAKHN: BUPYCOB, KIECTOK MPOKAPHOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, B TOM YHCIIEC
OakTepwuii, rprOOB, paCTECHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB pACTEHWU, >KUBOTHBIX, YEJOBEKA, IIPOIECCOB IKU3HEICATCILHOCTH,
MPOTEKAIONINX B OPTaHU3MaxX PACTCHHH, JKUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeH03a, raMeToreHesa, "MOpUOreHe3a, MoCTIMOPHUOHATIBLHOTO Pa3BUTHSI,
pPa3MHOXEHUS,  WHAWNBUAYAJbHOTO  pPa3BUTUSA  OpraHu3mMa  (OHTOreHE3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBI3M MEXIY OPTaHOWIAMHU KICTKH H HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
opraHaMyd W CHCTEMaM{ OpPTaHOB Yy pACTCHUH, >KMBOTHBIX M 4YEJIOBEKAa W HUX
GYHKIUAMHA, MEXAY CHUCTEMaMH OPTaHOB W WX (DYHKIUSAMHU, MEXKIY dSTallaMu
oOMEHa BEIICCTB, ATallaMHu KJIETOYHOTO IIMKJIA ¥ KU3HCHHBIX ITUKJIOB OPTraHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T'EHOTHIIOM W (DEHOTHUIIOM, (PCHOTHUIIOM H
(dakTopamMu cpeibl OOUTAHMS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX 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 BBHITIONHATh J1a0OpAaTOpPHBIE W TPaKTHYECKHUE PabOTHI, COOJIOIATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

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

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMoorud,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBISATH  TOJNYYCHHBIC  PE3yJdbTaThl HAa  YUYEHHYECKUX

KOH(DEpeHITHsX;
YMEHUE OIEHUBATh JTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCIIEJIOBaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUWE,  HCKYCCTBEHHOE

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



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTU OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUU,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTrMYecKoro oOpa3oBaHMS B  OpraHU3AlUSAX CPEJAHEro
po¢eCCUOHATILHOTO 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 (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B IO3HAHWUU 3aKOHOB MPHUPOJBI M PEUICHUU HKOJOTHUUYECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKIIOYAET
OTpeNeNIeHns] M TOHMUMaHUE CYITHOCTH OCHOBOTIOJIATAIOIINX OHOJOTUYECKUX
TEPMUHOB M TOHATUU (BUI, 3KocucTeMa, Ouocdepa), OMOIOTUYECKHUE TEOPUH
(aBomronnonHas teopust Y. JlapBuHa, cCHHTETHYECKas TEOPUS IBOJIOLUU), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boitoniuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTUYECKON NUpaMuIbl 3HEpruu), runoresbl (runoreza «vupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOrO  IO3HaHWS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIECOBAHUSIX JKUBBIX 00BEKTOB U 9KOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMU BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B MPUPOJE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJIONaTPUYECKOTO u CUMITATPUUYECKOT O
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIUX CHJI YBOJIFOIIMU HA TEHO(DOH T TOMYJISAINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOLECCAMHU 3BOJIIOLUH,
JBIDKYIIUMU CUJIAMH AaHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpele OOMTaHHs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOINIOT€HHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY IS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB M CpPEeAbl OOUTaHUS, CITMHCTBA
YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTooOpas3wsi BUIOB U
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTMYEeCKUE 3a/1a4H, BBISBISATh IPUIMHHO-CIICICTBEHHBIC
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHWH ITOJYYCHHBIX PE3y/IbTaTOB;

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

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpencTBamMu, QGOpPMYIHpPYS I1eNb HCCICIOBAHUS, AHATU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOIIECTB, U
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
rI00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTEIHHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHH, TPUPOAOIIOIH30BAHNUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsSTh IO3HABaTEIbHBIA HWHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U UX U3YYCHUE
3 Buonorus kinetku 0.5
4 XyMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BeIecTB U MpEeBpaIleHIe YHEPTHH B 9 1
KJIETKE
7 Hacnencrsennas nungopmanus u 9 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKka O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OUOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3apokIeHUE W PA3BUTHE BOJIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 2
MakposBotonus U €€ pe3yabTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYyKarollen cpeou
Opraau3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTUUECKUE
9 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIIECTBA

JKuBrle cucTeMbl M UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

WcTopus OTKPBITHS U N3Y4EHUS KIIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOUHOM
ounonoruun. [IpakTrueckast padoTa
«3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTaB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKHU, UX
OuoJjioruyeckas POJIb

OpraHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyxeHHEe
OEITKOB C TIOMOIIIbIO Ka4€CTBEHHBIX
peaxkuuin

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Oprannydeckue BenecTBa KIeTKH —

JIUTTU B
Hyxkneunossie kucnotsl. JJHK n PHK.

12 JlabopaTtopHnas padora «MccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIIETOK PA3JINYHBIX OPTaHU3MOBY

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

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMHUKH, TIPOTEOMHKH

15 MeTtoibl CTPYKTYpHOH OHONIOTUH

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune s3yKapuoTHYECKOUN KIIETKH.

17 [IpakTuueckas padota «M3yueHne CBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJISTKH
OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTrueckas padota «M3yueHue 05
JIBUKEHHSI [IUTOTUIA3Mbl B PACTUTEIIBHBIX
KIIETKaX»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 05
pabota «/ccrnenoBanue miazmMosnsa u '
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

21 HememOpaHHbIe OpraHou/Ibl KIETKU

22 Crpoenue u GyHKIUH s7pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnas pabota
«M3ydeHne cTpoeHus KIETOK pa3InyHbIX
OpPraHUu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTaboam3Ma. Turer 0OMeHa
BemiecTB. JJaboparopnas pabota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJasbl)»

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOuHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3yueHue hepMeHTaTUBHOTO
paciiernieHus IepoKCUaa BOJIOPOJia B
PaCTUTENIbHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHA BENIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas padboTa
«CpaBHeHHe mpo1ieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHaspoOHbIe OpraHu3Mbl. Buibl OposxeHwusl.
JlaboparopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTUYecKOro oOMeHa. DHeprus
MeMOpaHHOTO IPaJUEHTa IIPOTOHOB.
Cunte3 AT®: Pabora nporonnoit ATD-




CHHTAa3bl

O0001IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUI 10
teme "OOMEH BEIIECTB U MPEBPAIICHNE

32 sHepruu B kietke" / KonTposbHas paboTa
o Teme "OOMEH BEeIIECTB U MTPEBPALICHIEC
SHEpPruu B KieTke"

33 Peakiun MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — matpuunslil cuaTe3 PHK

35 Tpaucnsus u e€ Tarbl

36 Konnposanne amrHokucioT. Pois
pubocom B OMocuHTe3€e Oenka

37 Opraau3anus TeHOMa y IPOKapHOT U
AYKapHOT

38 MouiekynspHble MEXaHU3MBbI SKCIIPECCUH
TEHOB Y 9YKapuoT
Bupycbl — HekneTouHble (OpMBI KUZHU U

39 obnuraTHbIe MapasuThl. [IpakTrueckas 0.5
pabota «Co3nanue MO BUpYycay

40 BupycHble 3a601eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHUN

41 HanorexHomoruu B OMOJIOTUY U MEULIUHE

42 JKU3HEHHBIN UK KIETKH

43 Martpuusnsiii cuate3 JJTHK
Xpomocowmel. JlabopaTtopHas pabora

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»

45 Jlenenue KIETKH — MHUTO3




Tunel kneTok. KapuokuHes U HUTOKUHES.
Perynsnus ;kM3HEHHOTO LUKJIA KIIETOK.

46 JlaboparopHuas padbora «Habnronenne 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
O0600menne u cucTeMaTu3aus 3HaHUN 110
temaM "HacneznctBenHas nHdopmanus u

47 peanuzanus ee B kieTke", "Ku3neHHbIit
nuki knetku" / KonrponpHas padoTa no
teMe "Peakiuu MaTpu4HOTO CHHTE3a"

48 Opranmu3Mm Kak eMHOE 11eJI0e

49 Txanu pacrenuii. JlabopatopHnas pabora 05
«V3y4eHne TKaHEW pacTeHUi '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas pabora «3y4yeHue TkaHen 0.5
YKHUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBM>KEHHE OpPraHU3MOB

54 [Iutranue opraHu3MoB

55 [TuTanue NO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cucTeMa YeIoBeKa

56 JIpIXxaHue OpraHu3MoB

57 JIpIxaHKe MO3BOHOYHBIX )KHBOTHBIX U
YelnoBeKa

58 TpaHcmopT BelIecTB y OpraHu3MoB




KpoBeHocHas cucteMa No3BOHOYHBIX

59 ’KHBOTHBIX U Y€JIOBEKA

60 Brienenue y opranusmMoB

61 3ammrTa y Opranu3MoB

62 NMMyHHas cuctema yenoBeka

63 PazpaxkxuMocCTh U peryisnust y
OpPraHU3MOB

64 I'ymopanbsHas peryisius ¥ SHIOKpUHHAS
CHCTEMa KUBOTHBIX U YeJIOBEKA

65 ®DopMBI pa3MHOKEHHUS OPTAaHU3MOB

66 [TooBoE pa3MHOKECHHE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaboparopHas padoTa 05
«M3yueHne cTpOCHHS MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKPOIIpErapaTax»

69 WNHauBuayaibHOE Pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70 3akJiaJika OpraHoB M TKaHEH U3
3apO/IBIIIECBBIX JIUCTKOB
Poct v pa3BuTHE )KHBOTHBIX.

7 JlaboparopHas paboTa «BbIsiBIcHHE 0.5
MPU3HAKOB CXOCTBA 3apOIbIIIeH
[T03BOHOYHBIX KUBOTHBIX»
Pa3mHOKeHne U pa3BUTHE PaCTEHUH.

72 JlaboparopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3MHOKEHHUSI BBICIIUX PACTCHHID)

73 O00011eHrEe U cCUCTEMATH3AIMs 3HAHUH 110




teme "CTpoeHne 1 PyHKIIMU OpraHu3MoB" /
KonTtponeHas padota no teme "Crpoenue u
GbyHKIMU OpaHU3MOB"

I/ICTOpI/Ifl CTAaHOBJICHUA U pa3BUTUA
TCHCTUKH KaK HAYKH. OcHOBHBIE TOHATHUS U

74 CUMBOJIBI reHeTHKH. JIabopaTopHas paboTa 1 0.5
«/Ipo3oduna kak 00BEKT TEHETHIECKUX
HCCIIE0BaHUIN
3aKOHOMEPHOCTH HACIIEAOBAHUS
Mpu3HaKoB. MOHOTHOpUIHOE

75 ckpemuBanue. [IpakTrueckas padboTa 1 0.5
"N3ydyeHue pe3ynbTaToB MOHOTUOPUTHOTO
CKpeIMBaHUs y 1p030duis"

76 HuTonornyeckue 0CHOBBI MOHOTHOPHAHOTO 1
CKpEeIMBaHUS

77 AHanuzupyrolee ckpenupanue. Hemomunoe 1
JOMHHHUPOBAHHE
JluruGpuHoe cKperBaHue.

78 [IpakTrueckas padota «M3ydeHue 1 05
Pe3yIbTaTOB AUTHOPUAHOTO CKPEIIMBAHUS '
y 1p030(HHIIBD)

79 LuTonoruyeckue OCHOBBI TUTUOPUTHOTO 1
CKpEIIMBaHUS

80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 1

81 XPpOMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

82 I'enetuka nona 1

83 I'enoTun Kak 11eJIOCTHAsI CUCTEMA 1

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHSA 1




paCTeHHfI, JKHBOTHBIX W YCJIIOBCKA

85

HN3MeHUYnBOCTD NMpU3HAKOB. Bribl
U3MEHYUBOCTH

86

MoudukanrnoHHas U3MEHIHMBOCTh

87

BapranunonHsIli psa 1 BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PHUKATUOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapualMOHHOTO psia U
BAPUALIMOHHON KPUBOI»

0.5

88

T'enoTunmyeckas N3MEHUYHNBOCTb.
KomOunarusHast U3MEHYUBOCTD

89

MYTaI_[I/IOHHaﬂ NU3MEHYUBOCTD.
[Ipaktuueckas padota «MyTaruu y
po30¢ Bl (Ha TOTOBBIX
MHKpOIIpernaparax)

0.5

90

3aKOHOMEPHOCTH MYTAIIHOHHOTO TIPOIIecca.
DONUTeHETHKA U ITUTCHOMHUKA

91

O000111eHNE U CUCTEMATU3ALIMS 10 TEME
"I'eneTnka - Hayka O HaCJIE€ACTBEHHOCTH U
M3MEHYUBOCTH OPraHU3MOB" /
KontponbHas padota o teme "I'enernka"

0.5

92

I'enetuka yenoBeka. [IpakTuueckas pabora
"CocTaBJieHHE U aHAJIU3 POJIOCIOBHOMN"

93

Metoasl MeqUITMHCKOI T'eHETUKHA

94

3HadeHUe MEIUIIMHCKOM T'€HETUKHU B
NpeaAOTBPALICHUU U JICHCHHUU I'CHCTHYCCKUX
3a00JICBAaHHUH YeIIOBEKa

0.5




OCHOBHBIE IIOHSITUI CCJICKILINU.
Jlaboparopnas pabota "M3ydeHue copToB

% KYJIBTYPHBIX PACTCHHUU U TIOPOJI JOMAITHUX L 05
KUBOTHBIX"
MeTomp! ceneKIMOHHON pabOTHI.

96 JlaboparopHas padota "M3yueHue MeTo10B 1
CEJICKIIUU pacTeHui"
JIOCTHKEHMS CEJIEKIMU PACTEHHI U

97 KUBOTHBIX. [IpakTHueckas pabora 1
"[IpuBuBKa pacteHuii"

08 CoxpaHeHHe, H3yICHHUE U UCTIOJIh30BaHUE 1 05
TCHETHYECKUX PECYPCOB
buoTexHoorus kak Hayka u 0Tpacib

99 npou3BoicTBa. [IpakTuueckas pabora 1
"N3yueHne 00bEKTOB OMOTEXHOIOTHH"

100 OCHOBHBIE HAIIPABJIECHUS] CAHTETUYECKUI 1
OouonIorun

101 XpOMOCOMHasI ¥ TeHHAs WH)KEHEPUS

102 Menuuuackre OMOTEXHOJIOTUU 1

OBIIEE KOJIMYECTBO YACOB I1O0 102 135

I[TPOTPAMME




11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktiieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypeE!
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBII 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Tonmynsiuss — sneMeHTapHas €AMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUN 1
9 Dddext ocnoBatens. Ipdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0mu nomyssumii: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTOop 3BOJIIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yyenue
apoMop(}030B U KMo NATITAIIH Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHas paborta «IIpucnocodnenus
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTUIECKOMY KPUTEPHIO

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [laneontonorunueckue
METO/IbI U3yUCHUS IBOJIIOLUH

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCJIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOJ'IGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH
24 AnantuBHas paauanys. HepaBHOMepHOCTD
TEMIIOB SBOJIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHNYECKOM
ABOJTIOIIUHT
28 I'umore3s! 3aposKICHUS )KU3HA
Hctopust 3emMiti 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnast padota «M3ydeHue u 05
OTIMCAHUE NCKOTIAeMbIX OCTATKOB JIPEBHUX
OPraHU3MOB»
30 HauanpHsbie 3Tansl opraHuyecKoit
9BOJIOIUU
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE 3Tambl 3BOJIIOILIH
39 pactutensHOro Mupa. IlpakTuyeckas 05
pabora «M3yueHue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIIOBY»
33 OCHOBHBIE ATaIbl SBOJIIOIMH )KUBOTHOTO
MHUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTue )xn3HM Ha 3eMile 1O 3paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 1
KPHU3UCHI TIPOIILIOTO

37 CoBpeMeHHbIN KOJOTUYECKHI KPU3HUC, Er0 1
0COOEHHOCTH
CoBpeMeHHas CUCTeMa OPraHUYECKOTO

38 Mupa. OCHOBHBIC CUCTEMATHYECKUE 1
TpYIIBI OPTaHU3MOB
O060061eHre u cucTeMaru3alus 3HaHui 1o
TeMaM "MUKpOIBOIIOLUSA U €€

39 pe3ynbrathl”, "MaKkpOo3BOIIONUS U €€ 1
pe3ynbrathl"/ KonTposibHas paboTa no
TeMe "DBomonus”

40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe 1

A1 Pa3BuTHe npencraBieHui o 1
MIPOMCXO0KICHUH YeJIOBEKa
MecTo yenoBeka B cuCTeMe
oprannyeckoro mupa. Jlaboparopnas

42 pabota «M3yyeHune ocoOeHHOCTEH 1 0.5
CTPOEHHSI CKeJIeTa YeJIOBeKa, CBI3aHHBIX C
HPSMOXO0KJICHUEM»

43 JIBuKyIIKe CUJIbl aHTPONIOreHe3a 1
44 CooTHolIeHne OUOJIOTUYECKUX U 1
COLIMAJILHBIX (PAKTOPOB B aHTPOTIOTEHE3E
45 OcHOBHBIE CTaINN aHTPOTIOT€HE3A 1
46 [Taneorenerrka 1 najseoreHOMHUKa 1
47 OBOJIIOLMSA COBPEMEHHOTO YEJIOBEKA 1

48 Yenoseueckue pacsl. [IpakTuueckas 1 0.5




pabota «/3y4eHne IKOJIOTHUECKUX
ajiarTami 4ejao0BeKay

MG)KI[I/ICIII/IHJII/IHapHI)IC METOAbI

49 1
AHTPOTIOJIOTUHI

50 3apokIeHUE W PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHast padota

o1 «3yueHne MeToJJ0B 3KOJIOTMUYECKUX 1 0.5
HCCIIE0BaHUN

59 3HaYeHNEe YKOJOTHUECKUX 3HAHUH IS 1
9eoBeKa

53 Okonorndeckue GaKTopbI 1
Abuotuueckue paktopsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabota «BpIsiBIIeHHE TTPUCTTOCOOIEHUI '
OPraHU3MOB K BIIMSIHUIO CBETa»
AbuoTtudeckue aktopsl. Temmeparypa
KaK KOJOTUYECKUM (PaKTop.

55 JlaGopaTopHas pabota «BrisiBieHHe 1 0.5
MPUCTIOCOOICHNI OPraHU3MOB K BIUSHHIO
TeMITEPaTypPh»
Abuotndeckue (axTopsl. BiaxkHOCTh Kak

56 sKoJorudeckuii gpakrop. Jlabopatopuas 1 0.5
paboTa « AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTaHMSD»

57 Cpenbl 0OuTaHUs OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 Xuznennsle GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1




3HaueHue OMOTUYECKUX B3aUMOACUCTBUM

61 JUTSL CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHUs

62 DKOJIOTUYECKHE XapaKTEPUCTUKH
TTOTYJISIITIN
OcCHOBHBIC TIOKA3aTEIIN TTOTYJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN TTOTTYJISIIHH:

64 POXKIIAEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAITAN

65 DKoJIoTHYeCcKast CTPYKTYpa MOIYISIHH

66 JlnHaMuKa TIOMYJISIIAN U €€ PeryIsius

67 KpuBble pocTa YUCIIEHHOCTH TIOMYJISIIHH.
KpuBbie BEDKUBAHUS
DKoJIoruyecKast HuIla BUA.

68 JlabopaTtopHnas paborta «IIpucnocobneHus 0.5
CEMSTH PAaCTEHHUH K PaCCEIICHUIO»

69 By kak cucreMa momysisiuia

70 3aKOHOMEPHOCTH MOBEJCHHS ¥ MUTPALIAN
JKUBOTHBIX

71 Co00111€CTBO OPraHUu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BeliecTB U MOTOK SHEPTUU B
9KOCHCTEME

74 OCHOBHBIC TIOKA3aTEIN SKOCHCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI




76

N3menenust cooOIIeCTB — CYKIIECCHH

[Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI

" 03€ep ¥ peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

78 [TpupoHBIe 3KOCUCTEMBI. DKOCHCTEMBI
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 Ypboskocucremsl. [IpakTuueckas pabora 05
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3akoHOMepHOCTH (GOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3MBbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSLUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmerranerapHas 000J09Ka
3emun

84 VYuenue B. U. Bepuanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ounocdepsl

86 KpyroBopoTsl BeriecTs u
OMOre€OXMMHUYECKHUE [IUKITBI

87 3oHanbHOCTH OuOChepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6Guochepsl

89 DKOJIOTUYEeCKUE KPU3UCHI U UX TPUUHHBI

90 BosneiicTBue yenoBeka Ha Ouochepy




AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

o1 pacTUTENBHBIN U )KUBOTHBIN MU L
92 Oxpana mpupoIs! 1
93 OCHOBHBIE IPUHIUIIBI YCTOHYHBOTO 1
Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI
ParmonanbsHOE TPUPOIOTIONB30BAHHUE U
94 COXpaHEeHHEe OMOJIOTUIECKOTO 1
pazHooOpa3zus 3emin
O060061eHre u cucTeMaru3alus 3HaHui 1o
TeMmaM "DKOJIOrus - HayKa O
B3aMMOOTHOIICHUSX OPTAaHU3MOB JIPYT C
JIPYroM W HaJIOPraHU3MEHHBIX CUCTEM C
95 oKpyxatomen cpenoi”, "Opranusmsl u 1
cpena ooutanus", "IKOJIOTHS BUIOB U
nonyssnust”, "IKOJOTUs COOOIIEeCTB.
Dxostornueckue cuctemsr", "buocdepa -
rinobanbHas skocuctema’ / KoHTpoiapHas
pabota o Teme "Dkoaorus"
96 PesepBHbIil ypok 1
97 PesepBHbIil ypok 1
98 PesepBHbIil ypok 1
99 PesepBHblit ypok 1
100 PesepBHblit ypok 1
101 PesepBHblit ypok 1
102 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







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/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJM OWOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMHupOBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, B TIO3HAHUM 3aKOHOB MPUPOJIBI U
pelIeHU KU3HEHHO BAXKHBIX COIMATBHO-ITHUYECKUX, YKOHOMUYECKHUX,
9KOJIOTMYECKUX IPOOJIEM YEIOBEYECTBA, a TAKKE B PEILIEHUU BOIIPOCOB
paIrMoHaIBHOTO TPHUPOAOTIONH30BaHUS, B (POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenne cuctemoidt 3HaHMIA 00 OCHOBHBIX METOJaX HAy4YHOTO
TTO3HAHMS, WCIOJIB3YEMBIX B OMOJIOTUYECKUX HCCIICIOBAHUSIX >KUBBIX
00OBEKTOB W DJKOCHCTEM (ONHCaHWEe, H3MEPEHHE, MPOBEICHUE
HaOMIOZICHUIT); CIOCOOaMH BBISIBICHUS W OIICHKHA AHTPOTIOTEHHBIX
U3MEHEHUU B MPUPO/IE.

YMeHHe BBIABUTATh THIOTE3bI, MPOBEPSATh MX AKCIEPUMEHTATbLHBIMHU
cpenctBamu, GOPMYIHpPYS IeJIb HCCICIOBAaHUS, aHAJU3HPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETATh BHIBOIBI.

BrisiBeHHME 3aBHCHMOCTH MEXIY HCCICAYEMBIMH BEIMYUHAMM,
00BSCHEHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (DOPMYJTUPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB

YMeHHne BiIaleTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTHYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKAaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIMS, SKOCHCTEMA,
OuolieHo3, Ouocdepa; METaboIU3M, TOMEOCTa3, KIETOYHBI WMMYHHTET,
OuvocuHTe3 Oenka, OWOTOJIUMEPBI, JUCKPETHOCTh, CaMOPETYJISIIHS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHUBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

Ouonorudeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHuTeTa II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi TEOpUsl HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apojsiiieBoro cxojactsa K. bapa, sBomonnonHas

TCOpHUA . I[apBI/IHa, CUHTCTUYCCKAsA TCOPHUA ISBOJJIOLUH, TCOPUA




anTponioreHeza Y. [lapsuna; Teopusi OmoreoreHo3a B.H. Cykauéa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOKIACHUS
KylIbTypHbIX pacreHud, yueHnne A.H. CesepuoBa o0 nyrsix u
HarpaBJeHusX 3BoJiroIH, yaenue B.U. Bepuanackoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB IEPBOTO MOKOJICHUS, PaCIIEIUICHUS
IPU3HAKOB, HE3aBUCUMOIrO HacieloBaHUs Ipu3HakoB I'. Menpaens;
CLICTUIEHHOTO HACJEI0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIJICHUs
resoB T. Moprana; roMoOJOrMYeCKHX pPSIAOB B HACJIEICTBEHHOU
n3MeHunBoct H.M. BaBuiioBa; renHermueckoro pasHoBecus JIxk.
Xapnu u B. BaiinGepra; 3apogsimeBoro cxoactBa K. bapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMyma FO. Jlubuxa, sk070ru4eckor mUpaMubl Yucedn,
OrOMacchl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBudHOTO OyipoHa J[k.

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

VYmenune peiiaTb IMOHMCKOBBIC OHOJIOrMYECKHUE 3aa4M, BBbIABJIATH
IPUYHUHHO-CJICACTBCHHBIC CBs3U MCXKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpouoeccaMm W ABJIICHUAMU, OCIIATH
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh T'CHOTUIIMYCCKHUE CXEMbI CKPCIIUMBAHHWA JI Pa3sHbBIX THUIIOB
HacCJICAOBaHUsA IIPU3HAKOB Yy OPraHUu3MOB, COCTaBJIATH CXEMBI IIEPEHOCA

BCHICCTB U DHEPIHU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXKIY CTPOCHHEM |
(GYHKIUSAMU: OPraHOMIOB, KIETOK pa3HBIX TKaHEH, opraHaMu |
CHCTEMaMH OpPraHOB y pAacTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXKIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U JKU3HEHHBIX
IIUKJIOB OPTaHU3MOB; ATallaMl AMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denoruroM, QeHoTHIIOM U paKTOpaMH CpeIbl OOWTAaHUS;
nporeccaMi  ABOJIIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMHU Pa3IMYHBIX HKOCHCTEM U MPUCTOCOOICHUSIMH K HUM

OpraHnu3MOB

YMeHue BbIIENATh CYIECTBEHHbIE IPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK IPOKAPUOT U IYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM H
Oouochepsl; CTPOCHHUS OPraHoB W CHUCTEM OPraHOB PpACTCHHH,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIbHOCTH, MPOTEKAOIINX

B OpraHu3smax paCTeHHﬁ, JKHBOTHBIX H 4YCJIIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (MeTabonu3Mm), HHPOpManuMu U
MpeBpaIleHus] YHEPTUH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOoTPO(PHOTrO
TUNOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
ramMeToreHesa, dSMOpHUOTeHe3a, MOCTIMOPHUOHAIBHOTO  PAa3BUTHS,
Pa3MHOXKEHMSI, UHAWBUYaIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOrEHE3a),
B3aUMOJCUCTBUSA T'€HOB, TIE€TEPO3UCA; JEHUCTBHUM HCKYCCTBEHHOI'O
oTOopa,  CTAaOWIM3HMPYIOUIETO, JBWXKYIIETO W  Pa3pbIBAIOLIETO
€CTECTBEHHOI0 O0TOOpa; ayuIoNaTpUYECKOr0 M CHUMIIATPUYECKOIO
BHUJI000pa30BaHUs; BIMSHUS JBMKYIIUX CHJI ABOJIIOLMK Ha T€HO(QOH]
MOMYJISIIINK; TMPUCIOCOOIEHHOCTH OPraHM3MOB K cpejne oOuTaHus,
yepeloBaHMsl HaNpaBJICHUM 5SBOJIIOLMHK; KPYroBOpOTa BEIIECTB H

IIOTOKA SHEPI'Ur B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHHMSI BBIIEIATH CYIIECTBEHHBbIE IMPH3HAKU
BHPYCOB, KIETOK TMPOKAPHOT W JYKApPHOT; OTHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHJIOB, OHOTE€OIIEHO30B M JKOCHCTEM;
0COOEHHOCTH MpoIlecCOB 0OOMEHa BEIIECTB U MPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M JHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHHS, pPAa3BUTUSI W
Pa3MHOXEHHSI, HHIUBHIyATBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
O0pBOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA0O00Opa30BaHU,
MPHUCIIOCOOJICHHOCTH OPTraHu3MOB K cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX U3MEHEHHUI B 3KOCHUCTEMax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M TPEBPAICHUS HEPTUU B

ouocdepe

VYmenune HUCIIOJIB30BATb COOTBETCTBYIOIIIME ApPTrYMCHTHI,
6I/IOJ'IOFI/I‘IGCKYIO TEPMHUHOJIOTHKO W CHUMBOJIMKY IUIA JO0Ka3aTCJIbCTBA
poAcTBa OPraHu3MOB PA3HBIX CHCTCMATHUYCCKUX I'PYIII; B3dUMOCBAIA3U
OpPraHusMoB H CpCIbl O6I/IT8.HI/I$I; CAWHCTBA YCIOBCYCCKUX pacC;
HCO6XOI[I/IMOCTI/I 3A0POBOI'O 06p8.38. JKU3HH, COXPAHCHHA p83H006pa3I/IH
BUJOB M DKOCHUCTEM KaK YCJIOBUS COCYIICCTBOBAHHA NIPHUPOABI U

YCI0BCYCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(I)OpMaI_II/IIO OMOJIOTHYECKOTO
COJACPpKaHUsA;, UHTCPHPCTUPOBATD I3THYCCKUC ACIICKTbI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTCXHOHOI‘I/II/I;
paccMaTpuBaTh ri00abHbIE 9KOJOTUYCCKUEC HpOGJ’ICMLI
COBPECMCHHOCTH, (bOpMHpOBaTB 10 OTHOHICHHUIO K HUM COGCTBCHHYIO

ITO3HIIHIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Bbuomornsa xak HayKa. JKuBBIe cCTEMBI 1 HX HN3Y4YCHUC

1.1

CoBpemeHHasi OHMOJOTHST — KOMIUICKCHAsh Hayka. bBHOJOrHMYeckne HAayKd W
u3ydaemble UMHU TpoOsiembl. DyHIaMEHTaIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OuoorMU B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHble ¢ Ouosiorveil. 3Ha4eHHEe OWOJIOTHH B
MPAKTUYECKOW JCSITEIIbHOCTH YeJOBEKA: MEIHUIIMHE, CEeJIbCKOM XO3SIICTBE,

MIPOMBIIIJIEHHOCTH, OXPaHe ITPUPOIbI

1.2

KuBble cuctembl Kak mpeaMeT u3ydeHus: Oumosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHUYECKOIO COCTaBa, MUCKPETHOCTh M LEIOCTHOCTb, CIOKHOCTb U
yIOPSA0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BHUTHE.

YpoBHM OpraHu3aliM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6uoreoneHoTHueckuii), OmocdepHsid. I[Iporiecchl, MPOUCXOIANINE B KUBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KHBOTrO. JKu3Hb Kak ¢opMa CyIIeCTBOBaHUS

MaTepuu

1.3

Metonel Ouonorumyeckoit Haykud. HaOmionenuwe, u3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, wmertaaHanu3. lloHsTue O 3aBUCMMOM M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue skcnepumenTa. [loctaHoBKa M mpoBepKa TMIOTES.
HyneBas runore3a. Ilonsitue BbeIOOpKM u €€ AOCTOBEpHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OlEeHKa JOCTOBEPHOCTH IOJTYYEHHBIX PE3YIbTaTOB.
[IpyuunHbl HCKaXeHUs1 pe3yiabTaTOB 3KcnepuMmeHTa. lloHsATHE cTaTucTUYecKOro

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(DyHKIIMOHA/IbHAS €IUHMIA >KUBOTO. MICTOpHS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. LIBanH, M.
HlIneiinen, P. BupxoB). OCHOBHBIE NOJI0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToab! MOJEKYIIIPHON M KJIETOYHOIN OMOJIOrMH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, middepeHnnanbHoe

L[CHTpI/I(I)yrl/IpOBaHI/IC, KYJIbTUBHUPOBAHUC KIICTOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPO3JEMEHTHL. Bona u

et POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TETUIOPEryasi. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pPOJb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue momumepbl. benku. AMHUHOKHCIOTHBIM  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mosekynbl. IlepBuuHast cTpykTypa Oeika, MENnTHAHAs
CBsA3b. BTOpuuHas, TpeTWyHas, 4YETBEpTUYHAs CTPYKTYpbl. JleHaTyparusl.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AWCaxapuibl, OJUTOCaXxapuibl U MOJIMCAXAPUIBI.
O6mwmit miaH cTpoeHus W  (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJOB.

Jlunuaet. T'uapodunsHO-THAPOGOOHBIE CcBoOMcTBA. Kiaccudukamus TUTHIOB.
Tpurmuuepuasl, dochonunuasl, BockH, crepouabl. buonormueckue GyHKIUN
munuaoB. OO0IMe CBOKWCTBA OMOJIOTUUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyknennoseie kucnotel. JJHK w PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotuapst. [Mpunmun xommiaementapaoctu. I[lpasuno Yapradda. Ctpykrypa
JIHK — nBoiinas cniupans. Mectonaxoxaenue u ouonorndeckue Gpyakmmu JJHK.
Bunsr PHK. ®ynkunn PHK B knetke.

Crpoenue ™onekyiasl AT®. Makposprudueckue cBsi3u B MoJiekyne ATO.
buonornueckue ¢pynkiuu AT®D. BoccTaHOBIECHHBIC TIEPEHOCYHKH, UX (PYHKITUU B
kinetke. CekBenupoBanue JJHK.

CtpykTypHass OuoJIOTHs: OHOXMMHUYECKHEe U OWOoHU3MYECKHEe WCCIIeTOBaHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunel  KiIeTok: 9SykapuoTHdeckas M mpokapuotuyeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHne mpoKapuOTHYECKON KiIeTKH. KieTouHass cTeHKa OakTepwil M apXew.
Oco0OeHHOCTH CTpPOEHHUS TeTepOoTPOPHON W aBTOTPOGHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKApUOT B OUOIICHO3AX.

Crpoenue U (PyHKUIMOHUPOBAHUE SyKapuOoTHUecKOoW kieTku. [lmazmarmueckas
MeMOpaHa (ruazmanemma). CTpykTypa miaazMaTtudeckoid MmeMmOpanbl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: mnaccuBHbId  (auddysus,
oOneruénHass nuddy3us), akTUBHBIA (NEPBUYHBIA M BTOPUYHBIM aKTHBHBIN
tpancnopT). [lomynmponunaemocts MeMOpanbl. Pabora HaTpuii-kanueBoro
Hacoca. DHJOLMTO3: MUHOIMTO3, (arouurto3. Ok301uT03. KierouHas CTeHKa.
CrpykTypa 1 (PyHKLIHHU KIETOYHOW CTEHKH PACTECHHU, TpHOOB.

Hutormasma. Ilurozons. Llurockener. JBwkeHwe IuTOIUIa3Mbl. OpraHousl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWbl KIETKU: DSHJOIIa3MaTU4ecKas CeTb
(3IIC), anmapar ['osbpkH, TU30COMBI, UX CTpOeHUE U (GYHKIUHU. B3anMocBs3b
OJTHOMEMOpAHHBIX OPraHOMI0B KJIEeTKH. CTpOEHHE TPaHyISpPHOTO PETUKYIyMa.

Cunre3 pacTBOpuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmagkuit




(arpanyssipHBIA) SHAOIUIA3MATHYECKUH peTuKyiayM. CekpeTopHas (GyHKUIUSA
annapara [onpmku. TpancnopT BewiecTB B KieTKe. Bakyosin pacTUTENbHBIX
kierok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHPUH, ITACTUIBL.

Crpoenne u (QyHKIMH MHUTOXOHIPUN W TUlacTHi. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABl  (POTOCHHTE3UPYIOUINX  JYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUH.

HememOpannbie opranouzpl kierku CrpoeHue U (QYHKUUM HEeMEMOpaHHBIX
OpraHouJIoB KjeTku. Pubocombl. MukpodunamMeHTsl. MblllleyHble KIETKH.
MuxkpotpyOouku. Kierounslii uneHrp. CTpoeHHE U JABWKEHHE >KTYTUKOB H
pecaruek. MuKpoTpy0ouKkH HuToILIa3msl. LleHTpuos.

Anpo. Ob6onouka sipa, XpOMAaTHH, KapuoIUIa3Mma, SIPBIIIKHU, UX CTPOEHUE U
¢byHkuun. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacmojoKeHHE
XpoMocoM B uHTep(hazHoM sifpe. beiaku XxpoMaTnHa — TUCTOHBI.

Knerounsie BxmtoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK JSYKapuoT

(pacTuTenbHOM, KUBOTHOM, TPHUOHOI)

2.4

AccuMWIIALMS M JUCCUMWIISALMSA — JIBE CTOPOHBI MeTabosin3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM W reTepoTpodHbIN. YyacTue KUCIOpoAa B OOMEHHBIX
mporeccax. JHEpreTudeckoe oOecrneueHue KIeTKU: mnpeBpanienne ATD B
oOMeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonmm3mMa. DepMEeHTBI, WX CTPOEHWE, CBOWCTBA W MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnnunst pepMeHTOB OT HEOPTaHWYECKUX KaTaln3atopos. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (hepMEHTATHUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKUX BelIeCTB B KieTke. PotocuHTe3. Poib
XJIOpOIIacTOB B mpolecce ¢orocuHTe3a. CBeroBas u TeMHOBas (asbl
[IponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTh
(doTocunTe3a. 3HaueHue poTocuHTE3A.

XeMmocunres. PazHooOpasue opraHn3MOB-XeMOCHHTETUKOB: HUTPUPHUIHPYIOLINE
OakTepuu, xkene300aKTepuu, cepoOaKTepuu, BOJAOPOIHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AnHa’poOHbIe opraHu3Mbl. Buasl Opokenus. [IpoaykTsl OpokeHuUs H HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YaUTENU O0Ie3HE.

AdpoOHBIE OpraHu3Mbl. DTambl dHepreTudeckoro obmMena. [loaroToBuUTENHHBIN
atamn. [ TUKoan3 — GECKUCIOPOTHOE PACIIEIUICHHUE TIIFOKO3bI.

buonorudeckoe okucieHHe, WIM KIETOYHOE IbIXxaHue. Pomb MUTOXOHIpU B
npoiieccax OMOJOTUYECKOTO OKHCIICHUS. [{uknudeckue peakiuu.

OxucnurensHoe (ochopunuposanue. [IpeumymiecTsa a’3poOHOro Myt obMeHa




BEIIECTB Nepesl aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHtesa. IIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnyeckuit
KOJ, ero cBoucrtBa. Tpanckpunuus — marpuudblii cuHTe3 PHK. IlpuHnummsr
TPAHCKPUIILHUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJLIEIbHOCTb, aCUMMETPUYHOCTD.
Tpancnsamus u e€ sramel. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka.
YcnoBusi OmocuHTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Pois pubocom B
OuocuHTe3e Oenka.

Opranuzainys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH I€HOB y
npokapuoT. ['unoresa omnepona (d. XKaxob, K. Mano). Perymsauuss oOMeHHBIX
IporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HekneTouHbsle (GOpMBI KU3HM M OOJMrarHele napasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHrpie 3a0oneBaHHs uenoBeKa, KUBOTHBIX, pacteHuil. CIIN]J], COVID-19,

COMaJIbHbIC U MECAUITUHCKHUEC HpO6J’I€MBI

2.6

Knerounsrii mwkn, ero mepuoabl u  perymsmus. HWHtepdaza u  MuUTOS3.
OcoOeHHOCTH TPOIIECCOB, MPOTEKAIMUX B HHTepdaze. [loarotroBka KIeTKH K
nenennto.  I[IpecuHTeTndyeckuii  (MOCTMUTOTHYECKHI), CHHTETHYCCKHH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKHH ) TIEpUO bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — pemnmmkaums. Ilpunumnsr pernukanuun  JIHK:
KOMILJIEMEHTAPHOCTh, IMOJYKOHCEPBATUBHBIM CHUHTE3, aHTUMNAPaIEIbHOCTb.
Mexanusm peruukanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTwil. JIUIIowmHbld u
rariouaHbI  Habopbl XpoMocoM. ['omonorumunbie Xxpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue kietku — mMuTo3. CTaguu MUTO3a U MPOUCXOMSIINE B HUX MPOLECCHL
Tunel mMuto3a. Kapuokunes u nurtokuHe3. buonornueckoe 3HadeHHe MHUTO3A.
Perymsimus mutoTryeckoro nukia kiuetku. [Iporpammupyemast kiierounas ruoenb
— arfornTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYas BEreTaTUBHOE) U
moyoBoe. Bumgel 0ecrnonoro  pasMHOXKEHUS: TOYKOBaHUE, CHOPYJISAIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pa3muoxenue. IlonoBeie kneTku, uiu ramersl. Meio3. Ctaauu meiiosa.

[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buonoruueckuii cmpici Meiio3a




U IIOJIOBOTO Iporecca. Meo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. llosoBBIE JKeie3bl.
OOpazoBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnoJoOBBIX KiI€TOK. OIUIOAOTBOpPEHHME U HSMOPHUOHAIIBHOE pPa3BUTUE
KUBOTHBIX. CIOCOOBI OTIJIIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyansHOe pazBuTue oOpraHu3moB (oHroreHes3). Craauu smOpHOreHesa
KHUBOTHBIX (Ha mpuMmepe Jsarymku). Jpoonenue. Tumbl apodnenns. OcoOeHHOCTH
NpoOJIeHNsT MJIEKOIMTAIOIIMX. 3apOJbIIIEBbIE JIUCTKU (TacTpyisuus). 3akiajaka
OpraHoB M TKAHEW W3 3apOJbIIIEBBIX JINCTKOB. B3auMHOE BIMSHUE 4YacTel
pa3BHUBAIOIIErOCs 3apojpiiia (3MOpHOHANBHAST WHAYKIMS). 3akiajka TUlaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEpPApXUUYECKUX B3aHUMOJECWCTBUN T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Pocrt u pa3zsurtue xuBoTHbIX. [TocTamMOpronanbHbIl nepuoa. [Ipsmoe u Henpsimoe
pazButue. PasButme ¢ metamopdo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrHYeckoe 3HaueHUE MNPSIMOTO M HENPSMOTO pa3BUTHUS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocta KUBOTHBIX. DaKTOpPHI pEryasuu
pocTta >KMBOTHBIX M 4yenoBeka. CTaaud NOCTAIMOPHUOHAIBHOTO pAa3BUTUA Y
KUBOTHBIX U 4yenoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne wu pasButhe pacteHuil. ['ametopur m cmopodur. Meiioz B
KU3HEHHOM I1MKie pacteHuil. OOpa3oBaHWe cmop B Tpolecce Meko3sa.
l'amerorenes y pacrenuil. OIUIOAOTBOpEHHE M Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U

Pa3BUTUC CCMCHU. MexaHu3MBI perysnun OHTOICHE3a y paCTeHI/Iﬁ M JKUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHUA W  pPa3sBUTHA TI'CHCTUKHM KaK HayKH. OcHOBHBIC
TE€HETUYECKUE MOHATHUS U CUMBOJLI. [ 'OMOJIOTrMYHEIE XpOMOCOMBI, AJUICJIIbHBIC
I'CHbI, AJbTCPHATHBHLIC IIPU3HAKH, JOMMHAHTHBIM H peHCCCI/IBHHﬁ IIPHU3HAK,
roMo3urora, rerepo3urora, 4YdcCTad JIMHUA, FI/I6pI/I,Z[LI, T'CHOTHII, (I)CHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FI/I6pI/II[OJ'IOFI/I‘ICCKI/II71, HHTOHOFHHGCKHﬁ,

MOJICKYJISIPHO -IeHETUYCCKUI

3.3

Monorubpuanoe ckpemubanue. [lepBoiit 3akoH MeHzens — 3aK0H eTMHO00pa3us
ruOpuoB mepBoro mnokoseHus. IlpaBuno noMuHupoBaHusa. BTopoit 3akoH
Menznens — 3aKOH pacUICIUIEHUs MpU3HAKoB. lluTonorunueckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umore3a 4MCTOTH raMer.

Ananusupyrouiee ckpemuBanue. IIpomMexyTodHslli XapakTep HacielI0BaHUS.
Pacuienienne npru3HaKkoB NPU HETIOJTHOM JOMUHUPOBAaHUH.

JurubpunHoe ckpermmBaHue. TpeTwil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHUEC OCHOBBEI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotet T. Moprana. CuerieHHOe
HACJIEIOBAaHUE T'€HOB, HAPYLICHUE CLEIUICHUS MEXIY TIeHaMH. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enernka mosa. XpoMOCOMHBIM MEXaHU3M OIPEJENEeHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbII M reTeporaMeTHbiil noJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMOcOM. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enotun kak wnemoctHas cucrema. lInedoTponuss — MHOKECTBEHHOE JICUCTBUE
resa. MHOXECTBCHHBIM aJUIeNu3M. B3anMoJelCTBHE HEallNIENbHBIX TI'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus

3.4

BsaumoneiicTBre reHotuna u cpesl npu popMupoBaHuu GpeHorumna. i3MeHunBOCTb
npu3HaKoB. KadecTBEHHbIE W KOJWUYECTBEHHBIC TMPH3HAKH. BUIBI M3MEHUYHMBOCTH:
HEHACJIeJICTBEHHAs U HACJIE/ICTBEHHASI.

MomudukaimonHass ~ W3MEHYMBOCT.  Poms  cpemsl B (popMHpOBAHUU
Mo upHKaMOHHONM n3MeHunBocTU. Hopma peakiinu npusHaka. BapranyoHHbIi psij
u BapuanmonHas kpuBas (B. Uoranncen). CpoiictBa MOIU(pHUKAIIMOHHON
W3MEHYUBOCTH.

I'enoTnnuueckas n3MeHUNBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTH. Brjpl
TeHOTUITUYECKON U3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASL.

KoMOunnatuBHasT W3MEHYMBOCTh. Meio3 ©  TIOJIOBOM TIPOIlECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTHU. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHUU
TeHEeTUYECKOT0 Pa3HO00pa3usl B IpeiesiaX OJJHOTO BUA.

MyrtanuoHHas U3MEHYMBOCTb. BHJibl MyTaluii: FeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WMHIYUMPOBAaHHbIE MYTALUMHU. SJ€pHBIE M LMUTOILUIA3MATHYECKUE
mytaiuu. CoMaTHYECKHE U MOJIOBbIE MyTalluu. [ [puyrHbl BOSHUKHOBEHHUSI MyTalUH.
Myrtarenpl M HMX BIMSHHE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAI[MIOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUYECKUX PSAOB B HacleAcTBeHHOM n3menunBoctu (H.U.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHb U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoseka. MexayHapoaHas MporpaMMa HCCIEJOBAaHUA T'€HOMaA
yernoBeka. Meroabpl  M3y4EeHMST TEHETUKM  4YEJIOBEKAa: TIE€HEAJIOrMYECKHUH,
OJIM3HELIOBLIH, LATOTEHETUUECKUM, MOIYJISIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHU . CoBpeMeHHOE OIpeaeIeHue T€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C ITOMOLIBIO
[MIP-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4YeloBeKa. [ e€HHbIE U
XPOMOCOMHBIE 0o01e3H1 YyeJoBeKa. bone3nu C HacJIeACTBEHHOM
MPEeAPACIONIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T'€HETUKU B MPEJI0TBPAILEHUU

U JICUYCHUH T'€HETHUECKHUX 3a001eBaHmi YenoBeka. CTBOJIOBEIC KICTKH




3.6

JlomecTuKaus 1 ceneKIus. 3apoxkKIeHUE CeeKIMU U joMmecTukanuu. Yuenue H.U.
BaBuioBa 0 1eHTpax MPOUCXOXACHUS W MHOTO0Opaswsi KYJIbTYPHBIX PACTCHHA.
Ponb cenexumu B co3qaHuy COPTOB PaCTeHUM M MOpoJ KUBOTHBIX. COpT, mopo/a,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
BasuiioBa, ero 3HaueHue IS CETCKIIMOHHON pabOTHI.

Metoapl ceneKUMOHHOW paboThl. VICKYCCTBEHHBI OTOOpP: MAaCCOBBIM |
VH]IUBUyAJIbHBIM. Drarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnreiTanue
npou3BouTENIed MO0 MOTOMCTBY. OTOOpP IO TE€HOTUIy C IOMOIIbIO OLIEHKHU
(eHoTHIIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbko aHanu3a JHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ1 CeJIEKIIMOHHOM pa0oThl. PannannoHHelit u
XUMUYECKUA MYTareHe3 KaK MCTOYHUK MYTalluid y KYyJIbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO  PENAKTHPOBAHUS M METOJOB
pekomOunanTHbIX JJHK a1 momydeHust ncxoHOTO MaTepuaia sl CEeeKIUH.
[Tomydenne monmrmionaoB. BHyTpuBHmoBas ruOpuau3anus. bam3kopoacTBEHHOE
CKpelmBaHue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue rerepos3uca B cenekiuu. OtnanéHHas
rubpumanus. [Ipeomonenne Oecruiofnsi MEXBHIOBBIX THOPHIOB. JlocTrkeHus

CCIICKIIN paCTeHI/Iﬁ N JKUBOTHBIX

3.7

OOBEeKTHI, HCIIONIb3YeMbIE B OMOTEXHOJIOTUH, — KJICTOUYHBIE U TKAHEBbIE KYJIBTYPBI,
MUKpPOOPraHMW3MbI, HMX  XapaKTepUCTUKa. TpaAulMOHHAas  OWOTEXHOJIOTHS:
xjieboneueHue,  MOJIydeHHE  KUCIOMOJOYHBIX  MPOAYKTOB,  BHHOJEJIHE.
Muxkpobuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT UM BHUTaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEKOHCTpYKIUS SMIEKIEeTOK U KJIOHMPOBAHUE >KHUBOTHBIX.
MeTo/ TpaHCIUTaHTAIMU P KIETOK.

XpoMocoMHass ¥ TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBanue pexomOuHanTHeix JIHK. JlocTikeHuss u MepCHEKTUBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHcKkue OUOTEXHOJOTHH.

Hcnonbn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHu3MoOB. COBpeMeHHaH cucreMma
OpraHnu4eCcKkoro Mwupa. HpI/IHLII/IHBI KHaCCI/I(I)I/IKaI_II/II/I OpraHu3MOB. OcHoBHbBIC
CUCTCMATUYCCKUC T'PYIIIILI OPraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBbHOCTU OJHOKJICTOYHBLIX OPTraHHU3MOB.
BaKTepI/II/I, apxeu, OAHOKIICTOYHBIC FpI/I6BI, OJHOKJICTOYHBIC BOJOPOCIH, APYTrUC
IIPOTUCTHI. KonounuanbHeie OpraHU3MBlI. I[BI/I)KCHI/IC OJJHOKJICTOYHBIX OPIraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOEC, pCCHUYHOC. 3aI_I_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

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




4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTell MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CHUCTEMBl OPraHOB MHOTOKJIETOYHOTO Opranu3mMa. OpraHusm
Kak enumHoe wenoe. TkaHu pacteHuid. TuIbl  pacTUTENbHBIX TKaHEM:
oOpa3zoBaTesibHasi, IOKPOBHAs, MPOBOJAIIAs, OCHOBHAs, MEXaHUYECKas.

Oco6eHHOCTH CTpOCHHS, PYHKITUH U PACTIONIOKEHUS TKAaHEH B OpraHax pacTeHUN

4.3

BereraruBHble U reHEpaTUBHBIE OPraHbl pacTeHU. OYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHHI: TPOTIU3MBI U
Hactuu. llornomeHnne BOABI, YIVIEKMCIIOTO Tra3a W MUHEPAIBbHBIX BEIECTB
pactenusiMu. [Ipixanue pacrenuid. uddy3us razoB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHbie cuctembl pacTeHuil. Beiaenenwe y pacrenuil. 3ammura y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa mMacCUBHOM M XMMHMUYECKOH
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsuus y OpraHu3MoB. PasgpakmMocTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOUHBIE  JKHMBOTHBIE. B3aMMOCBSI3F  YacTeil  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHU )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEW: SIHUTENHalbHAsA, COCIWHUTENIbHASA, MbIIICYHAsl, HEpPBHAs.
OcobGenHocTn cTpoeHHs, (GYHKIIMA W PaACHOJIOKEHUS TKaHEW B opraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB JKUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OJHOKJIETOYHBIX M MHOTOKIJIETOYHBIX
JKUBOTHBIX. HapyxHbili 1 BHYTpeHHUN ckesneT. CTpOCHWE W THUIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. Ilutanue >xuBoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JlpIxaHue kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe u
NEroYHOE bIXaHUE.

JIpIXaHue NO3BOHOYHBIX >KMBOTHBIX. OBOJIOLUHMOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KXUBOTHBIX. J[pIXaTelbHas cUCTeMa YeloBeKa. MexaHu3M
BEHTWISIMM JIETKUX Yy MNTHL U MIEKOMUTAIOMMX. TpaHCIOPT BEHIECTB Y
opraHu3moB. TpaHcHoOpT BellecTB y *XUBOTHbIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHOcHass ~ cucTemMa  TIO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpAIeHHs. DBOJIOIHOHHBIE  YCIOXKHEHHUS CTPOEHHUS KPOBEHOCHOMH
CUCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. Bbljenenue y opranu3moB. Beiaenenue y
*KUBOTHBIX. COKpaTHuTeNbHble Bakyou. Opransl BeiiesneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIICTUTENBHOM cHcTeMaMHu. BplieneHrne y MO3BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uX

MIPOU3BOJIHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3paxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchl. Pa3npaXMMOCTh W PpErymsiiuuss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBHast cucrema u peduiekTopHasi peryisiiusi Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHnas cucrema u e€ oTaemnsl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOU
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputMoB u mporpamm Ui 3(pQPEeKTHBHON (PYHKIMOHATHHON
AQHHOTAllUd  TE€HOMOB,  TPAHCKPHUIITOMOB,  TPOTEOMOB,  METabOJIOMOB

MHKPOOPIraHU3MOB, PACTEHMI, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

OpraHbl ¥ cUCTEMBI OPraHoB yenoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHbIX. Pedrnexc u pednexropHas nayra. be3ycinoBHele U ycIOBHBIE
pednexcsl. ['ymopanbHast peryisiiust ¥ SHIOKPUHHAs CHCTEMa >KHUBOTHBIX U
yenoseka. JKenes3pl SJHAOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIAOKPUHHOM cucTeM. [ umotamamo-runoduzapHas

cucrema. Peduiexc u peduiekropHas ayra. besycioBHbIe U yCIIOBHBIE pediiekch

5.2

3amurta opranuzma oT OosiesHeil. IMMmyHHast cuctema denoBeka. KieTouHbIN u
TYMOpaJbHBIA HMMYHHUTET. BpoxXAEHHBIN, NpuOOpeTEHHBINH crenuduaeckuit
UMMYHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wmMMmyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmamutenbHble OTBETHl OpraHu3mMoB. Pouib

BpPOKJIEHHOTO UMMYHUTETA B Pa3BUTUHN CUCTEMHBIX 3a00J€BaHUI

5.3

Kposenocnas cucrema u e€ opranbl. Cepjie, KPOBEHOCHbIE COCYAbI U KPOBb.

Kpyru xpoBoobparmienus. Paborta cepana u e€ perymsmus

5.4

Jpixanue yenoseka. uddys3us razoB uepe3 MoBEpXHOCTh KIETKH. JpIxaTenbHast
cuctema 4yenoBeka. JIpixaTenmpHass MOBEPXHOCTb. Perynsiiust  IbIXaHus.

JlpIxaTennbHbIC 00BEMBI

5.5

HI/IH_[eBapI/ITeJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIIbBHOI'O TpaKTa.
HI/IH_[eBapI/ITeJ'ILHLIC KCJIC3bI. BHYTpI/IHOJ'IOCTHOC u BHYTPHUKIICTOYHOC

IMUIICBApPCHUC

5.6

IToxpoBsl M wux mnpousBoxaHble. Oprasbl BbiaeneHus. Ilouku. CrpoeHue u
¢yHKIMOHMpOBaHUE HeppoHa. PUIBTpaAIUs, CEKpelus U 0OpaTHOE BCachbIBaHHE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830B8.HI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KGHI/IG YyeJIoBeKa: MblIeuHas cucteMa. CKelIeTHBIE MBIIIIBI U1 HUX pa60Ta.

CTpOCHI/Ie U TUIBI COEIMHEHUS KOCTEH

TCOpI/IH 3BOIIOLMHU. Pa3BuTHE KU3HU Ha 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpCIlHOCBIJ'IKI/I BO3HHUKHOBCHUS

AapBUHH3MA. Kuzub n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JIBuoxymue cuiibel 3BoJouuu BUIoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
pa3sMHOXEHHsST OpPraHW3MOB, HACJEICTBEHHas WM3MEHYMBOCTh, OOprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmienne cunrernueckord Teopun sBostouuu (CTD). Heitrpanshas Teopus
sBosronnu. CoBpeMEHHasl BOTIOLMOHHAS OHOJIOrHs. 3HAUYCHHE SBOJIIOLMOHHON

Teopur B GOPMUPOBAHUHN €CTECTBCHHO-HAYYHON KaPTHHBI MUPA

6.2

[Honmynsinust kak »yeMeHTapHas eauHuna 3BoJoLUU. COBpEMEHHBIE METOJbI
OLICHKM T'€HETHYECKOTO pa3HOoOOpasusi U CTPYKTypbl nomynasuuil. M3meHeHue
reHooHza MOMYISIUM Kak 3JEMEHTapHOE 3BOJIIOLIUOHHOE SBJIEHHME. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaiinOepra.

DOneMeHTapHble (aKTOpHl (IBIKYIIME CHJIBI) JBOJIONUU. MyTallmOHHBIHA
npouecc. KomOunatuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHble
HEHAIpaBJIEHHbIE HW3MEHEHUS 4YacToT ajulenedl B momymasuusax. Oddext
OCHOBATEJIS. Murparuu. N3omanns MOMYJISALN: reorpaduueckas
(pocTpaHcTBEeHHAs), OHMoJIoTHYecKast (PernpoyKTHBHAS).

EctectBennsiii  oTOOp — HampaBisomuii  gaktop aBosouud.  Dopmbl
€CTECTBEHHOTO  0TOOpa: JBWKYIIUM, CTAaOMIM3UPYIOUIMN, PpPa3phIBAIOIINMA
(mu3pyntuBHBIN). [TotoBO# 0TOOD.

[IpucnocobneHHOCT, ~ OpraHM3MOB  Kak  pe3yiabTaT  MHMKPOAIBOJIIOLIMH.
Bo3nukHOBeHME  mpHCHOCcOONeHMd y — opraHu3mMoB.  ApoMopdo3bl U
uauoanantanuu. [IpuMepsr npucrnocobneHuit y opranu3mMoB. OTHOCHUTEIBLHOCTh
IPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJIONUU. M3omsuus — kitoueBoi ¢aktop BupooOpazoBanus. Ilytu u
CrocoObI BHJI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduyeckoe),
cUMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOMIU3AIus,
rubpuanzaiys). [ JIuTenbHOCTh 3BOTIOIMOHHBIX MTPOILIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp sBomonnoHHON OWONIOTHH B pa3palOTKe HAyYHBIX METOJ0B COXpPAaHEHUS
O6uopaznooOpaszus. MUKpPOIBOIONUS W KOABOJIOLUS IMAapa3uTOB U HX XO3SIEB.
MexaHu3Mbl (HOpPMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPBOBI

Cc Hell

6.3

Metonpl n3ydyeHus MakposBoJrouuu. [laneoHTosornyeckue MeToAbl M3Yy4EHMs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPIaHU3MOB.
Bbuoreorpaduueckue meroap! nzydeHus sBosonun. CpaBHeHue (Giaopsl U payHbl
MaTepUKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emian. Bunsi-suaemMuku u
PEJUKTBHI.

3M6pnonornqecxne n CpaBHI/ITeJ'IBHO-MOp(I)OHOFI/I‘-IeCKI/IC MCTOAbI HU3YUCHUA




OBOJIFOIINH. I'eneTndeckue MeXaHHU3MBI OBOJJKOOHUMU OHTOICHEC3a M IOSABIICHUA
OBOJIFOIITMOHHBIX HOBHICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
Pymumenrtapuele  opransl M araBu3Mbl.  MOJEKYISIpHO-T€HETUYECKHUE,
OMOXUMHYECKUE u MaTeMaTU4YCCKUEC METOAbI HU3YyUYCHUA 3BOJIFOITNHA.
T'omosoruyueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHHA q)HHOFeHCTI/I‘ICCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BoJONMK. HeoOpaTUMOCTh 3BOJIIOIINH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB DBOJIIOIIUHU

6.4

Hayunple rumoTe3pl NpPOMCXOXIACHUS JKU3HUM Ha 3emie. AOuOreHes u
naHcnepmus. JloHaydHbIE IPEICTaBICHUS O 3apOKICHUH KU3HU (KpEalliOHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOXKACHUS )KM3HU U €€ ONPOBEP)KEHHUE ONBITaAMU
®. Pemu, JI. Cnammanmanm, JI. Tlactepa. IlpoucxokneHue IKU3HH W
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeopraHudeckod sposrouuu. [lmaHerapHas (reosormyeckasi)
IBOMIONMS. XHUMHYecKass 5BOJIOUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmdeckux. Omeir C. Mumrepa u I'. HOpu. O6pazoBanue
nojmMepoB U3 MoHoMepoB. KoanepparHas rumnore3a A.M. Onapuna, runoresa
nepBuuHoTo OynmboHa Jk. XosmeliHa, reHetwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Ucropusa 3emnu u meronpl €€ m3zydeHus. MckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXU.

HavanbHble 3Tanbel opranndeckoil 3Bosrouuu. [losiBneHne u 3BOJIIOLMS MEPBBIX
KJIETOK. DBoJonMs MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIEHKN KaK aHaJor MEePBLIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[IpoucxoxaeHne sSykapuoT (CUMOHOTreHe3). DBOJIIOIMOHHOE IMPOUCXOKICHHE
BUpPYyCOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIONMU BBICHIMX pacTeHU. OcHOBHBIE apoMopdo3b
pacTteHuil. Bbixon pacreHuii Ha cymry. llosBieHue CHOpPOBBIX pPACTEHUM H
3aBoeBaHne uMH cymu. CemeHHble pacTeHus. [IpoucxokieHue LIBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tambl 3BOJIOIMHU SKUBOTHOTO Mupa. OcHOBHBIE apoMop(ho3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOp0BBIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS T03BOHOYHBIX.

[Ipoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKONUTAOUINX U




ntun. [IpuHmun  kmodeBoro apomopgosa. OcBoeHne OeCrO3BOHOYHBIMH U
[103BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3eMJie 10 3paM U NEepHOJaM: apXeil, IpoTepo30H, MaIeo3o,
Me3030M, KalHO30M. OOmas XapakTepucTUKa KIMMara M Te0JIOTHYECKUX
nporeccoB. [losiBieHne U paciBeT XapakTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE:
€ro YCIIOBHSI M BIMSIHUE HA Ta30BBIi cOCTaB aTMochepshl.

MaccoBble BBIMHUpaHHUsS — 3KOJOTMYECKHE KpH3ucChl mpouwioro. Ilpuumssl u
CIIEICTBUSL MacCOBBIX BbIMUpPAaHUN. COBpPEMEHHBIN IKOJIOTMUECKUN KpPU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnosnoruu. Metonel aHTpornosiorud. CTaHOBJICHUE
MPEACTABICHUHN O MPOUCXOKACHUH UyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CxoacTBO 4YenoBeKa € KUBOTHBIMH. CHCTEMAaTHUeCKOE TOJIOKEHHE YeIOBeKa.
CBuzeTenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIHHO-
MOp(hOIOTHIECKHE, AMOPHUOJIOTUYECKHE, (bU3M0JIOT0-0MOXUMHYECKHE,
noBesieHYeckre. OTaNYMS 4eT0BEeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOW CUTHAIBHOMU
CUCTEMBI.

JBwxymue cuibl ((PpakTOphl) aHTPOINOTEHEe3a: OHOJOTHYECKHE, COIHMAIbHBIC.
CooTHolieHre OHMOJOTrMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAJIUM AHTPOTIOT€HE3A. ABCTPATIONUTEKN — IBYHOTHE MIPEIKU JIFOJEH.
YenoBek  ymenblil, TepBble  M3FOTOBJCHHS  Opyaud  Tpyna. YenoBek
NPSAMOXOJSIIUNA W TEpBBIA BBIXOJA Jonel 3a mpeaensl Adpuku. Yemoek
reiinenpOeprekuii — oOIMH MpeloK HEeaHAEPTATbCKOrO 4YelOBEKa M 4YelOBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIOACH XOJOJHOTO KiMMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOIO THIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 mpenenamMu AQpuky.

DBOJIOLUS COBPEMEHHOTO uejoBeKa. EcTecTBeHHbIH OTOOpP B MOMYISIUAX
yenoBeka. MyTallMoHHBIA mpouecc U nonuMopdusm. I[lomynsuroHHbIe BOJHBI,
npeiid reHoB, Murpanusa U «3PpQPexT oCHOBATENS» B MOMYISIHIX COBPEMEHHOTO
YyelnoBeKa.

UYenoseueckne pacel. [lonatue o pace. bonbpmme pacel:  eBporneongHas
(eBpasmiickasi), aBcTpajJo-HerpougHas  (9KBaTOpHANbHAs),  MOHTOJOUHAS
(a3maTcko-aMepuKaHCKasi). Bpemss M myTH pacceleHus YeloBeKa IO TUIaHEeTe.
EnuncTtBo  yenoBeueckux pac. HayuHas  HecCOCTOSATENBHOCTh  pacu3Ma.
[IpucnocobneHHOCTh, YeNnoBeKa K pPa3HbIM YCIOBHSM OKpPYKAIOIIEH Cpebl.
Bnusnue reorpaduueckoii cpensl U apeiia TeHOB Ha MOPQOJIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMEI U MpuUCynmune UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJOTUH C IPYTUMHU HAyKaMU.
Meroast skosnoruu. IlosieBble HaOMIOAEHUS. ODKCIEPUMEHTHI B HKOJIOTHU:
OpUpPOJHBIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKPYXaIOIIEeH Cpeibl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEPHOCTH WX neiicTBus. Kiaccuduranms
9KOJIOTUYECKUX (pakTopoB: abuoTHyeckue, OWOTHYECKHE, aAHTPOIIOTCHHBIE.
OOmre 3aKOHOMEpPHOCTH JCHCTBHS JKOJOTHYECKHX (akTopoB. [IpaBuio
munumyma (K. IInpenrens, FO. JIuOux). TosiepaHTHOCTb. DBpPHUOUOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue (axrtopel. CBeT Kak 3koyiornyeckuil gaxrtop. [eiictBue pasHbIx
YY4aCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEepNOAN3M.

Temneparypa kak »3kojorumyeckuii ¢akrop. JlelictBue TemiepaTrypbl Ha
opraHu3msl. [IoHKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBbI.

Brnaxnocte kak a3kojorumveckuit  ¢axtop. IIpucnocoOiieHuss pacreHuit K
noJyiepXkaHuo BoaHoro Oananca. Knaccugukanums pacTeHuil IO OTHOLIEHUIO K
Boie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKHMA.

Cpensl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3MYyILIHAs, IOYBEHHas,
riyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpesl OOMTaHus opraHu3MoB. IIpucrnocoGieHus OpraHu3MoB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue purmel. BHenHue u BHyTpeHHHE pUTMbL. CyTOYHbBIE M TOJIUYHBIE
putMbl. IIpHcrocoOIeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBHM
AKHU3HU.

XKuznennsie Gopmbl opranu3MoB. [lonsrue o xuzHeHHOH (opme. JKu3HeHHBIE
(GopMBl pacTeHMii: JepeBbs, KyCTApHUKH, KYCTAPHUYKH, MHOTIOJIETHHUE TpPAaBbI,
OJlHOJIETHHE TpaBbl. JKu3HeHHbIE (POPMBI )KMBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a3po0nOHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a )KU3HH.

buotnueckue Qaxkropsl. Buabl OMOTHYECKMX B3aMMOAEHUCTBHM: KOHKYpPEHIIMS,
XUITHUYECTBO, cUMOKMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalnsM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, ¢Gopuueckue, Qabpuueckue). 3HAUCHUE
OMOTHUYECKUX B3aUMOJEHCTBMIA [UIsi CYIIECTBOBAHUS OPraHU3MOB B cpeje

oOuTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHU A

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TOITYJIALNH. HOHYH}IHI/I}I KaKk OHoJIOorHyYecKas

cucrema. Posb HEOAHOPOIHOCTH cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




O6uooTMM BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI MOITYJISIIHA.
OcHOBHbBIE TOKa3aTeNIM NOIMYJSALUU: YHMCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas MU
[I0JI0Basi  CTPYKTYpPa, pOXKAAEMOCTb, IIPUPOCT, TEMII pOCTA, CMEPTHOCTD,
MHUTpaLMs.

Okojioruyeckasi CTpykrypa mnomyasuuu. OIleHKa YWCJIEHHOCTH MOIYJISIUH.
JluHaMuKa nomyisinuu U €€ peryisuusa. buoTudeckuil moTeHIuan MOIYJISLIHH.
MogenupoBanue AWMHAMUKM — nonyiasuud.  KpuBble  pocTa  4MCIEHHOCTH
nonynsaunnd. Kpussle BbDKMBaHUA. Perymnsuus 4UCIEHHOCTH IMONIYJISALUNA: POJIb
(akTOpoB, 3aBUCALUIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUJoB (- u K-ctparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MuoromepHas
MoJzenb sKkonornyeckor HumM Jx.M. XatumHcoHa. Pa3Mepsl 5KOJIOrM4ecKkoin
Huwu. [loTeHnmanpHas U peanu3oBaHHas HUILIH.

Buxg kak cucrema mnomynsnwii. Apeanbl BUIOB. BuIBI WM HX JKH3HEHHBIE
CTpaTernu.  3aKOHOMEPHOCTH  IOBEACHUS M MHUIPAalUid  >KMBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CooOmectBa opranu3moB. buoreHo3 u ero crpykrypa. CBs3u MeEXIy
opraHm3MamMu B OHOIlEHO3e. DKOCHCTeMa KakK OTKpbITas cucrema (A.JDxk.
Tencnu). dOyHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: IMPOJAYLIECHTHI,
KOHCYMEHTHI, peayueHTtbl. Tpodudeckue ypoBHH. Tpoduueckue Henu U CETH.
AOGunoTtndeckue 010ku skocucteM. [louBbI M Wbl B 3KOCHUCTeMax. KpyroBopor
BEIIECTB U MMOTOK SHEPTUU B IKOCHUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMBbl. buomacca u mpoayKiusi. DKOJIOTUYECKUE
MUPAMHU/JIBL YMCcell, 0MOMAacChl U SHEPTUU.

HamnpaBnennble 3akOHOMEpHbIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCHMM M WX MPUYUHBL. AHTPONOreHHbIE BO3ACHUCTBUS Ha
cykueccuu. Knimakcnoe coobuiectBo. buopaznoodpasue u mojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIIECTB.

[Ipupoansie 3KOCHCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznnuns Mexxy aHTpONOTEHHBIMU U IIPUPOTHBIMU SKOCHCTEMaMHU.
VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opockas ¢dopa u
¢dayna. CuHaHTponM3anus ropoJckoil ¢ayHsl. buonornyeckoe u xo3siCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM M ypOO3KOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJEHCTBHUI OPraHU3MOB B DKOCHCTEMAX.

Ilepenoc »HEpruM U BELIECTB MEXKIY CMEXKHBIMU IKOCHCTEMaMHU. Y CTOMUUBOCTD
OpraHM3MOB, TONYJISILMII M 3KOCHCTEM B  YCIOBHUSX €CTECTBEHHBIX W

AHTPOIIOT€HHBIX BO3ICUCTBUN

7.5

buocthepa — oOmennanerapHas o06omo4yka 3eMiH, TA€ CYIIECTBYET WU




cymiecTBoBayia Jku3Hb. Yuenue B.UM. Bepnaackoro o Owocdepe. Obnactu
o6uocdeps u e€ cocras. JKuBoe BemiecTBoO OHOChEpHI U €ro (PyHKIHH.
3aKOHOMEPHOCTH cyllecTBOBaHUS Ouocdepsl. OcobeHHoctn Onochepsl Kak
rnofanbHOM  JKOocHCTeMBI.  Jl[MHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BeliecTB M OHMOreOXMMHYECKHME LHUKIbI (yriaepoaa, as3ora).
PurmuuHOCTS siBNeHMI B Ouocdepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOWHBIC Jieca, CMEIIAHHBIC W NIMPOKOJHMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIMUYECKHE Jieca, BBICOKOTOphs. KimMmar, pacTUTENbHBIA U
KUBOTHBI MUpP OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS KHBBIX CHCTEM, OIICHKa MX PECYPCHOTO MOTEHIMANA M

o6uochepHbIX QyHKINN

7.6

DKOJIOTHYECKHE KPU3HUCHI U MX MpUYHHBL. Bo3melicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AyIIHOW cpenbl. OXxpaHa BO3AyxXa. 3arpsi3HEHHWE BOJHOW CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Pazpymienue nmousbel. OXpaHa ITOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTpPOTIOT€HHOE BO3/ICUCTBUE HA PACTUTENIBHBIM W KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KMBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPaHbl MPHUPOJBI.
Kpacupie kuumru. Ocobo oxpansemblie npupoansie Tepputopun (OOIIT).
boranunueckue caapl ¥ 300JI0rMYECKUE MAPKU.

OcHOBHbIE MPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBI.
PannonanbHoe  mPUPONOMNOIB30BAHUE U COXpaHEHHE  OMOJOTHYECKOTrO

paszHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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