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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yueOHOMY mpeamety «buonorus» (ganee - OuoyorHs) Ha
YpOBHE cpeaHero odiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX IOJIOKE€HU (penepanbHOil paboyelt mporpaMMbl BOCTUTAHUSL.

Cornacio mnonoxenusim GI'OC COO mnpoduiibHble yueOHBIE NPEIMETHI,
n3yuyaemble Ha YIJIyOJE€HHOM YpOBHE, SIBJISIIOTCS criocoOoM nuddepeHnunanuu
o0y4eHUsT Ha ypOBHE CpeHEro oOIIero o0pa3oBaHHUs M MPU3BAHBI OOCCIICUUTH
IPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpeIHUM OOLIUM, CpEeIHUM
npodeccuoHaIbHBIM M BBICIIUM 00pa3oBaHHeM. B To ke BpeMs KaXKIbIi U3 3TUX
y4eOHBIX TPEIMETOB JOJKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE pPEIICHHE
oOpa3oBaTelbHBIX, BOCHHUTATENbHBIX W PAa3BUBAIOLIMX 3a/lay, CBS3aHHBIX C
npodopueHTaleil 00yJarmuxcss 1 CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
00JlacTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWMOJIOTHUEH, MEIMIIMHOM, KOJIOTHEH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeameTy «buonorusi» ma€t mpencraBieHUE O
HeNMM M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KaHUE, €T0
CTPYKTYpUpPOBaHHME II0 pa3feiaaM M TeMaM, paclpeleseHue 10 Kiaccam,
PEKOMEHyeT TMOCJIe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKH Y4eOHOTro Tpolecca,
BO3pAcCTHBIX OcoOeHHOocTel oOyuaromuxcsa. B mporpamme mo Ouosoruu
peanu30BaH MPUHIMUI TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpas3oBaHus, Ojarojmaps dYeMmMy IPOCMaTPHUBACTCS
HAIPaBJICHHOCTh Ha  MOCJENyIolee pa3BUTHE OHMOJOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX HA (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH Y4e€OHOTO MpeameTa
«buonmoruss» B peamuzamuu TpeboBanuit PI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METANpEeJIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBAaHUM OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
o0y4arouMxcs MO OCBOCHUIO COAEpkKaHHUS OHOJIOTHMYECKOro oO0pa3oBaHHA Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VY4eOnpiii npeameT «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUS
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacmMpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O KMBOM MPHUPOJE, OCHOBAX



MOJIEKYJIIPHOM M KJIETOYHOW OMOJOruu, SMOPHOJOTMHM M OHOJOTUU PpPa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIIMOHHOIO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aldsiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kimaccax 3TM 3HaHUSA TOJy4arOT pa3zButhe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHHS PUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPHU U3YYCHHUH
¢usuku, XuMuu, reorpaduu U MaTEMATUKH

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOABl K M3yYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIOIMHA OPTraHUYECKOTO MHUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMOJIOTUN PA3BUTHUSA, T€HETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcs MO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00yJarouMMucs ONOJIOTHYECKUX TEOPUHM U 3aKOHOB, UAEH, IPUHIUIIOB U MpaBHIL,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX TOCTHXKEHUSIX, COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH, IPUKIIAIHBIX aClIeKTaX OMOJOTrHYecKuX 3HaHUM. J{s
pa3BUTHS W NOJNJEPKAHMS HHTEepeca oO0ydaromuxcsi K OWOJIOrMH Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOW WM HMHOM oO0jacTu OMOJIOTHH, BKJIAJAOM OTECUECTBEHHBIX M 3apyOe’KHBIX
YYEHBIX B PEIICHUE BaKHEHUIIUX ONOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.

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



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiau K BBIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTikenne Tenw W3ydeHHs ydeOHoro mpeamera «buomorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBHJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOIIMXCSd C METOJaMH ITO3HAHHS >KHBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMHM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
DKOJIOTHUH);  METOJaMH  CaMOCTOSITCIIBHOIO  TPOBEJICHUS  OMOJOTHYCCKUX
UCClIeIoBaHul B JjabopaTopuu W B mpupoae (HaOmoaeHue, HW3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHHE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIIHMIO; IOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA;, OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpY)KAIOIIeH NPUPOTHON cpene, COOCTBEHHOMY 3J0pPOBBIO U
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0yYaIOIMIUXCS WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
B TMpoOIlecCCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
WCCJICIOBAaHUSIMU B OHWOJIOTUH, PEMIAeMBIMU €10 MpoOJIeMaMu, METOOJIOTHEH
OMOTIOTUYECKOTO WCCIIeTIOBAHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHUS OMOIOTHIECKUX
00BEKTOB U TIPOIIECCOB;

BOCTIUTaHUE Y O0YyYarONIuXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IIEJIOM M K OTJETBHBIM €€ 00bEeKTaM U SBICHUSIM; (POPMHUPOBAHUE IKOJIOTUUECKOH,



TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

MPUOOPETCHHE  OOYYAIOIUMHCS ~ KOMIETEHTHOCTH B  PalMOHATBLHOM
MIPUPOJIONOIB30BaHUU  (COOJIOICHUE TPAaBUI TOBEJACHUS B TPUPOJE, OXPaHBI
BUJIOB, 9KOCUCTEM, OUOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieueHre OC30MACHOCTH JKHU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAITHSAX
MPUPOAHOTO H  TEXHOTCHHOTO  XapaKTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/laHME€  YCJIOBMHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIVBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMU PETHOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIIIyOJICHHOM
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).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEJACTB OOyUCHHS] OHMOJIOTHUU
OCYIICCTBIISICTCS C YYETOM CICHM(PUKH €T0 COACP)KAHUS M HANpPaBICHHOCTH Ha
NPOJOJIKEHUE OMOJOTrMYecCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUEHHH OMOJOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMNpEACNsIeTcsl Y4YUTeIeM Ha OCHOBE  HMMEIOIIMXCS
MaTEpPUATIbHO-TEXHUYECKUX PECypCOB U  MECTHBIX TMPUPOJHBIX  YCIOBHIA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBszaHHble ¢ Ouosiorueld. 3HaueHHE OMOJIOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, W. I1. 11aBnos, . 1. Meunuxkos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMer uszydeHus Ouonoruu. CBOMCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue )uBble CUCTEMbI HA PA3HBbIX YPOBHIX OpPraHU3aIUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. HyneBas rumotes3a. [loHsiTHEe BBIOOPKH M €€ ITOCTOBEPHOCTH.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NPU3HAKU KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS )KUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykrypHO-QYHKIIMOHANbHAS eAuHUIAa KuBoro. Hcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, Iu]depeHIranIbHoe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsr: P. I'yk, A. Jleenryk, T. [lIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

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

IlpakTuueckass padora «l3ydueHue METOAOB KJIETOYHOW OHOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posib Kak pacTBOpPUTENS, pearcHTa, y4acTHe B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpyKTypa Oenka, menTuaHas CBs3b. BTopuyHas, TpeTHUYHAs, YCTBEPTHUHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCThb, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaes PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuxu, nPpomeoMuKHu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer u cxembl: «llepuoandeckass TaOiauIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monekyinsl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue u QyHKIUM KJIETKH

Tunsl KJIETOK: JyKapuoTHYecKas MW mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutommazma. [utozomns. Llutockener. JIBumxenue nuromiazMbl. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxos ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTutenbHbIX KieTok. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE U  CJIOXKHBIE  IJIACTUABI  (DOTOCHHTE3UPYIOIIMX  DYKAPHOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Snpo. OOosouka siapa, XpOMaTHH, KapHoIUia3Ma, SAPBIIIKHA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Kiterounble BkntoueHusi. CpaBHUTENbHAsA XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KJIeTKW», «CTpoeHHWE  pacTUTEIBHOW  KJIETKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

Jlaboparopnass pabora «/3yueHne CTpPOEHUA KIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpPeBpalleHNe JHEPIUH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakKTep PEaKIUl KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuH, CepoOaKTEpHUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Inepeus membpanuno2o epaduenma npomonos. Cuumes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

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

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

JlaboparopHass  pabora «l3ydyeHME  KATAIMTUYECKONM  AKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

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

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXaAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnoptHeix PHK B 6uocunTtese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHuvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoharoB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

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

Tabnuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKUil Koa», «Bupycobi»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCOB, MpoTeKawmux B HHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  MTOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIAPAIIIEIBbHOCTb.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

llenenue knetkn — wMuTo3. CraguM MHTO3a W TPOUCXOASALIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eudenu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapaThl: «MUTO3 B KIETKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOpOCTH, Apyrue npoTucThl. KolloHUaNbHbIE OPTraHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUIUN U pacroIoKEeHUs TKaHell B opraHax pacTeHHUH.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IloryomeHnne BOABI, YIVIEKUCIONO Tra3a |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewmecTB y KUBOTHbIX. KpoBeHOcHas cucteMa W €€ Oprassl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuil. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CTpoeHune U (PyHKIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTsa mnacCUBHON U XUMUYECKOW 3a1IUThl. DUTOHITUIBI.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHHUTET. Teopusi KiIOHaNbHO-cenekTuBHOrO ummynutera (I1. Opaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezyciioBHble U YCI0BHBIE pe(dIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuil», «KopHeBble cucteMbl», «CTpoeHHE CTEOs»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbienurenbHas cUCTEMa», «DHIOKpPUHHAs cucTeMa», «CTPOCHHME MBIIIIBIY,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkw», «HepBHas  cucrtema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000opy1I0BaHUE JJIsl IEMOHCTPAIIMHU TTOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTCHUH,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGopaTropHasi padora «3ydyeHue TKaHEeW pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXKEHHUSA: TMOYKOBAaHUE,  CIOPYJISIUS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro Impolecca. Melo3 M ero MeCTO B KU3HEHHOM LHKIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobmenwe. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOMIErocs 3apojpliia (SMOpUOHATIbHAS HHAYKIHUA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOIO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIUIOOOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHoe pazMHOxeHHe», «Tumbl Oecrnoioro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HEempsiMoe pas3BuTue», «Pa3BuThe Maillckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NAlOPOTHHUKAY, «KM3HEHHBIN IIUKIT COCHBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BrpisiBIieHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

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

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®pusa, T. Moprana. Poiib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHSI U CUMBOJIbL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. [Mutonornueckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBI MEXaHU3M OINpPEAEIICHUS Moia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIN ajuieau3M. B3amMoJieiicTBUE HeaUIEJIbHBIX T'€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJCHUCTBHSI «XO35MH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabnuter 1 cxembl: «llepBoiii 1 BTOpOi 3akOoHBI MeHaenss», « TpeTuil 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEIb JJisI JIEMOHCTpAllUM 3aKOHOB e€IuHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporipemnapart: «J[po3odumnay.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl Tpu  dopmupoBaHuu (peHoTHmna.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MOAUGUKAITMOHHONW M3MEHUYMBOCTH. Hopma peaknmu npuszHaka. BapuanmoHHBIN
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. Melo03 W TOJIOBOM TIIPOIIECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE U WHAYIUMPOBAHHBIE MyTalMu. SnaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3meHunBoctu (H.UM. BaBunoB). BuesnepHass M3MEHUHMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumer w  cxembl: «Buapl  w3MeHUYMBOCTHY», «MoauduKarumoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMHU BUIAMH U3MEHYUBOCTH.

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

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIMPOBAHKUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKON T'€HETUKHU B MPENOTBPAIICHUH U JICUCHUU T€HETHUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie QakTopbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YENOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuW. Ponp cenexkuum B CO3JaHUM COPTOB PACTEHHUU U IOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUcnbrtanue
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHUK MYTalHUil y KyJIbTYpPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIBaHue, Wid ayropuauHr. I'erepo3uc u ero mnpuuuHbl. McnonszoBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4EHHE N€HETHMYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU H
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YesaAx YIyUuleHUs Cyuecmsyouux u co30aHus H08blx NOpoo, JTUHULL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

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

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTaHU3MBI, ux XapaKTEepPUCTHUKA. TpanumonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMH M MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBbIX. Kpunobanku. Comatnueckas THOpUAM3aLUS UM COMATHYECKUI
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHHUE KUBOTHBIX. METON TpaHCIUIAHTALHUU SAIEp KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUarHoCcTUKa. MeTaOoJIOMHBIM aHalu3, TEeHOICHTPUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHMH TPEXMEPHOTro OMONMPUHTHHra W ckaddonaunara
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkimonuposanust PHK-cogepskanmx BUPYCOB, BBI3BIBAIOIIUX OCOOO OIACHbBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosnoruu

OpomonmonHass Teopus Y. JlapBuna. IIpeanochbUikKM BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI  OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHHE, €CTECTBEHHbBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpUCIOCcOOJIeHU y pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOLIEHUS JABWXKYIIUX CHJI DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM T€HETUYECKOro pa3HooOpa3usi M CTPYKTyphl mnomyisuuid. HM3MmeHeHue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE HW3MEHEHMsI 4YacToT ajiejaedl B momyisuusax. ekt
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpoCcTpaHCTBEHHAs ), OMoJIOTHYecKas (PErnpoIyKTUBHAS).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOnAU3aIIMS,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMOMOHHOW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUMBOCTH K aHTHOMOTUKAM U CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLUNY, «DKOJIOTMYECKass M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JIEUCTBUSL €CTECTBEHHOro 0TOopa», «DopMbl OOpbOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY», «Kputepuu Buna», «Bunsl-nBoiiHnkn», «CTpyKTypa BUAa B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«JTonurmonasl pactenuit», «KanmycTHO-penedHbIii THOPHIY.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyuesa MTHIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

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

JlabopaTtopHass  paGora  «IIpucmocoOiieHMsT  OpraHU3MOB U HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHEeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBoionuu. l[lepexomupie ¢GopMbl W (UIOTEHETUYECKUE  PSBI
OpraHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomtonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumibi-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
sBOMIONMH. ['eHeTHYeckrue MeXaHU3Mbl HBOJIIOIMM OHTOTEHE3a M TMOSBIICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJIBI MOCTPOCHUSI (PUIOTCHETUUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
ABOJIIOLIUH.

JdemoHcTpanumn

[Hoptpetsl: K. M. bap, A. O. KoBanescknii, ®. Mromep, 3. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOPHUOHAILHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6opynoBaHue: KOJUIGKIIUH, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu u acCTpOOHOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas dBOTIONMSI. AOWOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanue monmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHYecKasi TUIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHoJiorusi. ['eoxpoHosornueckas mikana: 30Hbl, 3pbl, IEPUObI, STTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBoNtoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHbIE apoOMOpP(O3bI
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuxiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButne ku3HM Ha 3emie IO 3paM U IEepUofaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHUSI — SKOJOTMYECKUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Hoptpertsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHHUIO CcaMo3apokleHus xku3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoMOLMNY, «CxeMa 00pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCIINY,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre )XKU3HU B
[aJIC030MCKOU 3pey, «Pa3BuTre )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XKu3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WIJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyye€Ja NTULl W 3BEpeEl,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHue M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  YE€JIOBEKAa  C  JKMBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiume cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTHYECKHE, COIMATIbHBIE.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(POKOHCYIIBI) ¥ paHHUE MOHTHJIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOIO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeynoBek HeaHAEpTaJbCKUU
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeKa. MyTaluuoHHbIN mpouecc U noaumopdusMm. [lonmynsiHOHHBIE BOJHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBaTOpUaibHas),  MOHTOJOUIHAs
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apeiida reHoB Ha MOp(RONOTHI0 U
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanue KOBOMIOUKUH OMOJIOTMUECKOTO U COIMATBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J{BUKYLIME CHIIBI AHTPOIIOTEHE3a», « IBOJIIOLUOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHEIIOCTeH, TMPEeaIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YeloBeKa M uepena MIMMIIAH3€, MOJENb KUCTU YeJIOBEKa WU KHUCTH
LIMMIIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b 3KOJIOTUU C JPYTUMU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

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

Tabmuupsl u cxembl: «Paznensl skomorumy», «Metonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (PakTOpoB: abUOTHYECKHE, OMOTHYECKHE, aHTpororenHsie. Oomue
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasumino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKosnoruueckuii ¢akrop. JleicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3Mmbl. [loMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukanust pacTeHHH MO OTHOLIEHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOWUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
KU3HU B Pa3HBIX CpPENaX.

buonornueckue putmbl. BHemHue u BHyTpeHHME pUTMBI. CyTOYHBIE H
rogu4Hsle puUTMbL. [IpHCIIOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJIeOHnuecTBO). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuiel U cxembl: «Dkojiorudeckue (QakTopel», «CBETOBON CHEKTP»,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacteHui», <« KusHeHHbie  (HOPMBI  KHUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHusy, «XunHuuectBoy, «llapazutusmy», «Konkypenuus», «CumMomo3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEII0TI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuil, OoTHocSIMXCA K Turpoduram, kcepoduram, me3oduram, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCJIOBHH KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHast padora «BBIIBICHHE TMPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOECHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Oounonornyeckas cucreMa. Poinb HEOTHOPOMHOCTH Cpenbl, (U3NIECKUX OaphepoB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKAs CTPYKTypa nomyianuu. OLeHKa YMCICHHOCTH MOMYJISAIUY.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBanue TMHAMUKY NONyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHMsI. Perynsiusi 4YUCICHHOCTH TONYJAIUN: poyib (HaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATEruu BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHuuansHas v peaaru3oBaHHAsT HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel W cXeMbl: «ODKOJOTUYECKUE XApPaKTEPUCTHKU  TOMYJISAIIHI,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKITUU KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MeEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kak OoTkpeiTas cucteMa (A. JIx. Tencnn). @yHKUHOHAIbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca ©W  MOpOIYKIMS.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBI. AHTPOINOIE€HHBIE BO3JCHCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

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

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031iCTBEHHOE 3HAYCHHE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoco 3ggexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUA ~ AHMPONO2EHHO20  B030€UCMBUSL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «Ctpykrypa  OMoueHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpynIbsl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BelIeCTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKonoruyeckas nupamua OMoMacch», «IKOJOTHYECKAsl MUpamMuia SHEPTUn»,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBlieHHe jeca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBApUYM KaK MOJIEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenune paszHooOpasus MEJIKUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WId B TEIJIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
CylllecTBOBaJa >XU3Hb. PazBuTue npeacrtasieHuil o onocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOChepbl Kak
rJ1I00aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE JIeca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

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

JdemoHcTpanumn

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

Tabnuuel u cxembl: «['eocdepsr 3emun», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannbiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeinsy, « Tponudeckuii ecy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AymIHOM cpenbl. OxpaHa Bo3Ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacasie xHuru. OcobGo oxpansembie mpuponnsie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPEHmMOCnocobHoll dnepeemuke. buonoeuueckoe pasnoodpasue u 6uopecypchwi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxyusa mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OxpaHsSEeMbIX pacTeHU U KUBOTHBIX KpacHoit
KHUTHU Poccuiickon denepauuy, KpacHoit KHUTU peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3yJibTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHUSI TIPOTPAMMBbI 110 OMOJIOTHH JOCTUTAOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEHW ITO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

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



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a7ad, YBAKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA LEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JECUCTBHS AKUBOW NPUPOJIBI U €€ IEHHOCTH;



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

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHUMAHWE U peanu3alus 3J0pOBOTO M 0Oe3omacHOro o0pasza KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUECKOMY 3/10POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbIM cepaM MpoPecCHOHATBHON AESTENbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJOTHMUECKHX MpoOIeM W IMyTell uX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXpPaHEHUWE pABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHISCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN NEATCTLHOCTH YKOJIOTHIECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NPEJICTaBJICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YEIOBCKA H
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIECKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIIUXCS JaHHBIX C IEJIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATENICKYIO JEATEIbHOCTh HHINBHUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMS y4eOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYJISATUBHBIE), oOecreynBaoIue dbopmupoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyyarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIMCUUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW U COLIMATIbHOM MTPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEHUCTBHS, PETYJISTUBHBICE YHHUBEpCaJIbHbIE Y4YeOHBIC JCHCTBUS, COBMECTHAas
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEILHO  (OPMYJNIMpPOBaTH W aKTyallu3UpoBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH TOHSITHSIMH );

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHYECKHE PACCYXKJICHHS (MHIYKTHUBHBIC, JCAYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHHH B M3yYaeMbIX OMOJOTHMYCCKHX OOBEKTax, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUABI JICATCIBHOCTH 110 IOJYYCHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MOHITUSIMU U METO/IaAMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIC WJCH, MpEjiaratb OPUTHHAIBHBIC TMOIAXOIBI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCcOOMsl, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CIIOBapSAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckod MHGOpMaALUU, HEOOXOIUMON JIsl BBITIOJIHEHUS! y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHMAIBHYIO  (HOpMY  TPEACTABIICHHS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU W CUMBOJIBI, (OPMYJIbI, aO0OpeBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMKM IPYTUX YYACTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJbI COBMECTHBIX NEUCTBHA C yd4&TOM OOMUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXXIaTh pe3yibTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3IMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATENIBHYIO NI€SITENIbHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TOBBINIATH CBOM OOpa3oBaTENBHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl APYTMX IIPU aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuudeckue s OMOJIOTUN HAyYHBIC 3HAHMS, YMEHHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX CUTyalusx. [IpenMeTHble pe3ysbTaThl MPEIACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  PEHIeHUH TpoOJIeM  palMoOHAILHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIararolue OUOIOTUYECKHEe TEPMHUHBI W TOHSATHS (KU3HbB, KIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoctT T. Moprana), yuyenuss (H. M. BaBumoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLIATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIICTATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT H
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIOIUX B OpraHU3Max PacTeHUH, KUBOTHBIX U YEIOBEKa, OMOJIOTHYECKHIX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHIUBUAYaJbHOTO  pPa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaMH OPTaHOB y pACTEHHH, >XUBOTHBIX W YEJIOBEKa M HX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamMu cpeqpl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIT,

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATH JTaOOpaTOpHBIC W TpaKTUYecKue paboThl, CcOOJIOMAThH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B Yy4e€OHO-MCCIIEOBATENbCKONH paboTe Mo OHOIOrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  MOJNYYCHHBIC  Pe3ylbTaThl HAa  yUYEHUUYECKUX
KOH(DEpEeHIHSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  Ouomormu ¥ MEAUIMHBI  (KJIOHUPOBAaHME,  HCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE M3MEHEHHWE T€HOMa M CO3JaHHME TPAaHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESATENbHOCTH B 00JacTU OMOJIOTMH, MEAWULHHBI, OMOTEXHOJOTHUU, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MUUIEBON MPOMBIIIJIEHHOCTH, YIAyOasTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUS yueOHOro mpenmeta «buosorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAay4YHOH
KapTUHBl MHUpPA, B TO3HAHWUU 3aKOHOB MPUPOJBI U PEIICHUH HSKOJIOTHYECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
OPUPOIOIONIH30BAHUSA, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUSI K MPHUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIHOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTUYECKON MHUpaMUJbl SHEpPruM), rumote3bl (rumore3a «vupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJE;

YMEHHE BBIACIATh CYIIECTBEHHbIE NPU3HAKH: BHUIOB, OHOTEOICHO30B,
HKOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO U CUMITIaTPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JBIDKYIITUX CUJI SBOJIOIMU HA TEHO(OH I TOMYJISIIIUH,
IIPUCIIOCOOJIECHHOCTH OPraHu3MOB K cpeie OOMTaHHs, YepeAOBaHMs HaIlpaBICHUIM
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLEcCaMU HBOJIIOLNUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeIIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHUS MHOTOOOpa3usi BHIOB W
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHHM IOJYUYCHHBIX PE3YJIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpencTBamu, QGOpPMYIHpPYS IeNb HCCIEAOBAaHUsS, AaHATU3UPOBATH IOJYYCHHEIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYHIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHanbHON
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYIOIIEH  mpodeccum H  MPOJOTIKEHHUE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIETO 00pa3oBaHUAI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyecku
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsI e padoThl pecypebi
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUEHUE 2
3 Buonorus kinetku 2 0.5
4 XHUMHU4YECcKasi OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
5 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nungopmanus u 9 05
peanusanus eé B KIETKe '
’Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHuE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka O HACIEJACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 bruoTtexHonorus U CHHTETHYECKAass OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyecku
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI e padoThl
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIus U €€ pe3yabTaThl 14 2
MakponsBotonus U €€ pe3yabTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY’Karolleu cpenoi
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIMYJISIIII 0.5
DKOJIOTUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoiasbnbie | IIpakTuyeckue
n/n Bcero o0pa3oBaTebHbI
padoTsbI padoThI
e pecypchbl
1 Buonorus kak KOMIUIEKCHAst HAyKa U KakK 1
4acTh COBPEMEHHOT0 O0IIecTBa
JKuBbI€ CUCTEMBI U KX CBOMCTBA 1
YpoBHEBast OpraHu3anusl KUBBIX CHCTEM 1
4 HcTopust OTKPHITHS ¥ U3YUEHHUSI KIICTKH. 1
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounosorun. [Ipaktrdeckas padora «3ydeHue
5 METO/I0B KJIETOYHON OHOIOTHH 1 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHOe NEHTPUYTUPOBAHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MuHepanbHbIe BeIeCTBa KIETKH, UX 1
Ouonoruyeckas poiib
Opranuyeckue BEIIECTBA KIETKU — OEIKU.
8 JlaboparopHas paboTta «OOHapyx eHHE 1 0.5
0€JIKOB C MOMOIIBIO KAUECTBEHHBIX PEAKIIUI»
9 CoiicTBa, K1accupuKanys u GyHKIUH 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Oprannydeckue BemecTBa KISTKH — JIMIHIbI
Hyxkneunossie kucnotsl. JJHK nu PHK.

12 JlaboparopHas padota «lccrnenoanme 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JINYHBIX OPTaHU3MOBY

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

14 Cexsenuponanue JJHK. MeToabl reHOMUKH,

TPaHCKPHUIITOMHKH, TPOTEOMHKH

15 MeTto1bl CTPYKTYpHOM OHOIOTHH

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas padota «/3ydeHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN ammapaT KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTrueckas padota «3ydeHne IBHKCHUS 0.5
LUTOIIA3MbI B PACTUTENIBHBIX KIJIETKAX)»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05
paborta «HccnenoBanue mia3Moin3a u '
JeTNIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHou/ipl KIETKU

22 Crpoenue u GyHKIUH s71pa

23 CpaBHuUTENIBbHAS XapaKTEPUCTHUKA KIETOK 0.5




aykapuoT. Jlaboparopuas pabota «3yuenue
CTPOCHHUS KJIIETOK Pa3IHUHBIX OPraHU3MOBY

24

AccuMWIALNS U JUCCUMWISALUS — JIBE
CTOpOHBI MeTaboau3Ma. Turbr oOMeHa
BeniectB. JlJaboparopnas padora «3yuenne
KaTaJINTUYECKOU aKTUBHOCTH ()epPMEHTOB (HA
MpUMepe aMuiIa3bl WIK KaTajaasbl)»

25

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIeToOuHOTO MeTabonu3ma. JlabopatopHas
pabora «M3yueHue pepMeHTaTUBHOTO
paclienieHus IepoKCUaa BOJIOPOJia B
PaCTUTENbHBIX W )KHBOTHBIX KIJIETKAX)

0.5

26

benku-akTuBaToOphl M OEIKU-UHTUOUTOPBI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTE3

29

XemocuHTe3. JlaboparopHas padboTa
«CpaBHeH#He mpolieccoB GOTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AnHaspoOHbIe opraHu3Mbl. Buibsr OposkeHwusl.
JlaGopaTtopHnas pabora «CpaBHEHHE
MIPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTUYEecKOro oOMeHa. JHeprus
MeMOpaHHOTO IrpaueHTa NpoToHOB. CHHTE3
AT®: Pabora npotoHHOH AT®-cuHTa3bI

32

O06o0011eHre U cucTeMaTu3aus 3HaHU| 10
teme "OOMEeH BeleCTB U MpEeBpaIlleHue
sHepruu B kietke" / KontponbsHas pabora no




teme "OOMEH BEIIECTB U IPEeBpaIICHUE
SHEpPruu B KieTKe"

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — marpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarmbl
36 Komuposanue amuHOKHCIOT. POt prbocom
B OMocuHTe3€e Oenka
37 Opranuzanus reHoMa y IpoKapuoT 1
JYKapHOT
38 MoJtekyisipHbIe MEXaHU3MBI 3KCIIPECCHH
T'CHOB Y YKapHOT
Bupycbl — HekeTouHbIe ()OPMBI KU3HU U
39 obnuraTHbIe apa3uThl. [IpakTuyeckas 0.5
pabota «Co3nanue MoJIenu BUpycay
40 BupycHble 3a06051eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHosorny B OMOJIOTUN U MEIULIHE
42 ’Kv3HEeHHBII UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 JleneHue KICTKH — MHTO3
Tunst knetok. KapuokuHes U HIUTOKKHES.
46 Perynsimus ;kM3HEHHOTO ITUKJIa KJIETOK. 05

JlaGopatopHas pabota «HaGmoieHrne MuTo3a

B KJICTKAaX KOHYHKa KOPCIIKa JIyKa (Ha




rOTOBBIX MUKpOIIpenapaTax)»

O06o001IeHre U cucTeMaTu3aus 3HaHU) 110
temaM "HacnenctBennas unpopmanus u

47 peanu3zanus ee B kieTke", "Ku3HeHHbIN KT
knetku" / KoHTposbHas paboTa 1mo teme
"Peakuuu MaTpuyHOro cuHresa"

48 OpranusM Kak eMHOE 11eJI0e

49 Txanu pacrenuii. JlabopatopHnas pabora 05
«M3ydenue TkaHel pacTeHUI» '

50 Txanu KUBOTHBIX U YeoBeka. JlabopaTopHast 05
pabota «M3ydyeHune TKaHeH )KHBOTHBIX) '
Opransl. CucreMsl opranos. JlaboparopHast

51 pabota «/3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBM>KeHHME OpraHu3MOB

54 [Iuranue opraHu3MoB

55 [MuTaHue O3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cCTEMA YEIOBEKA

56 JIpIxaHue OpraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U
YeoBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHocHas crctema o3BOHOYHBIX
KUBOTHBIX U YeJOBEKa

60 Brienenue y opraHusmMoB

61 3amuTa y OpraHu3MoB




62

NMMmyHHas cucreMa JeaoBeKa

63 PaznpaxkxuMoCTh U peryisnus y OpraHu3MoB

64 ['ymopanbsHas peryisius ¥ SHIOKpUHHAs
CUCTEMa KUBOTHBIX H YEIIOBEKA

65 DopMBbI pa3MHOKEHHUST OPTAaHU3MOB

66 [TomoBoe pa3MHOXKEHHE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeToK. JIaboparopHas paboTa 05
«M3yueHne cTpoeHHUs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKPOIIpErapaTax»

69 NunuBuayaibHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70 3akJiaJKka OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JTUCTKOB
Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas

71 pabota «BpIsIBIICHHE MPU3HAKOB CXOJICTBA 0.5
3apo/IbIIel MO3BOHOYHBIX KUBOTHBIX)
Pa3zmHOXeHuE 1 pa3BUTHE PAaCTCHUH.

72 JlaboparopHnas pabota «CTpoeHHe OpraHoB 0.5
Pa3MHOKEHHUSI BBICIIUX PACTCHHID)
O06001eHre u cucTeMaTu3alus 3HaHu| 10

73 teme "Ctpoenue u (yHKIIMH OPraHu3MoB" /
KonTtposneHas padota no teme "CtpoeHue u
(GyHKIMU OpaHU3MOB"

74 HcTopus cTaHOBNIEHUS U Pa3BUTHS T€HETUKH 05

KaK HayKH. OcCHOBHbBIC TTIOHITUS ¥ CUMBOJIBI




reHetuku. Jlaboparopnas pabora
«/lpo3oduina kak 00bEKT TeHETHYECKIX
HCCIIEA0BaHUN

3aKOHOMEPHOCTH HACIIEAOBaHUS IPHU3HAKOB.
MoHOTHOpHUIHOE CKpPEIIUBAHHE.

75 [IpakTudeckas padora "N3ydcHne 1 0.5
PE3yJIbTaTOB MOHOTHOPHUTHOTO CKPEITUBAHUS
y apo3oduier"
76 [{uToTornuecKkue 0CHOBBI MOHOTHOPHTHOTO 1
CKpEIINBAHUS
77 Ananmmupyromiee ckpeniuBanue. Hermmoaoe 1
JTOMHHHAPOBAHHE
JurubpunHoe ckpermubanue. [Ipaktuueckas
78 pabota «3ydyeHue pe3yabTaToB 1 0.5
TUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(DUIIBD)
79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHMS
80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 1
81 XPpOMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 I'eneTuka mosa 1
83 T'eHoTHI Kak 1ieJIOCTHAS cUCTEMA 1
84 I'eHeTHMYEeCKUit KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA
85 H3MeHunBOCTD NpU3HAKOB. Bubl 1
W3MEHYHBOCTH
86 MoaudukanroHHas U3MEHYHUBOCTh 1
87 BapuanunonHslii psia v BapUallMOHHAS 1 0.5




kpuBas. JlabopaTopHas padora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITUOHHON H3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas M3MEHUYNBOCTb.
KomOunarusHass U3MEHYUBOCTD

89

MyranuoHHas U3MEHUYUBOCTh. [IpakTnyeckas
pabora «Myrtauu y Apo3oduibl (Ha
TrOTOBBIX MUKpOIIpernapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAaI[MIOHHOIO IIPOLIECcca.
OnureHeTHKa U STUT€HOMUKA

91

O0o001Ienre U cucTeMaTH3ays 110 TEME
"I'eHeTrka - Hayka O HaCJI€ACTBEHHOCTH U
M3MEHYUBOCTH opranu3MoB" / KonTpoabHas
pabora o Teme "['enernka"

0.5

92

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

93

MeToabl METUITMHCKOU T€HETUKU

94

3HayeHNE MEIUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYCCKUX
3a00JI€BaHUI YEJI0BEKA

0.5

95

OCHOBHBIC TIOHATHS CEJICKIIUH.
JlaboparopHas pabota "M3ydeHue copToB
KYJIbTYPHBIX PACTEHUN U MOPOJ AOMAIIHUX
JKUBOTHBIX"

0.5

96

MeTop! CeNeKIIMOHHON pabOTHI.
JlaGopatopHas pabota "M3yueHne MeTo10B




CEJIEKLIMM pacTeHU"

JIOCTHKEHMS CEJIEKIIUU PACTEHUM U

97 KHUBOTHBIX. [IpakTnueckas pabora 1
"[IpuBuBKa pacteHuii"

08 rC;:epTle/I}II{ee}éile/I; H;z:;;{foe; UCTIOJIb30BaHME 1 05
buoTexHoorus kak Hayka u 0Tpacib

99 npon3BojicTBa. [IpakTrueckas pabora 1
"N3yueHre 00beKTOB OMOTEXHOIOTUH"

100 OCHOBHBIE HANPaBJICHUST CHHTETHUECKHH 1
ouonoruun

101 XpOMOCOMHAsI M T€HHas1 HHKEHEPUs 1

102 MenuuuacKkre OMOTEXHOJIOTUN 1

OBHIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 135




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTebHbI
padoTsbI padoTsbI
e pecypchbl
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBr>KyIpe CHIIbI 3BOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bope0a 3a cymiecTBoBaHUEe, €CTECTBEHHBIN 1 1
HCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
ABOJTIOIIUHT
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
IBOJTIOIHI
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatena. IpdexT OyTbLUIOYHOTO 1
TOPJIBITIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMINN 1




(hakTop IBOIFOIII

12

[TonoBoit oTOOP

13

[Tprucroco6IeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpodBoTIouu. JlabopartopHas
pabota «M3yduenue apoMopdo30B u
WJIM0AIANITAlMNA Y PACTEHUN U JKUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHN y OpraHn3MoB:
Mopdosiorndeckue, GU3noJIoruIecKue,
OHMOXUMUYECKHUE, IIOBEICHUYCCKIE.
JlabopaTtopHnas paborta «IIpucnocodnerus
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBaHnue Kak pe3ysibTar
MUKPO3BOJIOLUU

18

CBi3b MHKPOISBOJIIOOKWHU U SIITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

Bnoreorpa(bﬂqecm/le MCTOAbI U3YUCHU
3BOJIFOIIMH

21

3M6pI/IOJ'IOFI/ILICCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOl"I/ILICCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINHA

22

MOJ'IeKy.]'IHpHO -IF'CHCTHUYCCKHUC,




OHMOXMMHUYECKIE U MATEMATHUIECKHUE MECTOAbI
HU3YUCHUA 5BOJIFOIIUU

23 OOm1re 3aKOHOMEPHOCTH IBOJIIOIIH

24 AnantuBHas paguauus. HepaBHOMEpHOCTD
TEMIIOB HBOJIIOIMH

o5 Hay4Hble rTUTIOTE3bI TPOUCXOKICHUS )KU3HU
Ha 3emyie

26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU

27 OCHOBHBIE ATarbl HEOPraHNUYECKON
ABOJTIOIIUHT

28 I'umore3sl 3apoKICHUS )KU3HA
Hctopus 3emiu 1 METOIbI €€ N3y4EeHUS.

29 JlabopaTtopHnas padota «M3ydeHue u 05
OTIMCaHHE UCKOTIAEMbIX OCTaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HavanpHble sTanbl opraHu4ecKoi IBOJIOLUN

31 DBOJIIOIHS DYKApUOT
OcCHOBHBIE ATaIbI BOJIIOIUU PACTUTEIHHOTO

39 mupa. [Ipaktuyeckas pabora «13ydyeHue 0.5
0COOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX '
OTJICTIOB»

33 OCHOBHBIE ATaIbI BOJIOIUU KUBOTHOTO
MHUpa
DBoMIoNNs )KUBOTHBIX. [IpakTHueckas

34 pabota «M3ydueHne ocoOEHHOCTEH CTPOEHUS 0.5

ITO3BOHOYHBIX JXMBOTHBIX»




PazButue xxu3HM Ha 3eMIie O 3pam U

35 1
nepuoaam
36 MaccoBbie BBIMUPAHHUSI — IKOJIOTUIECKHE 1
KPHU3UCHI TIPOIILIOTO
37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3UC, ETO 1
0COOEHHOCTHU
CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
38 Mupa. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI 1
OpraHu3MOB
O060061eHre u cucTeMaru3alus 3HaHu| 1o
39 TeMaM "MUKpOAIBOJIIOLMUS U €€ pe3yIbTaThl', 1
"MakpOosBOIONHS U €€ Pe3yIbTaTh"/
KonTtponbHas padoTa mo Teme "IBomronus"
40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe 1
A1 Pa3BuTHe npencraBieHud 0 TPOUCXOKICHUN 1
qeJioBeKa
MecTo uenoBeKa B CUCTEME OPraHU4eCKOro
42 Mmupa. JJaboparopHas padora «M3ydenue 1 05
0COOEHHOCTEH CTPOEHMsI CKeleTa YeloBeKa, '
CBSI3aHHBIX C IPAMOXOXKIACHUEM»
43 JIBuKyIIKe CUJIbl aHTPOIIOreHe3a 1
44 CooTHolIeHne OUOJIOTHYECKUX U 1
COLIMANIBHBIX (PAKTOPOB B AHTPOIIOr€HE3E
45 OcHOBHBIE CTaIuN aHTPOTIOT€HE3A 1
46 [TaneoreneTrka 1 najaeoreHOMUKa 1
47 OBOJIOLMUSA COBPEMEHHOTO YEJIOBEKA 1
48 Yenoseueckue pacel. [Ipakruyeckas padora 1 0.5




«M3yueHune 3K0JIOTHYECKUX aJanTaluii

YEJI0BEKa»

49 MeXIMCUUTUITMHAPHBIE METOIBI 1
AHTPOTIOJIOTUHN

50 3apokIeHNE W PA3BUTHE YKOJIOTUN 1
Mertompl skonoruu. JlabopatopHas padorta

o1 «3yueHne MeToJJ0B 3KOJIOTMYECKUX 1 0.5
HCCIIE0BaHUN

59 3HaYeHNE YKOJOTHUECKUX 3HAHUH IS 1
9eoBeKa

53 Okonorndeckue GaKTopbI 1
Abuotuueckue paktopsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartoprast 1 05
pabota «BpIsiBIIeHHE TPUCTIOCOOICHUI '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotnyeckue axkropsl. Temmneparypa kak

55 sKoJIorn4eckuii paktop. JlaboparopHas 1 05
paboTa «BrIsiBICHHE TIPUCTIOCOOIICHUI '
OPraHU3MOB K BIIMSTHUIO TEMIIEPATYPhI»
AobuoTtrueckue pakropsl. BiaxHOCT Kak

56 sKoJsiorndeckuii akrop. JlaboparopHas 1 0.5
paboTa «AHATOMUYECKHUE 0COOECHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHHS

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 Xuznennsle GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1




3HadueHue OMOTUYECKUX B3aUMOACUCTBUIN

61 JUTSL CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU OIS IIIH
OCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKa3aTEIIN TOYJISIIHHN:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MHTPAITAN

65 DKoJIoTHYecKast CTPYKTYpa OIS IHH

66 JlnHaMuKa TOMYJISIIAN U €€ PeryIsius

67 KpuBsie pocTa YHCICHHOCTH TOMYJISIINH.
KpuBbie BEDKHBaHHS
DxoJiornyeckas Huta Buaa. Jlaboparopras

68 pabota «IIpucnocoOiaeHust cCeMsiH pacTeHU 0.5
K PacCceyIeHUIO

69 Bu kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEJICHUSI U MUTPAITHI
KUBOTHBIX

71 Co00111ecTBO OPraHUu3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITasi CUCTEMa

73 KpyroBopoT BeliecTB 1 MOTOK SHEPTUU B
IKOCUCTEME

74 OcHoBHBIE TIOKa3aTENN HIKOCUCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCHH




[Ipupoanble 3K0cHCTEMBL. DKOCUCTEMBI 03€P

" U peK. DKOCHCTEMBI MOPEH U OKEaHOB

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

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboskocucremsl. [IpakTuueckas pabora 05
«M3ydenue u onrcanue ypooIKOCUCTEMBD) '
3akoHOMEpPHOCTH (POPMUPOBAHHSI OCHOBHBIX

81 B3aMMOJICMCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TIOMYJISAITMOHHOM 1
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmermanerapruas 000J09Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6nochepe

85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OMOCHEPHI

86 KpyroBopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI
CyIIN

88 YcToitunBoCcTh OMOChepsl

89 DKOJIOTUYECKHE KPU3HUCHI U UX TPUUUHBI

90 BosneiicTBue yenoseka Ha Ouochepy

o1 AHTpONOT€HHOE BO3/IEHCTBHE Ha

PaCTUTENBHBIN U )KUBOTHBIN MU




92 Oxpana npupoIsi 1
93 OCHOBHBIE TIPUHIUIIBI YCTOHYUBOTO 1

Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI

PanmonaibHOE IPUPOIOIOTB30BAHKE U
94 COXpaHEHUE OMOJIOTUIECKOTO Pa3HO0Opasus 1

3emn

O06o01enre U cucTeMaTru3alus 3HaHU 10

TeMaM "DKOJIOTHS - HayKa O

B3aMMOOTHOIICHUSIX OPTaHU3MOB JIPYT C

JIPYroM U HaJIOPraHU3MEHHBIX CHCTEM C
95 oKkpyxatomen cpenoi”, "Opraausmsl u 1

cpena ooutanus", "IKOJIOTHS BUIOB U

nonyssus”, "IKOJoTUst COOOIIEeCTB.

Dxoytorunueckue cuctemsl", "buocdepa -

rinobanbHas skocucteMa’ / KoHTpoapHas

pabota o Teme "Dkomorus"
96 PesepBHbIil ypok 1
97 PeszepBHbIit ypok 1
98 PesepBHbIil ypok 1
99 PeszepBHbIit ypok 1
100 PesepBHblit ypok 1
101 PesepBHblii ypok 1
102 PesepBHblii ypok 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







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

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero oopa3oBaHus

ChopmMupoBaHHOCTh 3HAHUW O MECTE€ M POJIM OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMuUpoBaHUH COBPEMEHHO
€CTECTBEHHOHAyYHOU KapTHHbBI MUPA, B MO3HAHUU 3aKOHOB IIPUPO/IBI
W pelIeHWH  JKU3HEHHO  BAXHBIX  COIMAIBbHO-3TUYECKUX,
SKOHOMMUYECKHX, IKOJIOTMUECKUX MPOOJIEM YEeIOBEYECTBA, a TAKKE B
pEelIeHUH BOMPOCOB PAIMOHAIBHOTO TPHUPOJOIOJIB30BAHUS, B
(hopMHpPOBaHUM IIEHHOCTHOTO OTHOILIEHHUS K MPHPOAE, OOIIECTBY,
YeJI0BEKY; O BKJIa/Ie POCCUMCKHX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenne cucremoil 3HaHWNA 00 OCHOBHBIX METOJAaX HAYYHOTO
TTO3HAHMS, UCIIOIh3YEMBIX B OMOJIOTHYECKUX MCCICTOBAHUSIX JKUBBIX
OOBEKTOB W OSKOCHCTEM (ONMUCaHWe, W3MEPEHHE, IPOBEICHUE
HaOIOZCHUI); CrOCOOaMH BBISBICHUS W OIICHKA AaHTPOTIOTEHHBIX
W3MEHEHUU B MPUPO/IE.

YMeHHe BBIBUTATh THIIOTE3BI, IPOBEPATH UX IKCIIEPUMEHTATHHBIMH
cpenctBamu, (GopMymupys I1eJdb HCCICIOBaHUSA, aHAIM3UPOBATh
MOJTYYCHHBIC PE3YNIbTAThl U JIETaTh BHIBOIBI.

BrisiBiieHME 3aBUCHMOCTH MEXIYy HCCICAYEMBIMH BEIUYHMHAMM,
00BSICHEHHUE TIOJIYYEHHBIX PE3YIbTAaTOB U (HOPMYITUPOBAHUE BHIBOIOB

C UCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, TGOpI/Iﬁ H 3aKOHOB

YMeHHe BIaJieTh CHCTEMOW OWOJIOTHYECKUX 3HAHWUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArAIOIINE OUOJIOTMUYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJ, TOMYIISIHS, SKOCUCTEMA,
Ouo1iieHo3, buocdepa; MeTadboIM3M, TOMEOCTa3, KIETOUHbI UIMMYHUTET,
OuvocuHTe3 Oenka, OUOTIONMMEpBI, JUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCIIPOM3BE/ICHHE, HACJICJICTBEHHOCTD, M3MEHYHMBOCTD,
SHEPro3aBHCUMOCTh, POCT U Pa3BUTHE);

Oouonoruueckue Teopuu: kieroyHas teopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIBHO-CENEKTUBHOIO UMMyHHTETA [1.
Opnux, .M. MeynnkoBa, XpOMOCOMHAasi TEOPHUSI HACIEACTBEHHOCTH

T. Moprana, 3akoH 3apogsimieBoro cxoxactsa K. bopa,




3BOJIOLMOHHAsA Teopusa Y. JlapBuHA, CHHTETHYECKas TEOpPUs
3BOJIFOLMH, Teopuss  aHTpomnoreHe3a Y. JlapuHa; Teopus
ouoreoneno3a B.H. CykauéBa; yuenune H.M. BaBuioBa o meHTpax
MHOT000pa3usi U IMPOUCXOXKAECHUS KYJIbTYPHBIX PACTEHUH, Y4YEHUE
A.H. CeBepuioBa 0 myTsX W HampaBJIE€HUSAX 3BOJOLMHU, yueHue B.M.
Bepnajckoro — o 6uochepe);

3aKOHBI  (eIMHOOOpa3wWsi  TOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIleneHus] MPU3HAKOB, HE3aBUCHMOI'0 HACJIEJOBaHUs IPU3HAKOB
I'. Menpens; CeIIEeHHOr0 HACIEA0BaHUs NIPU3HAKOB U HAPYLIEHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKHX PSIOB B
HaclieAcTBeHHOM wu3MeHumBocTh H.M. BaBuioBa, reHeTHYecKOTO
paBHoBecust [x. Xapau u B. BaitnOepra; 3apopIieBoro cxoacTsa
K. bapa; Ouorenernueckuii 3akoH 3. I'ekkens, @. Miomepa);
MIPUHIIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (Muanmyma 0. JInOrxa, 3K0JTOTHYECKON THPAMUIBI YHCET,
OMOMacchl U SHEPTHH);

runote3sl (koamepBatHor A.M. Omapuna, mepBuyHOro OymboHa J[XK.

Xomnneitaa, mukpochep C. Dokca, pudozuma T. Uek)

VYmenune peuiatb IIOHMCKOBBIC OnojoTHMYecKue 3aJa4i, BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBsA3U MCKIY HCCIICAYCMBbIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpouoeccaMm H SABJICHUAMU, OCJIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YJILTATOB,

COCTABJIATh I'CHOTUIIMYECKHUE CXEMbI CKPEHIMBAHUA IJI PasHbIX THUIIOB
HaCJICAOBaHUs IIPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHUs, ITUIICBBIC CeTI/I)

YMeHue ycTaHaBiIMBaThb B3aUMOCBS3M MEXIY CTPOEHUEM U
(GYHKIUSMHU: OpPraHoWIOB, KIETOK pa3HbIX TKaHEW, OpraHamMu u
CUCTEeMaMH OPraHOB y PACTCHH, KUBOTHBIX U YEJOBEKAa; MEXIY
TamamMu OOMEHa BEIIeCTB; JTalamMH KJIETOYHOTO IHMKIa U
KU3HEHHBIX IMKIOB OPraHU3MOB; JTallaMd AMOPHUOHAIBHOTO
pa3BUTHUA; TEHOTUIIOM M (EHOTUNIOM, (PEHOTUNOM U (QaKTopaMu
cpensl OOWTaHMS; MPOILECCAMH HBOJIOLMU; JBIKYIIUMHU CHUJIAMHU
AQHTPONOIreHe3a;  KOMIIOHEHTAaMH  PAa3JIMYHBIX  JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHnu3MoOB

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU:
CTPOCHHA BUPYCOB, KIICTOK MMPOKAPUOT U 3YKAPUOT; OJHOKJIICTOUYHBIX
1 MHOT'OKJICTOYHBIX OPTraHU3MOB, BUJIOB, 6I/IOFeOI.IeHO3OB, 9KOCHUCTEM

n 6H00(pepr>1; CTPOCHUSA OPraHoOB H CHUCTEM OpPraHOB paCTeHHﬁ,




KHUBOTHBIX, YeJI0BEKa; MIPOIIECCOB KHU3HEEATSIbHOCTH,
MPOTEKAIOIIUX B OPraHU3Max pPACTEHHH, JKUBOTHBIX U YEJIOBEKA;
OMOJIOTUYECKUX TpOLeccoB: oOMeHa BemiecTB (MeTaboIm3M),
UHPOPMALIMU U MIPEBPAILCHUS YHEPTHH, OpPOKEHUsI, aBTOTPOPHOTO U
reTepoTpo(HOr0 THUIIOB MUTAHUA, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Meiio3a, raMeToreHesa, sMOpHoTeHesa,
NOCTAMOPHOHAIBHOTO PAa3BUTHS, Pa3MHOKEHUsS, WHAWBHIYAIbHOTO
pa3BuUTUsA OpraHu3Ma (OHTOTEHE3a), B3aUMOJICHCTBHS T'EHOB,
reTepo3uca; JENCTBUAN HCKYCCTBEHHOTO otOopa,
CTaOMIIM3UPYIOMIETO, JBIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO
0TOOpa; AJUTONMATPUIECKOTO M CHUMITATPUYECKOTO BHUI000pa30BaHUS;
BIMSIHHS JIBIDKYIIIMX CHJI OBOJIIOIUM Ha TEHO(MOHI TOMYIISINY;
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K cpelie OOWTaHMs, YepeloBaHUs
HaTPaBJICHAN IBOJIOIMH; KPYTOBOPOTA BEUIECTB U TIOTOKA YHEPTHHU B

OKOCHUCTEMAX

ChopMupoBaHHOCTE yYMEHHUS BBIACIATH CYIICCTBCHHBIC MPHU3HAKH
BHPYCOB, KJIETOK TPOKAPHOT M DYKAPHOT, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTCOIIEHO30B M IKOCUCTEM;
0COOEHHOCTH TPOIECCOB OOMEHA BEIIECTB M MPEBPAICHHS SHEPTUU
B KJIeTKe, (DOTOCHHTE3a, MJIACTUYCCKOTO U YHEPTEeTHIECKOTO 0OMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHUS, pa3BUTHI U
Pa3MHOKEHHS, WH/IUBUAYAJILHOTO pa3BUTHS OpraHu3mMa
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO OTOOpA,
BU000pa30BaHusl, TPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpeje
oOWTaHMs, BIUSHHUS KOMIIOHCHTOB JKOCHCTEM, aHTPONOTEHHBIX
U3MEHEHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB

U TIpEBpaIllCHHs SHEPTHH B Onocdepe

YMeHue HUCIIOJIB30BAaThb COOTBCTCTBYIOIIIUEC APTYMCHTHI,
6I/IOJ'IOFI/I‘IGCKYIO TECPMHUHOJIOTHIO U CUMBOJIMKY IJIsI HOKA34aTCJIbCTBA
poAacTBa OPraHu3MOB PA3HBIX CUCTCMATUYCCKUX I'PYIIIT; B3AUMOCBA3U
OPraHusMoB MU CpCIbl 06I/ITaHI/I$I; CAMHCTBA YCIOBCYCCKUX pac;
HCO6XOI[I/IMOCTI/I 310pOBOTO 06pa3a KH3HU, COXpaHCHUA
pazHoo6pa3I/1;1 BUJOB U DKOCHUCTEM KaK YCJIOBHA COCYILICCTBOBAHUA

IMpUPOAbI 1 UCJIOBECUCCTBA

YMmenue KPpUTHYCCKHU OLICHUBATH I/IHq)OpMaI_II/IIO OMOJIOTHYECKOTO
COACPKaHUA, UHTCPUPCTUPOBATL 3TUUYCCKHUEC ACIICKTBI COBPEMCHHBIX
HCCIIeI0BaHUI B 6I/IOHOFI/II/I, MCIUIIMHE, 6HOT€XHOHOFI/II/I;

paccMaTpuBaTh ria00abHbIE OKOJIOTHYCCKUC HpO6J’ICMBI




COBPEMEHHOCTH, (JOPMHUPOBATH [0 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHUIO




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

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 buosorus xak Hayka. JKuBble CUCTEMBI U UX U3YYEHHE

CoBpeMeHHast OMONOTHSI — KOMIUIEKCHas Hayka. buomorndyeckue Hayku u
u3ydyaeMble UMHU MpoOneMbl. OyHIaMEHTaIbHbIE, NMPUKIAJAHBIE U TTOHMCKOBBIE
Hay4yHbIE UCCIIEI0OBAHUS B OMOJIOTHH.

11 3HaueHue OMOJOTMH B (POPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAayYHOU
kapTuHbl mupa. [Ipodeccuu, cps3annble ¢ Onosorueld. 3HaueHue OMOJIOTUU B
MPaKTUYECKON JIeATENbHOCTH 4YeJIOBEKa: MEJIUIMHE, CEbCKOM XO3SHCTBE,

MIPOMBIILIJIEHHOCTH, OXPaHEe MIPUPOIbI

KuBble cuctemsl Kak mpeaMeTr u3ydeHus onosnoruu. CBoMCTBa )KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOI0 COCTaBa, TUCKPETHOCTh M IEIOCTHOCTH, CIOKHOCTh U
yIOPSA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

1.2 YPOBHU OpPraHHU3alMy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIE€TOYHBIN, TKAHEBBIN,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUJIOBOM, 3KOCUCTEMHBIN
(6uoreonieHoTrueckuii), OuocdepHsiii. Ilporeccel, MpoucXoasdIe B >KUBBIX
cucremax. OCHOBHbIE NMPHU3HAKK KHUBOTO. JKU3HB Kak (hopMa CyleCTBOBAHUSA

MaTepuu

Metonsl Ouonoruyeckoil Hayku. HalOmionenue, u3MepeHHE, SKCIEPUMEHT,
cucremarusanus, wmeraaHanu3. [loHsThe o 3aBUCMMOIl M HE3aBUCUMOM
nepeMmenHoil. [InannpoBanue sxcepuMenTa. [loctaHoBka U MpoBepKa rUMOTE3.
1.3 HyneBas runoreza. [lonstue BbIOOpKM M €€ JOcTOBEpHOCTh. Pa3zbpoc B
OuoNornueckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTAaTOB.
[IpuunHbBI HCKaXKEHUS PE3yIbTaTOB AKCIepUMeHTa. [loHsTHE CTaTHCTUYECKOTO

TCCTa

2 Knerka kak Ononoruyeckas cucrema

Knerka — cTpykTypHO-(hyHKIIMOHAJIbHAS €AMHUIA )KUBOTO. McTopus oTKpbITHS
kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHS COBPEMEHHOH KIETOYHOM
2.1 TEOPUH.

Metoapl  MOJEKYJISIpHOM M KJIETOYHOH  OMOJNOTMH:  MHUKPOCKOIUS,
xpomarorpadus, 31eKTpodopes, METOT MEYCHBIX aTOMOB, AU depeHaIbHoe

L[eHTpH(pyrI/IpOBaHI/IC, KYJIbTUBHUPOBAHHUC KIICTOK

2.2 XHMMHYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIIBTpaMUKpOdJIEMEHTHI. Bona




u €€ poJib KaK pacTBOPUTEIS], PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUU KIIETKHU,
TETUIOPEeryasii. MuHepaabHble BEUIeCTBAa KIETKH, UX OMOJIOTHYECKas POJib.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne mommmMepsl. benkun. AMHHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Moiiekyinbl. llepBuuHas cTpykTypa Oeika, MenTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4YETBEPTHYHAs CTPYKTyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKINH OSIKOB.
VYrneBoasl. MoHocaxapubl, AUcaxapu/bl, OJIMTOCAXapuabl U IOJUCAXAPUJIBL.
O6mwmii TmaH CTpoeHUuss W (PU3UKO-XUMUYECKUE CBOMCTBA YIJICBOJOB.
buonoruveckue pyHKIUU yrieBoJI0B.

Jlunuaet. TuppodunsHO-TUAPOPOOHBIE cBOMcTBa. Knaccudukaius aumumos.
Tpurmuuepuasl, gochonunuasl, BOCKH, crepousl. buonornueckue (yHKuuu
munuaoB.  OOmue cBoiicTBA OMOJOTMYECKUX MeMOpaH — TEeKydecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxnennosbie xucnotsl. JIHK um PHK. CtpoeHue HYKIIEMHOBBIX KHCIIOT.
Hyxneotunst. [Tpuniun kommiementaprHoctd. [IpaBuio Yapradda. Ctpykrypa
JIHK — nBoitHas cnupanb. MecToHaxok/eHue U OHOJOrHYecKHe (yHKIHUU
JHK. Buast PHK. ®yuknun PHK B knetke.

Crpoenune mosekynsl AT®. Makposprudyeckue cBs3u B MoJiekyine ATO.
buonornueckne ¢ynknuun ATd. BoccTaHOBIEGHHBIE TIEPEHOCUMKH, WX
¢dbynkuun B knetke. CexkBennpoBanue [JHK.

CtpykTypHass OWOJOTHsA: OMOXUMHUYECKHE U OMOPU3MYECKHE HCCIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunbl  KkieTok: »sykapuoTHuUeckas U  IHpokapuotudeckas. CTpyKTypHO-
(GyHKLIMOHATIbHBIE 00pa30BaHUs KIETKH.

Ctpoenune nmpokapuoTHUeCKo KiaeTku. KieTouHas cTeHka OakTepuil U apxeil.
Oco0eHHOCTH CTpOEHUS IeTepoTpOodHON M aBTOTPOPHON NPOKAPUOTUYECKUX
KJIETOK. MecTO ¥ poJib MPOKAPHOT B OMOLIEHO3AX.

Crpoenne 1 GyHKIIMOHUPOBAHUE dyKapuoTHUUYeCcKOH KieTku. IlnaszmaTnueckas
meMOpana (razmanemma). CTpykTypa — IJIa3MaTHYecKO  MeMOpaHBI.
Tpancopr BemiecTB 4yepe3 IUIa3MAaTHYECKyl0 MeMOpaHy: IacCCHBHBIN
(muddy3us, obneruénnas qud@y3us), akTUBHBIM (MIEPBUYHBI M BTOPUYHBIN
akTUBHBIA TpaHcnopt). Ilomynponumaemocts MeMOpanbl. PabGota HaTpwmii-
KaJIMeBOT0 Hacoca. OHJOLMUTO3: MNUHOLMUTO3, (arouuTos. OK30IMTO3.
Knerounas crenka. CTpykTypa W (YHKUMH KJIETOYHOM CTEHKH pacTeHUH,
IpuooB.

Hutornasma. Ilurozons. Lutockener. J[Bmkenue mnuromiaazmbl. OpraHousl

KIICTKU. O,I[HOMCM6paHHLIC oprafHouabl KJIICTKH: SHAOIIIa3MAaTH4YCCKad CCTb




(BI1IC), anmapar ['oabaKH, JIU30COMBI, UX CTpOCHUE U (YHKIUH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KJIeTKH. CTpOCHHE TPaHy sIPHOTO PETUKYIyMa.
Cunte3 pactBopuMbIx OenkoB. CuHHTE3 KIETOYHbIX MeMOpaH. [maxkuit
(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTuKyiayM. CekpeTopHas QYHKIUSL
armapara ['osbmxu. TpaHCOPT BelIecTB B KJIETKE. BakyoJin pacTUTENBHBIX
kietok. Kiierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHPUHU, IITACTUIBL.

Crpoenne n (HyHKUMH MHUTOXOHAPHHA W TutacTui. llepBudHbIe, BTOpHUYHBIE U
CIIOXHBIE  IUIACTHABI  (DOTOCHHTE3UPYIOUIMX  AYKAPUOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

Hememb6pannbie opraHougpl kinerku CrpoeHue M (YHKIMH HeMEMOpaHHBIX
OpraHoMJIOB KIeTkH. PubocoMbl. MukpoduinameHTsl. MBbIIEUHbIE KIETKH.
MuxkpotpyOouku. Kietounsiii nentp. CTpoeHHe MU JIBUKEHHUE KI'YTHUKOB H
pecaruek. MUKpoTpyOOoUKH HUTOILIa3Mbl. LleHTpros.

Anpo. Obonouka sapa, XpoMaTHH, KapHoIUla3Ma, SAPBILKH, UX CTPOEHHE U
¢dbyakuun. fAnepHsiit 6enkoBblii MaTpukc. [IpocTpaHcTBEHHOE pacHoioKeHue
XpoMOCOM B UHTep(hazHOM sifpe. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAsI XapaKTEPUCTHUKA KIETOK 3YKApUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMWISIMS M JUCCUMMIISIIUS — JIBE€ CTOPOHBI MeTabosn3ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIA U rerepoTpodHbIi. YdacTue Kucaopoga B 0OMEHHBIX
nporeccax. JHEpPreTudeckoe obOecrieueHne KieTku: mnpeBpaiieHue AT B
oOMeHHBIX Tmpoueccax. {depMeHTaTUBHBIA XapakTep peakiuil KIETOYHOTrOo
meTtabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. OTinnumss QepMEHTOB OT HEOPraHWYEeCKHX KaTalau3aTOpOB.
benku-aktuBaropsl U OETKU-UHTHMOUTOpPBL.  3aBUCHMOCTh  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUI OT PA3IUYHBIX (PAKTOPOB.

[lepBuuHbBIl CHHTE3 OpraHM4yeckux BemiecTB B kierke. PDotocuHte3. Poib
XJoporiactoB B mpouecce ¢orocuHre3a. CeToBas W TeMHOBas (a3bl.
[IponyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuyHbiXx (PaKTOPOB HA CKOPOCTDH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMOCHHTE3. Paznoobpa3zue OpPraHU3MOB-XEMOCHHTETHUKOB!
HUTpUHUIMPYIOIINE OaKTepHH, Kele300aKTepuu, cepoOakTepru, BOIOPOIHbIE
O6akTepun. 3HaUEHHUE XEMOCHUHTE3A.

AnaspoOHble opraHusmbl. Buabl Opoxenus. IIponyktel OpokeHHs U MX
UCIMOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONE3HEH.

A3p06HLIe OpTraHHU3MBI. OTaIel SHECPreTUICCKOro oOMeHa. IloaroToBUTENLHBIM




sTan. ['MuKoan3 — 6eCKUCIOPOAHOE PACIICTIIICHUE TIFOKO3BI.

buosornueckoe OKHCIEHHE, WM KIETOYHOE AbIXaHue. Poyib MUTOXOHIpUU B
mporeccax — OHOJOTHMYECKOro  OKucieHus.  Lluknuyeckwe — peaxmum.
OxucnurensHoe GpochoprmmpoBanue. [IpenmymiecTBa adpoOHOTO TyTH 0OMEHa

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YIHEPTETHUECKOTO0 0OMeHa

2.5

Peakuun marpuuHoro cuHtesa. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX
MATPUYHOTO  CHHTe3a.  Peanm3anusi  HacleACTBEHHOW  HWH(pOpMAIUH.
I'eneTnyeckuit ko, ero cBoucTBa. TpaHckpunuus — matpuuHblil cunre3 PHK.
[IpyHOMOBI ~ TPAHCKPUMNLMU:  KOMIUIEMEHTapHOCTb, AHTUIAPAIJIEIBbHOCTD,
ACUMMETPUYHOCTb. TpaHcisiums U e€ sranbl. Yyactue tpaHcnoptHeix PHK B
OouocuHTe3e Oenka. YciaoBus 6uocuHTesa 6enka. KoqupoBaHue aMUHOKHUCIIOT.
Ponb pubocom B Onocunrese Gernka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsauns akTHBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (®@. JKaxo0, K. Mano). Perynsuus oOMeHHbIX
rporeccoB B kieTke. Kilerounslii romeocras.

Bupychbl — Heknerounsle GOpMbI KU3HU M 0ONMUratHeie napasuthbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHsie 3a0oseBanus dyenoBeka, KuUBOTHBIX, pactenuit. CITN, COVID-19,

COIMaJIbHbIC U MECAUITUHCKHUC HpO6J’ICMBI

2.6

Knerounwrii mwkin, ero mepuonasl W perymsmus. WHrepdaza u  MHUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenennto.  IIpecuHTeTHYECKH  (MIOCTMUTOTHYECKHI), CHHTCTUYECKHA U
MOCTCUHTETUYECKUM (IPEMUTOTUYECKUI) TIEpUOIbl MHTEP(a3bl.

Marpuunbiii cunre3 JIHK — penmukanusa. Ilpunnunst perummkanuu JHK:
KOMIUJIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAIIICTBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl
U TejaoMmepaza. XpPOMOCOMHBIM HAOOp KIETKH — KapuOTHI. JIMIUTOMAHBIA U
rariouaHbl  Habopbl XpomocoM. [‘omonoruunsie xpomMocoMmbl. [lonoBbie
XPOMOCOMBI.

Henenue kietkn — Muto3. CTaluu MUTO3a U MPOUCXOSIINE B HUX MPOIIECCHI.
Tunel muto3a. Kapuokunes u nutokuHes. buonoruueckoe 3HaueHHEe MHUTO3A.
Perynsauust mMuToTMUeckoro uukia kieTtku. [Iporpammupyemas KiaeTouHas
ru0esnp — aromnTo3.

(DYHKI_[I/IOHEUIBHEU{ ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCKas CUCTEMa

3.1

O)IHOKJ'IGTO‘{HLIG, KOJIOHHAJIbHEBIC, MHOTOKJICTOYHBIC OpTraHNU3MBbI n
MHOTOTKAaHCBBIC OpPTraHU3MBI.

q)OpMLI Pa3MHOKCHUA OPraHU3MOB! Oecmonoe (BKJ'IIO‘-IaSI BePeTaTI/IBHOC) n




noyioBoe. Buasl 0Oecnosioro pa3MHOXKEHHs: MOYKOBaHHUE, CIOPYIISINA,
(bparmenTanus, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. [lonoBbie KieTkd, wid TrameThl. Meio3. Craauu
meno3a. [loBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuit
CMBICIT MEM03a U TIOJIOBOTO Tpouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe paszpurue. I'ameroreHes y KMBOTHBIX. [10JIOBBIE Keye3bl.
OOpazoBaHue ¥ pa3BUTHE TOJOBBIX KiIETOK. CriepMaTroreHe3 W OOTeHES.
Crpoenue mosioBeIX KieTOK. OMIoJ0TBOpEHHE U SMOPHUOHAIBLHOE pa3BUTHE
JKUBOTHBIX. Crnioco6b1 OILJIOAOTBOPEHMUS: Hapy»KHOE, BHYTpPEHHEE.
[TapTenorenes.

WnmuBuyansHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoGnenue. Tumnsl  apoOieHus.
OcoOeHHOCTH ~ JApOOJIeHUs]  MIJIEKONMUTAIOIIUX.  3apOJBIIIEBbIe  JIUCTKH
(racTpymsius).  3akiazka OpraHOB M TKaHEH W3 3apOJIBIIIEBBIX JIMCTKOB.
B3anmHoe BiusiHHME YacTel pa3BUBAIOIIErOCs 3apojplmia (3MOpHOHATbHAS
WHIYKUUs). 3aKiajka IUlaHa CTPOEHHS KMBOTHOIO  KaK  pe3ysbTaT
MepapXuyecKux B3aUMOJEHCTBUM reHoB. BiusHue Ha sMOpHOHAILHOE pa3BUTHE
pa3In4HBIX (PAKTOPOB OKPYKAOLIEH CPEJIbL.

Poct u pasButue >xuBOTHBIX. [locTamMOpuwoHanbHBEIN mepuona. I[lpsmoe wu
HenpsMoe pas3Butue. PaszButue ¢ mMeramoppo3om y O€CHO3BOHOUHBIX U
MIO3BOHOYHBIX XKUBOTHBIX. buojorndeckoe 3HaueHUE MPSIMOTO U HENPSIMOIO
pa3BUTHS, UX paclpocTpaHeHHe B pupoje. Tumsl pocta KUBOTHbIX. PaKkTOPhI
peryiasiiuu pocra >KMBOTHBIX M uyenoBeka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHS y KUBOTHBIX U yesoBeka. [lepuoibl oHTOreHe3a uenoBeka.
PasmHOXeHnne u pa3Butue pacrteHuid. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM LuKie pacteHud. OOpaszoBaHHe cCHOp B Ipolecce Meio3sa.
I'ametorene3 y pacrenuil. ONIOJOTBOpPEHUE U Pa3BUTUE PACTUTEIbHBIX
OpraHu3MoB. J[BoiiHO€ OIUI0I0TBOPEHKE Y LIBETKOBBIX pacTeHuid. Obpa3oBaHue
U pa3BUTHE CeMeHU. MeXaHM3Mbl PeryjsluM OHTOTEHe3a y pAacTeHUH u

KHUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTUA TCHCTUKH KaK HAYKH. OcHoBHBIC
T€HETUYECKHUE MOHATHS U CUMBOJEBI. ['OMOJIOrHYHBIE XpOMOCOMBI, AJIJICIIBHBIC

T'CHbI, AJIbTCPHATUBHBIC IIPU3HAKU, JOMHUHAHTHBIM U peuecanHHﬁ IMPU3HAK,

3.2
TOMO3UI0Ta, TETEPO3UroTa, YUCTas JUHUSA, TUOPUAbI, TCHOTHI, (EHOTHII.
OCHOBHBIE METOAbl T'EHETUKHU: THOPUIOJIOTMYECKHH, IUTOJOTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKU I

3.3 Mounorubpunnoe ckpeumuBanue. IlepBelii  3akoH MeHnmens —  3aKoH




eaMHOoOOpa3us THOPUIOB TEPBOrO IMOKOJICHUs. [IpaBWiio JOMHHHpPOBAHWSL.
Bropoii 3akoH Menaens — 3ak0H paclierieHus npu3HakoB. L{uromoruueckue
OCHOBBI MOHOTHOPUTHOTO CKpeniuBaHus. [ MmoTe3a YuCcTOTH raMeT.
Ananusupyromiee ckpemuBaHue. [IpoMexyTouHbIN XapakTep HacleqOBaHUSA.
Pacuiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpetuii 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO
HACJICJIOBaHHWS  TpHU3HAKOB.  L[UTONOrMYeckHe OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHMUS.

CuemnieHHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CremuieHHoOe
HACJIEIOBaHUE T'€HOB, HapYIIEHHUE CUECIUICHHUS MEXKIYy T'€HaMH. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MeXaHU3M ONpeAeNeHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBI U rereporaMeTHblid noJi. ['eHeTnueckas
CTPYKTypa TMOJIOBBIX XpoMOcoM. HacimemoBaHwe NpU3HAKOB, CLEIUICHHBIX C
MOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponusi — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBIM ayienn3M. BzanmMoaeHCTBHE HEaJUIEIbHBIX T'€HOB.

Komnnemenraprocts. Onucras. [omimepus

3.4

B3aumoneiictBie reHoTMIa U cpeabl Opu  (POpPMUPOBaHMU  (PEHOTHUIA.
N3menunBoCTh NpHU3HAKOB. KauecTBEHHBbIE W KOJUYECTBEHHbIE MPU3HAKUA. BHIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHASI.

MomudukanonHas ~ M3MEHUMBOCTh.  Pomb  cpeapl B (OpMUpPOBAHHUU
Mo (pUKaMOHHON m3MeHunBocTH. Hopma peakuumu npusHaka. BapuaroHHbII
psan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa Moau(HKalMOHHON
U3MEHYMBOCTH.

'enoTnnuueckass n3MeHYMBOCTb. (CBOWCTBA TI'€HOTHUIMYECKOW HW3MEHYHMBOCTH.
Bup! reHOTUITMYECKON H3MEHYMBOCTH: KOMOMHATUBHASA, MYTAl[HOHHAS.
KomOunatuBHas u3MeHYMBOCT. MeHo3 W TOJNOBOM MpOIECC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTH. Poib KOMOMHATUBHOW W3MEHYMBOCTH B
CO3JITaHUU TEHETHYECKOT0 pa3HOOOpa3usl B peiesiaX 0THOrO BHUIA.

MyTranoHHasT W3MEHYMBOCTb. BuIbl MyTalMii: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  MHIYUMPOBaHHbIE MyTallMd. SAepHble |
HUTOIUIa3MaTnyeckue MyTtaunu. CoMaTHyecKre W TMOJIoBble MyTauuu. [IprunHbl
BO3HMKHOBEHHs MyTanuil. MyTareHbl M HMX BJIMSHAE HAa OPraHUu3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOI'O TMpOLEecca. 3aKOH TOMOJIOTUYECKUX PAJIOB B
HacnencTBeHHoM u3MenunBoctu (H.U. BaBunoB). BHesnepHas M3MeHUYHMBOCTH

1 HACJICACTBCHHOCTD

3.5

KapI/IOTI/IH YCIO0BCKaA. MC)K,[[yH&pOI[Ha}I nporpaMmma HCCJICAOBaHHA TCHOMaA




YyelaoBEeKa. MeTonbl M3Y4eHMsT TEHETMKM YEJIOBEKA: TI'€HEaJOrMYECKHUid,
OJIM3HEIOBBIN, LIUTOIr€HETHYCCKUIH, MOIYJISIUUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpeMeHHOE  OMpeleeHUe  T'eHOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCIIE C IOMOIIBIO
[II1P-ananmu3a. HacnencrBeHHble 3a00jcBaHHMS  uejoBeka. ['CHHbIE H
XpOMOCOMHBIE ~ OOJIe3HH  4YelloBeKa.  boiesHm ¢ HacleICTBEHHOU
MPEPACIIONOKEHHOCTBIO. 3HavyeHHE MEIUITMHCKOM TCHETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JieBaHui uesnoBeka. CTBOJIOBbIE

KIJICTKH

3.6

JloMecTHKaIUs ¥ CENEKIUs. 3apOXKIACHUE CENIEKIIMU U JOMECTHKAIMH. YYEeHUE
H.. BaBunmoBa 0 IeHTpaX NPOMCXOXKIEHHS M MHOTooOpa3us KyJIbTYPHBIX
pacreHuii. Ponp cenekuuy B CO3JIaHMM COPTOB PACTEHUM W MOPOJ >KMBOTHBIX.
Copt, mopona, mramMM. 3aKOH TOMOJIOTMUECKMX DsJIOB B HACJIEICTBEHHOU
m3menunBocty H.M. BaBuiosa, ero 3HaueHue yis CEIEKIIMOHHON paOOTHI.
Meroapl ceneknMOHHOW paboThl. VICKyccTBEHHBIM OTOOpP: MAacCOBBIA W
WHIMBUAYyIbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenmekuwu.  McmpiTaHue
MpoU3BOAUTENEH MO0 MOTOMCTBY. OTOOp MO TEHOTHIy C MOMOIIbIO OLIEHKH
(heHOTHITa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTO/1 CEJICKITMOHHOM pa0doThl. PamuaninoHHbIi
U XHUMHUYECKUH MyTareHe3 KaK HMCTOYHHUK MYyTallui Yy KYJbTYPHBIX (opMm
opranu3moB. Mcmonap30BaHHE TEHOMHOTO PEIAKTUPOBAHUS MW METOJIOB
pekomOunanTHBIX JIHK a1 monydeHust ncXoMHOTO MaTepuaia sl CEelIeKIIUH.
[Tonmyyenne nomuruionioB. BHyTpuBHOBasS ruOpuau3amys. bim3kopoacTBeHHOE
CKpelmBaHue, Wi MHOpuauHT. HepoacTBEeHHOE CKpeIMBaHHWe, WM ayTOPHIMHT.
I'erepo3uc u ero mpuumHel. Mcnonk3oBanue rerepo3uca B cenekimu. OTaanéHHas
rubpumzanus. [Ipeomonenne Oecrionus MEKBUAOBBIX TMOpUIOB. JloCTkeHuUs

CCIICKIIMH paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBbeKThl, HCHOJB3yeMble B OHOTEXHOJOTMM, — KICTOYHbIE M TKaHEBbIE
KyAbTYpbl, = MHUKPOOPraHM3MbI, = HX  XapakTepUCTUKA.  TpaaullioHHas
OMOTEXHOJIOTHS:  XJieOONeUeHHe, TOJIYYeHHE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHONene. Mukpoobuonorndeckuid cuHTe3. OObEeKThl MHKPOOHOIOTHYECKUX
TexHonoruit. [Ipon3BoAcTBO Oenka, aMUHOKUCIIOT M BUTAaMUHOB. VICKycCcTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpyKIUsl SULEKIETOK M KIOHMPOBAHUE KUBOTHBIX.
Mertoa TpaHCIIIaHTALIUU SJIEP KIIETOK.

XpoMOCOMHAasi M TE€HHass WHXeHepus. VCKyCCTBEHHBIM CHUHTE3 T€Ha W
KoHCTpyupoBanue pexkomMOuHaHTHRIX JIHK. JlocTmkeHHs W TMepCreKTHBBI
XpOMOCOMHOW W TEHHOW WHXEHepuu. MeaunuHCKiue OHOTEXHOJOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIIETOK




CucreMa 1 MHOT0OOpa3ue OpraHM4ecKoro Mupa

4.1

buonornyeckoe  pazHooOpasue  opranusmoB. CoBpeMeHHas  cHuCTeMa
opranndeckoro mupa. I[Ipunmuns! kimaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbI OPraHu3MOB.

Oco0OeHHOCTH CTPOEHMSI U KUZHEICATEIIbHOCTH OJHOKJIETOUYHBIX OPraHHU3MOB.
baxTepuu, apxeu, 0 JTHOKJIETOUHbIE IPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IpyTrHue
npotuctsl.  KosloHMalnbHble ~ OpraHu3Mbl.  JIBH)KEHME  OJIHOKJIETOYHBIX
OpraHu3MoB:  amME&0OWAHOE,  JKITYTHMKOBOE,  pPECHHYHOE.  3amura Yy
OJIHOKJIETOYHBIX OPraHU3MOB. Pa3znpakuMocTh y OJHOKJIETOYHBIX OPraHU3MOB.

Takcucel

4.2

MHOrok/IeTouHble  pacTeHus. B3auMOCBI3p 4YacT€ld  MHOTOKIIETOYHOTO
opranusma. TkaHu, OpraHbl ¥ CUCTEMbI OPTraHOB MHOTOKJIETOYHOTO OpraHr3Ma.
OpranusMm Kak eauHoe nenoe. TkaHu pacTeHuid. THIIBI paCTUTENBHBIX TKAHEM:
oOpa3zoBaTelibHas, TMOKPOBHAs, TWPOBOJAIIAS, OCHOBHAs, MeEXaHHYECKas.
OcobenHocTn CcTpoeHHs, (QYHKIMA W PACTOJOKEHHMs TKaHEH B oOpraHax

pacTeHui

4.3

BereratuBHple W TeHepaTWBHBIE OpraHbl pacTeHUd. (DyHKIMM OPraHoB W
cuctem opraHoB. Kapkac pacrenmii. [[BU>ke€HME MHOTOKJIETOYHBIX PACTCHUM:
Tponu3Mbl U HacTuu. llornomenne BoABI, YIIIEKUCIOrO ra3a U MUHEPAIbHBIX
BellecTB pacTeHusiMu. Jlpixanue pacrenuwit. Juddy3us ra3oB uepes
MOBEPXHOCTh KJIETKH. TpaHCIOPTHBIE CHUCTEMbl pacTeHuil. Beiaenenue y
pacTeHui. 3amuTa y MHOTOKJIETOYHBbIX pacteHuid. Kyrukyna. Cpexactsa
IMACCUBHON Y XMMHUYECKOHN 3alUThl. OUTOHIIUIEI.

PazgpaxkuMocTh M peryisauus y Opranu3MoB. Pa3qpakuMocTb M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBrie BE€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIeTOYHbIE  KMBOTHBIE. B3anMMOCBsI3p 4YacTeli  MHOTOKJIETOYHOTO
opranu3Ma. TkaHU, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. 'omeoctas. TkaHu )KUBOTHBIX U UeloBeKa. TUIIBI
KUBOTHBIX TKaHEW: SMUTENHalbHAs, COCIUHUTENbHAs, MBIIICYHAS, HEPBHAs.
Ocobennoctu cTpoeHus, (GYHKIMA U paCHOJOXKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX N YCJIOBCKA

4.6

Oprassl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBkeHre MHOTOKJICTOYHBIX JKUBOTHBIX. IluTanme kuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue *KUBOTHBIX. KoxkHoe nmpixanue. XKabepHoe

U JIE€rOYHOE JbIXaHHE.




JIpIXxaHW€E ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHHUE CTPOCHMS
JETKUX MIO3BOHOYHBIX )KMBOTHBIX. JlbIXaTeNIbHAs CUCTEMA YelloBeKa. MexaHusm
BEHTWIALMM JIETKUX Yy ITHL M MICKONUTAKOIMX. TpaHCIOPT BEUIECTB Y
opranu3moB. TpaHcHOPT BewIeCTB y KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHOcHass ~ cucTemMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpPOBOOOpaIIeHUsl. DBOJIOLUOHHBIE YCIIO)KHEHHSI CTPOEHHS KpPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX XMBOTHBIX. BbleneHue y opranu3moB. Beinenenue y
KUBOTHbIX. CoKpaTuTenbHble Bakyosiau. Opranbl BbiieneHus. CBsi3b MOJIOCTH
Te€Ja C KPOBEHOCHOW W  BBIICIUTENBHOM cHcTeMaMHu. Belnenenue y
MMO3BOHOYHBIX KUBOTHBIX. 3AIIUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI U
UX IPOU3BOJIHBIE.

Paszgpaxxumocte ®  perymsanus y  OpraHm3moB.  Pasznpaxumocts y
OJHOKJICTOYHBIX OPraHu3MOB. Takcucel. Pa3npaxumocTs M peryinsuus y
MHOTOKJIETOYHBIX paCTeHUH. POCTOBBIE BEIECTBA U UX 3HAUCHUE.

HepBhas cucrema u pediexTopHas peryisiiuns y MHOTOKJIETOUHBIX )KUBOTHBIX.
HepBHast cucrema m €€ OTAENbl. OBOJIOLHMOHHOE YCIOKHEHUE CTPOCHMS
HEPBHOU CHUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anmroputmMoB U mporpamMm Juist 3¢ ¢GeKTUBHONW (PYHKIHMOHAIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpraHu3Mm 4eloBeKa U €ro 310pOBbE

5.1

Opranbl U cuCTeMbl OpraHoB denoBeka. OTHenbl TOJOBHOIO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pednexkropnas nyra. besycrnoBHble u
ycnoBHBIE pediekcel. ['ymopanbHas peryiasiuss W SHIOKPUHHAS CHCTeMa
KUBOTHBIX M uenoBeka. JKene3pl SHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI.
HelictBue TOpMOHOB. B3auMMOCBSI3b HEPBHOM M SHIOKPUHHON CHCTEM.
l'unotanamo-runoduzapHas cucrema. Pednekc u pednexkropHas mayra.

BGSYCJ'IOBHLIG " YCIIOBHBIC pe(l)HeKCH

5.2

3amuTa opranu3ma ot 6onesHei. IMmyHHas cuctema denoBeka. KieTouHsiii u
TyMOPAJIbHBIM UMMYHUTET. BpoxI€HHBINA, MpUOOPEeTEHHBIN crenupuIecKuii
uMMyHUTET. Teopus KIOHAIbHO-ceNeKTUBHOTO uMMyHHUTeTa ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmanutenbHble OTBEThI OpraHu3MoB. Poib

BpO)I(,Z[éHHOFO HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUM

5.3

KpOBeHOCHaH crucTeMa u eé OpraHbI. Cepz[ue, KPOBCHOCHLIC COCYIbl U KPOBb.

Kpyru kpoBooOpamenust. Pabota cepaua u e€ perynsuus

5.4

Hpixanue yenoBeka. Juddy3uss ra3oB depe3 MOBEPXHOCTh  KIIETKH.
JlpIxaTenpHas cucTeMa uyesoBeka. JlpIxarenpHas NOBEPXHOCTb. Perymsanus

JIbIXaHus. [{pIxaTelbHbIe 00BEMBI




5.5

[MumeBapurensHas cucreMa 4yenoBeka. OTAenbl MUIIEBAPUTEIBHOIO TpPAKTa.
[InmeBapurenbHble  Kene3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE

MUILEBAPEHUE

5.6

[TokpoBbl M ux mnpousBonaubie. Opranbl BoiaeneHus. [louku. CrtpoenHue wu
¢dbyHKIIMOHMpOBaHWe HeppoHa. DuibTpanus, CeKpenuus ©  00OpaTHOE
BCACBIBAHHME KaK MEXaHU3MbI pabOThl OpraHoB BbieneHus. OOpa3oBaHUEe MOYU

y desioBeKa

o.7

I[BI/DKCHI/IG YyeJIoBeKa: MbIicuHas cucrteMma. CKeJIeTHEIE MBIIIIbBI 1 UX pa60Ta.

CrtpoeHnue u TUIBI COeAMHEHUST KOCTEN

Teopus 3Bomronuu. PazButue xnu3Hu Ha 3eMiie

6.1

OpomoronHas  Teopuss Y. JlapeunHa. [lpenmochuiku  BO3HHKHOBEHUS
napBuHu3Ma. JKu3Hp 1 HaydHas aesarenbHocTh Y. JlapBuHa.

JBuxymue cuisl 3OO BUAOB 1o Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
pa3MHOXEHHsI OpPraHM3MOB, HAacJeJACTBEHHAas W3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckoit Teopun 3Bosounu (CTI). HelitpansHas Teopus
sBosmon. CoBpeMeHHas 3BOJIIOIMOHHAsA OMOJIOTHS. 3HaUYE€HUE SBOIIOIMOHHOMN

Teopuu B GOPMUPOBAHUHN €CTECTBEHHO-HAYYHOU KapTHHBI MUPa

6.2

[Monmynsimust xak sneMeHTapHas eAuHHIa 3Bositourud. COBpPEeMEHHbIE METOIbI
OIICHKH T€HETHYECKOrO pa3HoOoOpas3usi M CTPYKTYyphl momynsauuidl. M3meHenue
reHooHa MOMYJSAUU KaK AJIEMEHTapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapmau, B. BaitnOepra.

DOnemeHTapHble (HAKTOPbl (IBMXKYIIME CHIIBI) 3BOJIIOUMU. MyTalMOHHBINA
nporecc. KomOuHaTMBHas wu3MeHYUBOCTh. JIpeiid) TeHOB — ciydaiiHbIe
HEHANpaBJieHHbIE HW3MEHEHUS 4YacTOT aiened B mnomymauusx. ekt
ocHoBarens.  Murpauuu.  M3omsuus — nomynsuuid:  reorpaduueckas
(mpocTpaHcTBeHHAas ), OHoJIorudeckast (penpoayKTUBHAS).

EctectBennsiii  0TOOp — HampaBisiromuii  gaktop sBomronuu.  Dopmbl
€CTeCTBEHHOT0 oOTOOpa: JBWXKYIIUN, CTaOWIM3UPYIOUIUH, pa3pbIBAIOLIUI
(mu3pyntuBHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB  Kak  pe3yidbTaT  MHUKPOIBOIIOIUHU.
Bo3HukHOBeHHE  TpHCIOCOONeHHMd y  OpraHu3moB.  ApomMopdosbl  H
UAMOAJANTAIUH. [Tpumepsr MPUCTIOCOOTeHU y OpraHU3MOB.
OTHOCHUTENHHOCTH MPUCTIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u CTpykTypa. BumooOpa3zoBaHme Kak pe3yibTar
MUKpO3BOJonnU. M3omsius — kirodeBoit daktop BumooOpazoBanus. [lytu u
CHOCOOBI BHUJI000pa30BaHUS: aJIONaTpPUUECKOe (reorpaduueckoe),

CUMIIATPHUICCKOC (BKOHOFI/I‘-ICCKO C), «MI'HOBCHHOC» (HOJ'II/IHJ'IOI/I,Z[I/BE[L[I/IS{,




ruOpuau3anys). JauTenbHOCTb HBOTIOIMOHHBIX IPOIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIMOHHON OMOJIOTHH B Pa3pabOTKe HAYYHBIX METOJIOB COXPAHEHUS
Onopa3HooOpazus. MHUKPOIBOMIONUS U KOIBOIIOLUS Mapa3sUTOB U UX XO3S5CB.
MexaHnu3mbl (POPMUPOBAHHUSA YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

O0pbOBI C Hel

6.3

Metopl u3ydueHus MakpolBoJitouuu. IlaneoHTonornueckre MeToibl U3y4eHUS
sBosonuu. [lepexonnbie Gopmbl M PUIIOr€HETUUECKHUE PSAAbl OPIraHU3MOB.
buoreorpaduueckue metonasl u3zydeHus osBomouuu. CpaBHeHue GIOpPHl U
(ayHbsl MaTepukoB M OCTpPOBOB. buoreorpaduueckue odmactu 3emnu. Bumpbi-
SH/AEMUKH U PEIIUKTHI.

OMOpPHOJIOTMYECKHE M CPABHUTEIBHO-MOP(OIOTHUECKUE METObl HU3Y4YEHHUS
sBOMIONMH. ['eHeTHYecKkue MeXaHU3Mbl 3BOJIOLMHM OHTOTEHE3a M TOSBICHUS
9BOJIIOIIMOHHBIX ~ HOBHIECTB. ['OMOJIOTWYHBIE M  aQHAJIOTUYHBIE OPraHbl.
PynuMenTtapuble  opranbl W aTaBU3Mbl.  MOJEKYISpPHO-T€HETUYECKHE,
OMOXMMHYECKHEe M  MaTeMaTHYeCcKhe METOAbl  M3YyYeHHs]  HBOJIIOLMH.
I'omonoruunsie rensl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PUIOTEHETUY €CKUX
JIEPEBBEB.

XPOMOCOMHBIE MyTaIMH U BOJIIOLHS FEHOMOB.

OO6mme 3akoHOMEpHOCTH (TTpaBuiia) 3BOJONHMH. HeoOpaTuMoCTh 3BOJIOIHUU.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB DBOJIIOIIUU

6.4

Hayunple rumoTe3sl MPOMCXOXKACHMSI JKM3HM Ha 3emie. AOuoreHes w
naHcriepmusa.  JloHaydyHble — NpEACTaBICHUS O  3apPOXKICHUU  KU3HU
(kpeaunoHusM). ['mumoresa MOCTOSHHOTO CaMO3apOXKACHUA KU3HU U e
ompoBepkenue omnbiTamu  O. Pemu, JI. Cpnammanuanm, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE 3Tarnbl Heopranuyeckoi sBosmonuy. [lnanerapuas (reosoruuyeckas)
IBOMIONMS. XHUMHUYECKash HBOJIOUMS. AOHOTEHHBIH CHHTE3 OPraHUYeCcKUX
BemlectB u3 Heopranmyeckux. OmbiT C. Mumnepa u I'. FOpu. OGpazoBanue
nojuMepoB U3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runoresa
nepsuuHoro OyneoHa Jx. XonneitHa, reneruyeckas rumote3a I'. Mémnepa.
Pu6o3umsel (T. Yek) u runoresa «mupa PHK» V. I'mnGepra. @opmuposanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKIETKH.

Hcropust 3emnn u MeTonpl €€ n3ydeHus. Mckomaemble OpraHM4ecKne OCTaTKH.
I'eoxponosorust u e€ meroapl. OTHOCUTENbHAS U AOCOJIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHbie sTansl oprannyeckoil sBomtonuu. [losiBienre u 3BOIIOLNS IEPBBIX

KJICTOK. 3BOJ’IIOI_II/I$I Metabonmu3Ma. Bo3HUKHOBEHHE NEPBBIX SKOCHCTCM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOIUIEHKM KaK aHajor TMepBbIX Ha 3emie
coobuiectB. CTpomMaTtonuThl. [IpOKaprOTHI U 3YKapUOTHI.

[IpoucxoxxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOLUMOHHOE MPOUCXOKICHHE
BUpycoB. [IpoucxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. BoO3HMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl HBOJIONMU BBICHIUX pacTeHuil. OCHOBHbIE apoMOPQO3bI
pacteHuii. Bpixon pacreHmid Ha cyumry. IlosiBiieHHME CHOpPOBBIX PacTeHUM H
3aBoeBaHMe MMM cymd. CemeHHble pacTeHHs. lIpomcxoxkieHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOJIONUM KMUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — NOSIBIIEHHE COBPEMEHHBIX
tunoB. llepBele XOopmoBble KUBOTHBIE. JKu3HH B BOJAE. BOJIOIUA
1mo3BoHOUHBIX. [Ipoucxoxnenne ampubuii u pentunuid. I[IpoucxoxaeHue
Miekonuramux M nrtul. [lpuHnun xmodeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButne xu3HM Ha 3emiie NO 3paM M NEPUOJAM: apxei, IpPOTepo30i,
najgeo3or, Me3030H, KaiHo30M. OOmas XapakTepucTuka KiuMmara H
reoJIorTu4eckux mpoueccoB. [losBieHne U pacuBeT XapakTepHBIX OPraHU3MOB.
VYraeoOpazoBaHue: €ro ycjaoBHs U BIMSHUE HA Ta30BbI COCTaB aTMOC(EpBHI.
MaccoBble BBIMUPAaHUS — DKOJOTMYECKHE KpHU3MChl Ipouuroro. IIpuuuHbEl 1
CJIEACTBUSI MAcCCOBBIX BhIMUpaHUl. COBPEMEHHBIN IKOJIOTHMUECKUN KPU3ZHUC, Er0

0COOEHHOCTH

6.5

Paspensl u 3amaum anTpomoJsiornd. Metonel aHtpononorud. CTaHOBIEHUE
IIPEICTaBICHUN O IIPOUCXOKICHUH YesioBeKka. COBpEMEHHBIE HayYHbIE TEOPUH.
CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEIOBEKAa € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOJIOTHUECKHE, AMOPHOJIOTUYECKHE, ($HU3M0JIOT0-0NOXUMHYECKHE,
noseneHyeckue. OmMuus 4elloBeKa OT JKUBOTHBIX. IIpsmoxoxknenue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOU
CUTHAJILHOM CUCTEMBI.

JBmwxyie cuibl (PakTopbl) aHTpoONoreHe3a: OUMOJOIHMUECKHE, COLUANIbHBIE.
CooTHolIeHre OMOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOr€HE3E.
OcCHOBHBIE CTAagUM AHTPOIIOTE€HE3a. ABCTPAJONUTEKH — JBYHOTHE IPENKH
mojen. YenoBek yMenbli, IEpBBIE W3TOTOBIEHUSA Opyaud Tpyna. Yenosek
NpSAMOXOJAIIMA W TepBBIA BBIXOJ JioAed 3a mpeaensl Adpuku. Yenosek
reiiensoeprckuil — o0Imuil MpeloK HeaHAEPTaIbCKOTO YeJIOBEKa U 4YeloBeKa
pa3zyMHOro. YenoBek HEaHAEPTAIBCKUI KaK BHUJ JIFOACH XOJIOJHOTO KJIMMaTa.

YenoBek pa3YMHLIﬁ COBpPCMCHHOT'O THIIA, JIEHUCOBCKHUI YCIO0BCK, OCBOCHHC




KOHTHHEHTOB 32 npeaeaaMu AQpuky.

DBOMIONUS COBPEMEHHOTO 4YeNloBeKa. ECTeCTBEHHBI OTOOp B MOMYNALHUAX
yenoBeka. MyTallmoHHbIN mporiecc ¥ noauMopdusm. TlonmynsinoHHbIE BOJIHBL,
apeiidp reHoB, wMurpamus ©u  «3PQPEKT OCHOBATENs» B  MOIMYISIHUAX
COBPEMEHHOTO Y€JIOBEKa.

UYenoseueckue pacel. [lomarne o pace. boisbmme pacel: €BpomneouHas
(eBpasmiickasi), aBCTpaJO-HErpoWJHAsT (dKBAaTOpHAIbHAs), MOHIOJIOWIHAS
(a3maTcko-aMepuKaHcKas). Bpemst ¥ myTH paccesieHusl 4eJoBEeKa 0 IUIaHEeTe.
EnunctBo yenoBeweckux pac. HayuHas HecCOCTOSITENBHOCTh —pacu3Ma.
[IpucnocoOaeHHOCTh 4YENOBEKa K Pa3HbIM YCIOBUSAM OKpPY)KAIOIIEH Cpelibl.
Brnusiaue reorpaduueckoit cpeapl U npeiida TEHOB Ha MOPQOJOTHUIO U

(hbU3HOJIOTHIO YeTIOBeKa

OKOCHCTEMEI U MpUCymnue MM 3aKOHOMEPHOCTHU

7.1

Pazniensl u 3amaum skosiorun. CBA3b SKOJIOTUH C APYTUMH HAyKaMH.
Metoasr skonorun. I[loseBbie HaOmMIOACHUS. ODKCHEPUMEHTHI B OKOJOTHU:
MpUPOJIHbIE W JabopaTopHble. MonaenupoBaHue B JKOJOTHMH. MOHUTOPHHT

OKPYXKAIOIIEH Cpebl: TOKATbHBIN, peTHOHATBHBINA U TJIO0ATBHBIN

7.2

Dxoyiorudeckue (HakToOpbl U 3aKOHOMEPHOCTH MX aeicTBus. Knaccudukarus
9KOJIOTHUYECKHX (DaKTOpOB: aOMOTHYECKHE, OMOTUYECKHE, AHTPOTIOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JACWCTBHUSL HJKoJIOTHUECKHX (akTopoB. IIpaBumio
muanmyMa (K. Ilnpenrens, 0. JInbux). TomepaHTHOCTb. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPraHU3MBI.

AbunoTtnyeckue ¢akropsl. CBeT Kak dKonorudeckuii gaxrop. JlelcTBre pa3HbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHuii M >KMBOTHBIX [0 OTHOIIEHHIO K cBeTy. CHUrHalbHas poJib CBETA.
DOTONEPUOAU3M.

Temnepatrypa kak oskojoruueckuii ¢dakrop. JlelicTBue TtemmepaTypbl Ha
opranu3Mbl. [ToMKUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHbBIC
U CTEHOTEPMHBIE OPraHU3MBI.

Bnaxnocts kak oskonoruueckuit Qaxrtop. Ilpucnocobnenus pacreHwii K
HoJIIepsKaHuio BoAHOro Oananca. Kiaccudukaius pacTeHUid M0 OTHOLICHUIO K
Boie. [Iprcnoco6ieHns )KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXKHMA.

Cpenpl o0uTaHUs OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, MOYBEHHAs,
ryOWHHAs TMOAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3HKO-XUMUYECKHE
0COOCHHOCTH cpefl oOuTaHusi opraHu3MoB. [IpucmocobaeHus OpraHu3MoB K
YKU3HU B Pa3HBIX CpEeax.

buonoruueckrie putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE W

TOAUYHBIC PUTMEIL. HpI/ICHOCO6JICHHOCTB OpraHnu3MoOB K CE€30HHBIM N3MCHCHUIM




YCJIIOBUM KU3HU.

XKuznennsie popmbl opranu3moB. [lonstue o xu3HeHHoi (opme. XKu3HeHHbIE
(OpMBI pacTeHUil: NepeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
OnHOJEeTHHE TpaBbl. JKu3HeHHbIE (OPMBI  JKUBOTHBIX: THUIAPOOMOHTHI,
reoOHOHTHI, a3pOOHOHTEI. OCOOSHHOCTH CTPOSHUS B 00pa3a KU3HU.
buotnueckue daxTopsl. Buapl OHOTHYECKHUX B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOKO03 U ero gopmsl. [lapazurusm, koonepanus, MyTyaausMm,
KOMMEHCAJIM3M  (KBapTHPAHTCTBO,  HaxJIeOHMYecTBO).  Herpoduueckue
B3auUMOJICHCTBUS  (TomMueckue, Qopuueckue, ¢adbpuueckue). 3HadeHHE
OMOTHUYECKUX B3aMMOJCHCTBUM /Uil CYIIECTBOBaHMSI OPraHU3MOB B Cpele

oburtanus. [I[puHIUI KOHKYPEHTHOTO UCKITIOUEHHUS
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DKOJIOTHUECKUE XapaKTePUCTUKU momyssinun. [Tomymsiust kak Ouosiornueckast
cucrema. Poib HeogHOpogHOCTH  cpelbl, (usmueckux OapbepoB U
ocobeHHOCTEll Ouojoruu BHAOB B  (HOPMHUPOBAHMM MPOCTPAHCTBEHHOU
CTPYKTYphl momyisiiuid. OCHOBHBIC TOKa3aTeau MOMYJISIUN: YHUCIEHHOCTb,
IJIOTHOCTh, BO3pPACTHAsI W TIOJIOBAasi CTPYKTYpPa, POKIAAEMOCTh, TIPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPAIIHSL.

DkoJyiorudeckas CTpykrypa mnomyiasnud. OIleHKa YHUCIEHHOCTH TOTMYJISIUH.
JluHaMuKa TOMYJIANMA B €€ PEeryNsnusl. bBHOTHYECKUH MOTEHITUAT TTOTMYJISAIIAN.
MogaenupoBanue JUHAMUKH monyiasnud. KpuBble pocTa YHCICHHOCTH
nonyssiiuy. KpuBble BEDKUBaHUS. Perynsius 4UCICHHOCTH TOMYJISIHAA: POJTb
(hakTOpOB, 3aBUCAIMX W HE 3aBUCANIUX OT IUIOTHOCTH. OKOJIOTHYECKUE
crparerun BuaoB (- u K-ctparerun).

[Tonsatue o0 »skoylorMvecko Hume Buaa. MectooOutanue. MHoOroMepHas
MoJienb skoJiorndecko Humu Jx.M. XatumHcona. PazMepbl KOJOrMYEeCKOU
Humy. [loTeHnmranbHas 1 peaTu30BaHHAs HUIIIU.

Bun kak cucrema mnomynsuuid. Apeanbl BUIOB. Buabl M MX JKU3HECHHbIC
CTparerud. 3aKOHOMEPHOCTH  TOBEJACHUS W  MUTPAlMA  YKUBOTHBIX.

buonornueckue naBazumn JYXXEPOJHBIX BUAOB
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CoobmectBa opranuzMoB. buoneHos u ero crpykrypa. CBszu Mexay
opraHu3MamMu B OuHoLieHO3e. DKocucTeMa Kak OTKpbiTasg cucrema (A.JDx.
Tencnu). OyHKUMOHATBHBIE OJOKM OPraHU3MOB B HKOCHUCTEME: NMPOJIYLIEHTHI,
KOHCYMEHTBI, penyleHTsl. Tpoduueckue ypoBHH. Tpoduueckue 1enu u CeTu.
AbuoTtnueckue 010ku sxocucteM. IlouBsl U uibl B 3kocucremax. Kpyrosopot
BELIECTB U ITIOTOK SHEPTUU B SKOCHCTEME.

OcHoOBHBIE MOKa3aTeNN IKOCUCTEMBI. bruomacca n npoayKiusa. JKOJIOrH4ecKue
MUPaMUIbI YUces, OMOMACChl U SHEPTUH.

HaHpaBJ'IeHHLIe 3aKOHOMCPHBIC CMCHBI COO6IJ_ICCTB — CYKICCCHUMU. HCpBI/I‘{HBIC 151




BTOPUYHBbIE CYKLECCHMM M HUX HIPUYMHBL. AHTpPOINOIEHHBbIE BO3JEUCTBUS Ha
cykueccuu. KimumakcHoe cooOmiectBo.  buopaszHooOpazue M mojHOTa
KPYTOBOPOTa BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipupoaubie 3KOCUCTEMBI. AHTPOIOTE€HHBIE AIKOCHUCTEMBI. Arpo3KOCHUCTEMA.
ArponeHo3.  Paznuumst  MeXJIy — aHTPONOT€HHbIMH M IPHUPOJHBIMU
JKOCHCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoickas duopa
u ¢ayna. CunHanTpomm3amus ropojackoi Qaynsl. buonormdeckoe wu
XO35IICTBEHHOE 3HaYEHHE arpo’KOCUCTEM U YypOO3KOCHCTEM. 3aKOHOMEPHOCTH
(hopMHUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX.
[lepenoc »9Heprum M  BEIIECTB MEXAY CMEXKHBIMH  HIKOCHCTEMAaMHU.
YCTOMYMBOCTE  OpraHu3MOB, TONMYJALMHA W 3KOCUCTEM B  YCJIOBHSX

€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3JAEHCTBUI
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buocpepa — oOmeruranerapnas 000704Yka 3eMiIM, TAE€ CYIIECTBYET WU
cyuiectBoBana >ku3Hb. Yuenue B.U. Bepnanckoro o 6uocdepe. Obnactu
o6uocoepsl u e€ coctas. KuBoe BemiecTBo 6uocdepsl U ero PyHKIUH.
3aKkoHOMEpHOCTH cyuiecTBoBaHus Onochepsl. OcobeHHOCTH OHochepsl Kak
ro0anbHOM  JKOCHCTeMBI. J[MHaMuueckoe paBHOBecWe B  Oumocdepe.
KpyroBopoTsl BemiecTB ¥ OHWOTC€OXMMHUYECKHE ITUKIBI (yriepoja, as3oTa).
PurmudHOCTH siBNeHH B Onocdepe.

3onanbHOCTH Ouochepsl. [TonsTue o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOWHBIC JIeCa, CMEIIAHHBICE M ITUPOKOJUCTBEHHBIC JieCa, CTEIH, CABAaHHBI,
NYCTBIHU, TPOTIMYECKHE Jieca, BBICOKOTOPhs. KiMMaT, pacTUTENbHBIH U
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa u (pyHKIHS KUBBIX CUCTEM, OIIEHKa UX PECYpPCHOTO TMOTCHIMANIA U

onochepHbIX HYHKITUN
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DKOJIOTHYECKHE KpU3UChl W WX TpUYMHBL. Bo3zgeilicTBue uyenoBeka Ha
ouoctepy. 3arpsasHeHue Bo3aylmIHOHN cpeabl. OxpaHa Bo3ayxa. 3arpsisHEHHE
BOAHON cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHenue kiumara.

AHTpOTNIOT€HHOE BO3/JCHCTBUE HA PACTUTEIbHBIM M KMBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO U >KMUBOTHOTO MHpa. OCHOBHBIE NPUHILIMIIBI OXPAaHbI IPUPOJIBI.
Kpacubie kuuru. Oco6o oxpansemble mpupojasie Tepputopun (OOIIT).
Bboranndeckue cajpl U 300J0THYECKUE MTAPKH.

OcCHOBHBIE TNPUHLUIBI YCTOMYMBOIO PA3BUTHS YENOBEYECTBA M IPHUPOJBI.
PanmonanbHOe  MPUPOJOIOJIB30BAaHUE UM COXpAaHEHHE  OMOJIOrMYEcKOro

pazHooOpasus 3eMiu




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






