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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuyHble mnpeaMerbl». CoriacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABISIOTCS CIOCOOOM
muddepennmanu  00y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM NpodeccHoHaIbHBIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0ydarmmuXcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOW 00JIacTH HAy4yHOTO 3HAHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacraBieHuE O
e M 3ajadax Mu3ydeHus ydeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeeseT o0sa3aTeIbHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KaHUE, €T0
CTPYKTYpHpOBaHHE TIO pa3jiellaM U TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHyeT TMOCJIe0BATeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKH Y4eOHOTro Tmpoliecca,
BO3PAaCTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIHUII TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpas3oBaHus, Ojarojmaps dYeMmMy  IIPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha TMOCJIEAYIOIIee pa3BUTHE  OWOJIOTMUYECKUX  3HAHUHU,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIIECHUS K OKpyKarolled mnpupoaHoit cpeae. B
IIporpaMme IO OHMOJOrMU TaKXKE IMOKa3aHbl BO3MOXXHOCTH Y4Y€OHOro IpeaMeTra
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOpMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUMxcs MO OCBOCHUIO COAEpNKaHHUS OHOJIOTHMYECKOro oOpa3oBaHHA Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYueOnsbiil npeaMer «buosorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBeplIiaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha



pacmivpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHMOJOruMu, SMOPHOJOTMHM M OHOJIOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOIO YYEHHSI U SKOJIOTUH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B By3aX M OpraHM3aldsiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUS TOJy4arOT pa3zButhe. Tak,
pacHIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS PUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKku, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpammbl 1o yuyeOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIsl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIOIMHA OPTraHUYECKOTO0 MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetel. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH U
OMONOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXxcs MO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
o0yJarouMMucs: ONOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IpaBUIL,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00Opa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCJIEI0BAaHUSX B OMOJIOIMH, TPUKIAAHBIX aClIEKTaX OMOJOTMYECKUX 3HAaHUU. [[ns
pa3BUTHS WU NOJNJEPKAHMS HHTEpeca oO0ydarolmuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOW WM HMHOM oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BaKHEHUIIIUX ONOJIOrMYECKUX U SKOJIOTHYECKUX IPOOIIEM.



Henb uzyuyenus yueOHoro npeamera «buonorusy» Ha yriiyOJI€HHOM YPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOTO paHra W MpUOOpPeTeHUE YMEHHI
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOr0 3aBEeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTmkeHue 1enu u3ydeHus ydeOHoro mpenmera «buosorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHWMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUpPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSAX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMEHHBIX UCCJICOBAaHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYyYaloImMuXcsi C METOJAaMHU TIO3HAHUS JKUBOW MPUPOJIBI:
UCCJICOBATEILCKUMU ~ METOJaMU  OUOJOTUYECKHX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OHOJIOTHH, HSMOPHOJOTMM W OWUOJOTUU Pa3BUTUS, TCHETHUKU W
CeJICKIIMHM, OWOTEXHOJIOTUM M CHUHTETUYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEJIBHOTO  TPOBEJEHUS  OMOJOTUYECKUX
UCcclieloBaHUd B JabopaTopud W B mpupoje (HaOmoaeHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHe OOYYarOIIMMHCS  YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(OpPMAIIMIO; IMOIH30BaAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAHABJIMBATHh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATBHO-)KOHOMHUYECKHUMU M  OIKOJIOTHYECKUMU
npoOJieMaM YeJOBEUeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH JACSATEIBHOCTH TIO
OTHOIICHUIO K OKPYXKaIoIIeW NPUPOAHOU cpene, COOCTBEHHOMY 3I0pPOBBIO U
3MI0POBBIO  OKPYXKAIOIUX JIIOJIEH; OOOCHOBBIBAaTH U  COONIONATh  MEpHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MACHOCTH COOCTBEHHOM KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BuTHE y 00yYarolMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TMpollecCe€ 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHH, pEUIa€MbIMU €10 Mpo0JieMaMu, METOAO0JOTHEH
OMOIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHNM, PEIICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHICCKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y O0YJarONIMXCs [ICHHOCTHOTO OTHOIICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTJETBHBIM €€ 00bEeKTaM U SBICHUSAM; (POPMHUPOBAHUE IKOJIOTHUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpETeHHEe  OOYy4YaloMMMHUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOAOIIONB30BaHNN (COOJIOJIEHUE TMPaBWII MOBEJAEHUS B NPUPOJAE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHMOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpYXXaromux Jrojeid  (coOmrogeHuss Mep NOporIakTUKU — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJIA  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieaymomeMy npodeccuOHAaTbHOMY CaMOOMpPENENeHUI0, B COOTBETCTBUU C
WUHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTAMHU PETHOHA.

OO61iee yMcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIYyOJICHHOM
YpOBHE cpeqiHero oduiero oopasoBanusi, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

OT160p opraHu3arMoHHBIX (HOPM, METOJOB U CPEICTB OOyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €r0 COAECp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHUE OMOJIOTrMYEeCKOro 0o0pa3oBaHUsT B OpraHU3alUSIX CPEIHETrO
podecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUSI.

OO6s13aTeIBbHBIM YCJIIOBUEM NPU 00YUYCHHH OMOJIOTUU HA yriayOJIEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE JTa0OPATOPHBIX U TMPAKTUUECKHX padoT. Takke ydacTue
00y4JaromuXxcs B BBINOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIE0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX  OINpEACNIeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUATIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouojoruei. 3HaueHUE OUOJIOTHUU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEeJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. IlaBnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJOTUU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMer u3ydeHus Owuosjoruu. CBOWCTBa KHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMyd JKUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHsiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3yydaromre »XKuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpPraHU3ALUN.

N3yuenue xuBbIx cucteM. Metonbl Ouomornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runore3a. [lonstue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHbBl uUCKaxkeHHWs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NPHU3HAKK >KU3HW», «buoiornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6GopynoBanue:  jabopatopHoe  oOOpydOBaHHME  JUIsi  MPOBEJCHUS
HaOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOHNOB MpPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAg eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanh,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonbl  MOJIEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, MuddepeHnnaIsHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass Mukpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

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

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.

IIpakTuyeckass paodora «V3yueHue METOJAOB KJICTOYHOM OHOJIOTHH
(xpomarorpadus, saexrpodopes, auddepeHMaANbHOES IEHTPUPYTHPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOpEryisiiui. MuUHepalbHble BeleCTBa KIETKU, UX OMOJIOrHyecKas
poJsib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHUCTOTHBIN cocTaB OenkoB. CTpyKTyphl 0eIKOBOUM MoiieKkyibl. [lepBuanas
CTpYKTypa Oeika, NeNnTUaHas CBsA3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukanuss OeakoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapodobHbIe cBoMicTBa. Knaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommiuementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE IEPEHOCYUKH, UX (PYHKIIUU B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouosiorusi: OMoOXUMHYEecKue U OMO(U3NUECKUE HCCIEIOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomolekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HeNPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

HNuarpammel:  «PacnpeneneHue XMMHUYECKHX JJIEMEHTOB B  HEKHUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B )KUBOM MIPUPOIEY.

Tabnmuuer u cxembl: «llepuonnueckas TabnMIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYNBl  Oenkay, «CTPyKTypbl OEIKOBON MOJEKYIbl», «CTpPOCHHE MOJICKYI
yrieBooB», «CTpoeHne MOJIeKysl JUnuaoB», «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenue monekyinbl ATO».

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
pEeaKLnii».

JlaGopatopHass  pabGora  «JccinemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: »JyKapuoTHueckass u mpokapuoTuueckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00Pa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckou kiaeTku. Kinerounas creHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO 1 pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmaruyeckas wmemOpana (ruazmanemma). CTpykTypa ma3MaTHUYeCKOu
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabotra Hatpwuii-
KaJUEeBOTO Hacoca. DHAOLMTO3: MUHOUMUTO3, (paronuTto3. Dk3oumto3. Kietounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOU CTEHKH pacTeHUM, rpuboB.

[utomnazma. [uto3ons. Llutockenet. JIBrxenue muroriasmMbel. OpraHou bl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKH: DHJIOIUIa3MaTHYecKas CeTh
(BIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OpraHoua0B KieTkd. CTpoeHHe TPaHyJISIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onsmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame Ionvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenre u (GYHKIMH MUTOXOHIpUW W 1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonasl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHoOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrii
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pEeCcHUYEK. MUKPOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxkpompyoouxamu. Momopnsie benxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE H
bynakiuu. SAnepHerit 0enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(a3zHOM sape. JIyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. J[unamuka s0epHoU o00010YKU 6 mumose. Aoepmbiil
mpancnopm.

Kiterounsle BkntoueHus. CpaBHUTENbHAsA XapaKTEPUCTUKA KIETOK IyKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxembl: «CTpoeHHE SYKapHMOTHYECKOW KICTKN», «CTpocHHe
KUBOTHOW  KiIeTkW», «CTpoeHHWe  pacTUTenbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHas pabGora «/3yueHHe CTpPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABWMXKEHUS  LUTOIJIA3MbI B
PaCTUTEILHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHN e JHEPITUHU B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMIJISAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. OJHEpPreTudeckoe oOecrneueHne KIeTKH: TmpeBpaimienne ATD B
oOMeHHBIX Tporeccax. DEepMEHTATHBHBIA XapaKTep peakiuid KIECTOYHOTO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpoliecce
doTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiusHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUPYIOIIKUE OaKTepuu, >KeIe300aKTepuu, CcepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnHa’poOHbIe Oopranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. luknuyeckue peakunn. OKUCIUTEIBHOE
dbochopunmpoBanue. Hepeus membpannoco epaouenma npomonos. Cunmes



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

JdemoHcTpanumn

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE MAJisi MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopatopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO paCUICIIIICHUS
MEPOKCHIA BOJOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX».

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass HHPOPMALUSA M PeajnM3alus e€é B KJIeTKe

Peakiiun mMarpuuHoro cunrte3a. [IpyHIIUIT KOMIUIEMEHTAPHOCTH B PEAKITUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOW uH@opmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckoul xiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTHeix PHK B OmocunTese Oernka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amuuHokucinor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsdnus akTUBHOCTH I'€HOB Yy MNpOKapHoT. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHpeCccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeyiayuu pabomol eeHos. Perymsiuss 0OMeHHBIX
MpOLIECCOB B KieTke. KileTounbiii roMmeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU U 00IUraTHBIC Tapa3uThl. CTpoeHUEe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBanus 4enioBeka, KUBOTHBIX, pacteHuid. CIIN, COVID-
19, counanbHble U MEIULIMHCKUE POOJIEMBI.

buoungpopmamuka: uumeepayus u ananuz o6oavuuUx maccugos («bigdata»)
CMPYKMYPHLIX OUOI02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvole hynxkyuu 6eaxkos. Cnocobvt 00cmasKu 1eKapcmsa.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpunnuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  Habopsl  XpoMocoM. ['omonoruunbie  XxpomocoMmbl. [lomoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nurtokuHe3. buonornueckoe 3HaueHHE
MUTO3a.

Perynsiuus mMuToTHYECKOro IUMKIAa KIETKH. I[Iporpammupyemasi KieTodHas
rubesnp — arnomnTos.

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

JdeMoHCcTpanuun

Tabmumpl 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosdyn, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKUNH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKIETOYHbIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrepun, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanm pacteHuidl. Tunbel pacTUTENBHBIX TKaHeW: oOpa3oBaTesbHas,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENbHAsA, MblllIeyHasi, HepBHasg. OCOOEHHOCTH CTpoeHUs, (PYHKIUNA U
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranuamoB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3MoB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MbI M HACTUU. JIBMIKEHHME MHOTOKJIETOYHBIX >KHUBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO rasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOYHOE NuuIeBapeHue. [IuTaHue MO3BOHOUYHBIX MXUBOTHBIX. OTHENbI
NUIIEBApUTEIBbHOr0 Tpakra. [IumeBapurensHbie xene3bl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »KkuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KokHOe nbIxaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIEKONUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OpPraHU3MOB. TpPAaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaimieHus. IBOJTIONUOHHBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX KUBOTHBIX. Pabora
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BbledaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOThI OPTraHOB BBIJICJICHHUS.
CBs3b NIOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMu. Bbelaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue m (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MNPOCTEHIIMX. 3almUTa Y MHOTOKJIETOYHBIX PACTEHHII.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHu3Mma oT OonesHei. IMMyHHasi cuctema 4yenoBeka. KieTouHb U
IYMOpPAJIbHBIA UMMYHHUTET. Bpokn€HHbIH U NpUOOpPEeTEHHBIN crnenupuuecKuit
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxkxumocTe ¥ perynsiuuss 'y  OpraHu3moB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellIECTBA U UX 3HAYCHHE.

HepBHast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA MU €€ OTIEeJbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCiI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl DHOOKPUHHOM CHUCTEMBI M KX TOPMOHBL. [[elicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [ umortanamo-runodusapHas
cucTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBios.

Tabnmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuil», «KopHeBble cuctemsl», «CTpoeHue cTediis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeEMa», «IJHJOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  TATaHUS  PACTECHHII»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue A0kKIeBoro uepss», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatoruxcsi»,  «HepBaas  cucrema  nruny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O06opynoBaHUEe: CBETOBOM MHUKPOCKON, MUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHUW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPHl KOMHATHBIX pAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy10BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasia u OeJIKOB MOJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JbIXaTeIbHBIX JBMKEHUM, MOJIENTM TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlabGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabGoparopHasi padora «3ydyeHue OpraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxxeHue. I[lonoBbie KIETKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Meniose. KpoccuHrosep. bruonornyeckuii cMbICI
M€ho3a W TOJOBOr0o mporecca. Meno3 W ero Mecto B KHU3HEHHOM LMKIIC
OpraHU3MOB.

[Ipen3aponpiiieBoe pazputhe. ['aMmeToreHes3 y >KMBOTHBIX. [10710BbIE JKEE3BbI.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinus). 3aKiiaika OpraHoB M TKaHEW U3 3apOoJbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUII TE€HOB. BrusHue Ha 53MOPHOHANIBHOE PAa3BUTHE Pa3IUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOoTHBIX. llocTomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. Pa3zButue ¢ metamopdo3oM y OEClO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoorMyeckoe 3HaYE€HHE MPSIMOIO0 U HENPSIMOTO



pa3BUTHA, UX PacHpoCTpaHEHUE B Mpupoje. Tumbl pocta >XKUBOTHBIX. DakTopsl
PErYJISIIUU POCTa )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYeCKre MPOLECCHI.

Pa3smHoxxenue u pa3Butue pacteHui. ['ametodur u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
lI'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBI PETYJISIIIUYA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meito3», «Xpomocomsl», «I'amerorenes», «CtpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro »xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymkun», «/{BoilHOE OIIOOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMSIH OJHOJOJBHBIX M JIBYIAOJBHBIX PACTEHUN», «KU3HEHHBIA LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

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

JlaGoparopHasi padora «l3yuyeHue CTpOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEenapaTaxy.

IIpakTuyeckass padora «BpIsiBIIeHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHM3MoB

Hctopusi cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBbI, AJIbTEPHATUBHBIE MNPHU3HAKU, AOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUS, TUOPUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbl ~ T€HETHKU: THOPUIIONOTUYECKUM,  IUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanuun

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

Tabnuipl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpEIIUBaAHUS.

JlabopaTtopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3us rudpuI0B repBoro nokosieHus. [IpaBuno qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuIieHUs] NPU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaclaedOBaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAcJeloBaHWs  Npu3HaKkoB.  lluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HACJIEIOBAaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY IeHaMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIICHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenoctHas cucrema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoIencTBHEe HeEaJUIEJIbHBIX T'€HOB.
Komnnementaprocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
Takke (HU3MOJOTHMUECKUX TMPOIIECCOB, TMOBEIECHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHuEe acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Meunnens», «AHanu3upyollee CcKpeluBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CUerjieHHOe HacjeAoBaHUWE NPU3HAKOB Yy JApo3oduibly, «['eHeTuka momay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «Kapuotunm OTULBDY,
«MHOXECTBEHHBIN aIeIn3M», «B3anMo1IeICTBHE TE€HOB.

O6GopynoBaHue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJECIb JJIs
JEMOHCTPAllMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduar.

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

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUs Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMHupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJICICTBECHHAS.

MoaudukanuonHas HW3MEHYMBOCTh. Ponb cpeasl B (hopMUpPOBAHUM
MoaupUKAITMOHHON M3MEeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHN
psin u BapuanmonHas kpusas (B. WMoranncen). CpoiicTBa MoauUKaIMOHHON
M3MEHYUBOCTH.

['eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTUITHYECKOW N3MEHUMBOCTH: KOMOMHATHUBHASI, MyTaIllAOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TOJOBOW TPOIlECC — OCHOBaA
KOMOWHATHBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYMBOCTHA B CO3JaHUN
T€HETHYECKOT0 pa3HOo0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTannoHHass W3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToriasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJ0oBble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoIrecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacnencteeHHo m3meHunBoctu (H.UM. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoncTpanumn

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

Tabmumer w cxembl:  «Buapsl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHAs U3MECHYHUBOCTBY, «Meiio3y,
«OnnongoTBopeHue, «I'eHerTndeckue 3a00IeBaHNs YeI0BEKa», «BUIbI MyTaIuiiy.



O6opynoBaHue: XuUBble W TepOapHbIe SK3EMIULSIPbl KOMHATHBIX PacTeHH,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTnueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMS] TEHETMKHM  4YEJOBEKa: T'€HEAJOTHYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpemeHHOe ONpeAeICHUE TEeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HM 4YenoBeka. boJIe3HM C HACIENCTBEHHOW MPEApaCcONOKEHHOCTDIO.
3HaYeHUEe MEIUIIMHCKON T'€HETUKHU B MPENOTBPAIICHUH U JICUEHUU T'€HETUYECKUX
3a00JeBaHNil YeoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KIeTKU. [ToHATHE «T€HEeTUYEeCKOro rpy3a». DTUYECKUE acClEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckre QakTopbl TMOBBINIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHCcTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3yYEHUs] TCHETUKH
yesoBekay, «I eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJleKUus. 3apoXKJICHHUE CEJIEKUMU U JOMECTUKAIUU.
Yyenne H. WM. BaBunmoBa o lleHTpax NpOUCXOXKIEHUS € MHOT00Opa3us
KYJIbTYPHBIX pacTeHui. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#uBOTHbIX. CopT, TmOpoaa, IMMTaMM. 3aKOH TOMOJIOTHYECKHUX PSIAOB B
HaciaenacTBeHHOM wum3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIM OTOOp: MAaCCOBBIA U
WHJAUBUIYaIbHBIN. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOMIBIO OIEHKH
¢dbeHoTHma mMoTOMCTBa M OTOOP O TEHOTUITY ¢ momoIbio aHamm3a J{HK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEeJeKIMOHHOW  paboThI.
PannannoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYTalUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcnonb3oBaHHE TE€HOMHOIO PEJAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepuaa JJjsl CENeKIUU.

[lonyuenne ITOJIMIIIONTOB. BryTtpuBuaosas ruOpUaU3aLIUs.
bnuszkopoacTBEeHHOE — CKpellMBaHWe, WiaM  UMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, Wi ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmnons3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIUU PACTEHUI U JKUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX pOJIMYed I CO3/aHHUsl  HOBBIX COPTOB U  THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamiul CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyiouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuun

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACIEACTBEHHONM M3MEHUYUBOCTH,
«Metoapl cenexkuuny, «Otnanéunas rudpuauzanus», «MyTtareHesy.

JlabopaTopHas padora «/3ydeHue cOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHIKEHHUSI CEJIEKIMU PACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35MCTBO, B JaOOPaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHoJ10rus ¥ CHHTeTHYeCKAst OMOJIOTUst

OOBbeKThI, HCHOIb3yeMble B OHMOTEXHOJOTMH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOIMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHojorui. [Ipon3BoacTBo Oenka, aMUHOKHUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMid M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJIYyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3alss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljoOUuAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIIAHTAUMUU SIEpP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpomMocoMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpHHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menununckue Ouotexnonoruu. [loctrenomuas uudposas meauuuna. [LP-
JIUarHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
YeJlOBEKa I OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOiab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuounxkeHepuss I pa3pabOTKH
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUSI KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 EPCOHAIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHuss KOMOWHUPOBAHHOU
3amuThl OoT Bo3OyauTened OPBU, ycrtaHoBieHHe MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OIACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpanuu

Tabnuter u cxembl: «Mcmnonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
IpoOU3BOACTBEY, «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUsI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHUNY.

IIpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHHH B
Oonosnoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AesarenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoJIOIMY BU10B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHUSI OpPraHM3MOB, HACIEJICTBEHHAs M3MEHUMBOCTh, OopbOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTI). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  OuoJorHUs. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuupr u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna kuBbBIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
npucnocoOJieHnid y pacTeHui u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapripyta nmyremectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KammycTbl», «I1opoabl ToMaIlTHUX )KUBOTHBIX», «CxemMa 00pa3oBaHMs HOBBIX BUOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynauust Kak 3JeMEHTapHas enuHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM T€HETUYECKOr0 pa3sHOOOpas3wsi M CTPYKTYphl mnomynsaiuid. M3menenwue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BalinGepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIBI) HBOJIONUH. MyTalmOHHBIN
npouiecc. KomOuHaTtuBHas wu3MeH4YMBOCTh. [lpelid reHoB — ciyuailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS 4YacTOT aiienedl B momymsmusx. O@dekr
ocHOBatensi. JDgpgpexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgexma opetigpa eenos 6
bonvwux u  manvlx  nonyaayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIYKTUBHA).

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop dBomrOruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbiii). [lonoBoit oTOOpP. BO3HMKHOBEHME U 3BOJIIOLUS COLMAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocOONIEHHOCTh  OPraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHME ~ MpUCTOCOONEHWH y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl nmpucnocoOIeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OWMOXUMHUYECKHe,  ToBeaeHUeckre.  OTHOCUTENHHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3yibTar
MHUKpO3BOJIIOIMU. M3onsiuus — kiaoueBo ¢akrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIMS,
rubpuanzanus). JJmuTeabHOCTh YBOMIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMIONMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpasusi. MUKPOIBOJIIOIUS U KOJBOJIOIUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsinuronHas
CTPYKTypa BHla», «Cxema MposiBiIeHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOIIUUY, «DKOJIOTMYECKash M30JSLUs MONYJSALUA ceBaHCKOM (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JEUCTBUSL E€CTECTBEHHOTO 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAaHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomnaembiey, «IlokpoBUTEnbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnoco0ieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBorinnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUao0OpazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBINICH», «DKOJOTUYECKOE BHI000pAa30BaHHME BHUIOB CHUHHUID,
«[Tonurmonasl pactenuity, «KanycTHO-penedHbIid THOPHIY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpuUMepaMH pa3JIMYHBIX TPUCTIOCOOJICHUM, dYydena NTHI U 3Bepei
pasHBIX BHJIOB, TepOapuu pacTeHUN ONM3KUX BHUAOB, 0O0pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIsIBICHHE HW3MEHUYHMBOCTH Yy 0COOCH OJHOTO
BHUI».

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OPraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3ZHOCTD.

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

Tema 3. Maxkpo3BoJirouus U €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBodtouuu. [lalieoHTOIOrMYECKHE  METOMBI
u3ydeHuss odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpadudeckne meronsl uszydeHus sBomonuu. CpaBHeHUEe (GIIOpHl H
dayHbl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue odnactu 3emun. Bujbi-
SHJEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObl H3yUYECHHS
ABOMIIOIMHU. ['eHeTHueckrue MEeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHWe  METOJbl  M3YYEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHncTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuupl 1 cxembl: «DUTOreHEeTUYECKUIN PsIT JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smepbl»,  «Cteromnedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpapuyeckue 30HB 3emin», «Jlpeld KOHTHHEHTOBY,
«Penmukth»y, «HavanpHble CcTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTWYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS 3BOJOLNINY, «OO0IIHe 3aKOHOMEPHOCTH SBOJTIOLIUN.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB
OpraHMW3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaeHne u pa3BuTHE )KU3HU HA 3emJie

HayuHbple TUMOTE3bl NPOUCXOXKIACHUS >KM3HUM Ha 3emie. AOUOreHe3 W
naHcrepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAECHUS )KU3HU U €€ ONPOBEpKEHHE onbiTaMu D.
Penu, JI. Cnannanuanu, JI. [lactepa. [Iporcxoxknenne >Ku3Hu U aCTPOOUOIIOTH .

OcHOBHbIE JTaInbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) HSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIA CHHTE3
OpraHuyeckux BemiecTB u3 Heopranmyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumore3a A. .
OmnapuHa, runoresa nepBU4HOro Oynbona JIx. XonaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménmnepa. PubGo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuyvecKue
ocratku. ['eoxponomoruss u e€ w™eroapl. OTHOcHUTENbHAS ¥ aOCONIOTHAS
reoXpoHOJIOTHs. ['e0XpOoHOIOrHYeCcKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Hauvanpnble stambl opraHudeckor 3BOJOLMU. [losBiieHME ©  IBOMIOLUA
NEPBBIX KIETOK. DBoMIoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKU KaK aHaJor MEepPBbIX Ha 3emiie COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixon pacreHunt Ha cymy. l[losBieHue CIOpPOBBIX pacTEHUU W
3aBoeBaHne umU cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMop(ho3bl
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIHUX U
ntul. [lpunmun xmodeBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIUMarta W
reoJIOrM4ecKuX mpoueccoB. IlosiBneHne M pacuBEeT XapaKTEpHBIX OpPraHU3MOB.
VYrneobpa3oBaHue: ero yciIoBUs U BIUSHUE HA Fa30BbIil cOCTaB aTMOC(EPHI.

MaccoBble BBIMUPAaHUSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MACCOBBIX BbIMUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemenHasi cucrteMa opraHudeckoro mupa. [lpuHiune! kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

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

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Penny, «Cxema ombita JI. IlacTepa mo
M3YUYEHUIO CaMo3apokJIeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpwy,
«JTambl  HEOPraHWYECKOW  HBONIONUNY»,  «['€OXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHMueckoi »Botonun», «CxeMa o0pa3oBaHUS DYKAPUOT
nyTéM cumoOuorenesay, «CucremMa XHBOW mpuponb», «CTpoeHHE BHpYCay,
«Apomopdo3sl  pactreHuit»y, «PuHHOPUTE, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOrokneTounble Bojgopociny, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmney, «KullIeYHOMONIOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue XKU3HU B
MAJIE030UCKOU dpe», «Pa3BuTue )KU3HU B ME€3030MCKOM dpe», «Pa3BuTue )KU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIEC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJIITIOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHasi  pabdora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydeHunto abMOreHHOr0 CHHTE3a OPraHUYECKUX COSUHEHUN B
nepBUYHOMN aTMochepe».

JlaGoparopHass padora «/3yuyeHHMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTunueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTJIEJIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O IMPOUCXOKICHUM 4YelIoBeKa. Pennurunosnbie
B033peHUsl. COBpEMEHHBIE HAYUHBIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATbHBIC.
CooTHorieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOTeHe3a. PaHHME YenmoBEKOOOpa3HbIE 00E3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE TOHTHIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jrojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OpYIHM Tpyaa. UenoBeK MPSIMOXOISIIUMN U MEPBBIM BBIXOJ JIFOACH
3a  mpemensl  Adpukn. YenmoBek  reimensOeprckuii  —  OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEPTaIbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KjiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu AdQpuku.
[TaeoreneTnka u najeOreHOMMKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTallMoHHBIM Tpoliecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. boiblume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  4yenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocoONEeHHOCTh YeIOoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalouleld cpeibl.
Bnusinue reorpaduueckoit cpenbl U aApedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuInHapHbple  MeToJbl B (usuueckoil  (OMOJOTrHYECKOM )
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOINOJOTHUA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJALUi. buoconuanbHble UCCIENOBAaHUSA MPUPOJBI YEJIOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoncTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNeT dYeloBeKa U CKeJeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI aHTPOIOTE€HE3a», « IBOJIIOLIMOHHOE
IpEBO  4YeJOBEKa», «ABcTpamonutek», «YemoBek  yMmenblil», «YenoBek
NpAMOXOASAIININY, «/lenucoBckuii yenosek» «Heannepranpup», «KpoMaHbOHLIBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MUA]OJOTHYECKUMH U OUOJCHCKHMMHU CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpadum HaX0JOK UCKOTAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICIb
yeperna 4YejaoBeKa M Yepena I[IAMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJOTrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokieHne u pa3BuTHe dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensr u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karoleh cpeibl: TOKAIbHBIN, pETHOHATBHBIN U TTI00AIBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dyesnoBeuecTBa ¢ Npuponoil. PopMupoBaHue
AKOJIOTHYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpelb».

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl 4 cpea O0UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHid M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTonepuoanu3M.

Temmeparypa kak »dKoJormueckuid dakrTop. JlelicTBue TemmepaTrypsl Ha
opraHu3Mebl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noJiIepKaHuio BogHoro OanmaHca. Knmaccudukamuss pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOCHHOCTH cpeji oOuTaHus opraHu3moB. llpucrnocoOneHus OpraHusMoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMbl. CyTOYHBIE U
rogu4Hsle pUTMbL. IIpHCIIOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE 0 KU3HEHHOW (dopme.
XKusznennsie GOpMbI pacTEHUM: JepEBbsl, KYCTAPHUKH, KYCTAPHUUKHU, MHOTOJICTHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: TUIPOOHOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUIITHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKWBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUSI OpPraHU3MOBY», «bBHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XunHuuectBoy, «llapazutusmy», «Konkypenuus», «Cumomo3y,
«KomMeHcamm3m».

O6GopynoBaHnue: repOapuyd pPacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (PAKTOpPOB, repOapuu CBETOJIOOUBHIX,
TEHEIOOMBBIX W TEHEBBIHOCIWBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapUH U KOJUIEKIIMU TEIJIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHI U 3BEpei, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoduram, Me30(huTaM, KOMHATHBIE
pacTeHUsl JaHHBIX TPYII, KOJJIEKIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,
repOapu M KOJUIGKIIMM PACTEHUH M OJKUBOTHBIX, OOJQJaIOMIMX YepTaMu
NPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIMH
KUBOTHBIX, YIJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlaGoparopHass pabora «BbIssBIeHHE NPUCIIOCOOTIECHUM OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TPUCIIOCOOJICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOECHHOCTH pACTeHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorusi BUA0B U MONMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  MOMYJISHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poinb HEOJHOPOAHOCTH CPENbl, PU3HUECKUX OAPHEPOB H
0COOCHHOCTEW OUOJIOTHU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiuii. OCHOBHBbIE TIOKa3aTEAW MOMYJAIMUU: YHUCIEHHOCTb, IUIOTHOCTb,



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

DKOJIOTHYECKas CTPYKTypa nomyiaanuu. OUeHKa YUCICHHOCTH IMOMYJIAIUU.
JIluHamuKa TOnmysAUMU U €€ peryiauus. bUOTHYECKUH IOTEHIMAI IOIMYJIALUU.
MoaenupoBaHue TMHAMHUKA NonyJsinui. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUAH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 sKoJOTMUYECKOW HUIEe Buaa. MectooOutaHnue. MHoromepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [ToreHunanbHas U peaaTu30BaHHAS HUILIM.

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

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpaldid >KUBOTHBIX. buosornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpykTypa nomyisiuu», «Bo3pacTHele  mupamuisl
nonymanuny, «CKOpPOCTb  3aCElIeHHs] [OBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMamMmn», «Mogeinb skosornueckort HummM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCeNeHUIO.

Tema 9. Jkos0rusi co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3u MEXIy
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJOKH
skocucTeM. I10uBbI U Wbl B 3KOcucTemMax. KpyroBopor BemecTB 1 NOTOK Y3HEPTUHU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTedu  dKocucTembl. buomacca u  mpoayknusi.
DKOJOTUYECKHE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPOIOTCHHBIE BO3JICUCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bruopasHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie KOCUCTEMBI. DKocucmemsbl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Pazmuuus
MEXK1y aHTPOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [oponckas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30ughpuxamopos (Kirouesvix
8U008) 8 yHKYUOHUposanuu 3kocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmuol 8030eticmaus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CYyOOP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€liCMEUsL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX 9KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmuusr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHucTeMa

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3KocucTeMey», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHASA, JETPUTHAS)», « IKOJIOTUUECKAs MUPAMUJIA YUCEI,
«OKoNoruyeckass mupamuia OuoMacch», «IKOJOTHUECKas MUpaMuia SHEPTUN»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHUE Jieca mocie
noxkapay, «JKocucTemMa 03epay, «ArpoleHos», «KpyroBopoT BemecTB U MOTOK
AHEPrUU B arporeHo3ey, «[Ipumeps ypOboskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yyydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
SKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydenue paszHoOOpasus MEJIKUX TTOYBEHHBIX
YWICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKYpCHsl B TUIIMYHBIM OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBbHUK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCHUCTeMy (Ha TMOJie WM B TEIIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKoCHUCTEMA

buochepa — oOmemnanerapHas oOojouka 3eMJIM, TJ€ CYIIECTBYET WU
cylllecTBOBaja kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu ouochepst u e€ cocran. JKupoe
BEIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Onome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIC Jieca, CMEIIIAaHHbIC U IIIUPOKOJIUCTBEHHBIE JIeCca, CTENH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHI[UANA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabnuuel u cxembl: «['eocdepnsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kwuciopoga B Hpupojie»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymny, «Knumarnueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannasii jecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oOKpy:ka0inas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBel. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansemble mnpupognbie Tepputopun (OOIIT).
boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl YEIOBEUYECTBA U MPHUPOIBI.
PanvonanpHO€ ~ MPUPOJOMONB30BAHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTnHe METOJOB MOHUTOPWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedo8anus nepexooa K pecypcocbepezarowjeti u
KOHKYPEeHmocnocobonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00Cmyn K
ungopmayuu no cocmoAHuro OomoenbHvIX 6uU008 u Ikocucmem. OcHogbl



IKopeabunumayuy dKocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arps3HeHue 1ouBbl», «llapHukoBwiii  3pdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIPaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJaromuMHCsl TMPOTpaMM CpefHero oOmiero oOpa3oBaHUs: JUYHOCTHBIC,
MeTarpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHHS MPOTrPaMMBbI TIO OMOJIOTHH
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCI POCCHUUCKOM
rpakJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEILHOCTH
U CaMOONPEACIICHHUIO, Haluuue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEXKICHUW JHWYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOITUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTHYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KMU3HECHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3yIBTaThl OCBOCHUSI IPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B E€IUMHCTBE YYEOHON M BOCHUTATEIBHON JEATEIIbBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMHU, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE NpPAaBHJIAMH M HOPMaMH
MOBEACHUS U CIOCOOCTBYIOT TIPOIECCAM CaMOIIO3HAHMS, CAaMOBOCIIMTAHUS U
CaMOpa3BUTHS, pa3BUTHUS BHYTPEHHEW MO3HMIMU JUYHOCTH, MATPUOTHU3MA U
YBaKEHHS K 3aKOHY W IMPABOIMOPSIAKY, YEJTOBEKY TpyAa U CTaplleMy MOKOJEHHUIO,
B3aMMHOI'0 YBa)KEHHS, OEpEKHOrO0 OTHOUIEHUS K KYJbTYPHOMY HACIEIHUIO0 U
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JInuHOCTHBIE pe3ysibTaThl OCBOEHUSI YyueOHOro mpeamera «buomorus»
JOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS



chopMUpPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pacUIMpPEHUE >KU3HEHHOTO
ONbITa M ONbITA JIEITEIBHOCTH B MPOILIECCE pPEalr3alui OCHOBHBIX HAIPaBICHUUN
BOCMUTATENILHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOT0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M MIPaBOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHUU y4EOHBIX U TMO3HABATEIBHBIX 3a71a4, BBHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpEEeNsATh COOCTBEHHYIO TIO3UIIUIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C Pa3HBIMU YOCKICHUSMH, KYJIbTYPHBIMU IIEHHOCTAMH U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBHIIOJIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunoi, ropmoctu 3a cBOM Kpau, CBOK PoauHy, CBOW S3BIK U KYJIBTYPY,
MIPOLIOE U HACTOSALLEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIECHUE K IMIPUPOJHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
NOCTHXKEHUSIM Poccrn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuThe OHOJOTHHM, TOHUMAHUS 3HAYECHHS OWOJOTMHM B IMO3HAHUU 3aKOHOB
MPUPOJBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yOexJI€HHOCTb, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, 3TUUECKOTO MTOBEICHNUS;



CIIOCOOHOCTh OIICHUBATh CHUTYAlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MNPHUHATUA LEHHOCTEM CEMEWHOW KU3HU B COOTBETCTBUU C
TpaguUusIMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYash ACTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHNE 3MOIMOHATIBHOTO BO3JEUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAUECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnueckoro BOCHUTAHUSA, POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U
IMOLUMOHAJIBLHOTO 0JIATONMOJYYHs:

NMOHUMAHUE U peanu3alus 3I0pOBOro H 0Oe30MacHoro oo0pasza KHU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJCHUWE THUTHEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBI PEXUM 3aHATAA H  OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

MOHMMAaHWE I1EHHOCTU TMPAaBUJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€3011acCHOT0 MOBEJICHUS B CUTYAIMIX, YTPOXKAIOIINX 37]0POBBIO U KU3HU JTIOJICH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (YMOTpeOIcHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYZlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00H¢E;

TOTOBHOCTh K AKTHUBHOW JEITECIBHOCTH TEXHOJOTHMUYECKOM M COIHMAIILHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

MHTEpEC K pasnuyHbiM cepaM MpoPecCHOHANBHON ACSTEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymel mnpodeccud #  Pealn30BHIBATH
COOCTBEHHBIC KU3HEHHBIC TIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M C€aMOOOpa30BaHHMIO Ha
NPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71IecCO00pa3HOe OTHOILIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS DKOJOTMYECKOM KYJIBTYphl: MNPHOOPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYIIKOB M OIGHKH HMX BO3MOXXHBIX TOCICACTBUN IS
OKPY’KAIOIIEH CPEbI;



OCO3HAHME TJ00aTBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM U MyTel uX
pelieHus;

CIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble MNpPU HU3YYEHUH OHOJOTUH
3HAHUS M YMEHHUS TIPU pEIIeHUH MpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONONIB30BaHUEM  (COOMIOJIGHUE  TMpaBWI  TOBEACHUS B IPUPOJE,
HaIlpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JEUCTBUH, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
OPUPOJHON Cpefie, YMEHHE NPOrHO3MPOBATh HEOJIArOnpHUsATHbIE 3KOJOTMYECKHE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO PKOJIOTMUECKOT'O0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OfbITa NesTEeNbHOCTH HKOJIOTMYECKOM HaIpaBJIeHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI MU B IO3HABAaTEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NPAaKTHUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOMN JEATEIHHOCTA IKOJIOTMUYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH M TIO3HAHUS MUPA;

NOHMMaHHe creuuduku OWOJIOTMM KaK HayKd, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpeCTaBleHusT 00 OKpPYXKAIOIIeM MHpE KaK O €JIMHCTBE MPHUPOIbI, YEJIOBEKa H
oOIIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpaHEHUS IPUPOJTHOTO PAaBHOBECHUS,

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHU JJII COBPEMEHHOW ITMBUIU3AIINM:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3/IaHUE TEPCIICKTHUBHBIX
OMOTEeXHOJIOTHM, CIMOCOOHBIX pemaTh PEeCcypcHble  MPOOIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, TTONCKA MyTeH BHIXOJAa U3 IIOOATBHBIX IKOJOTHUECKUX MPOOIIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAaHUIO TIPUPOJHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUM OUOJOTMYECKUX 3HAHUW B IEIIX
MOBBIIEHUSI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOmmXcs, (HOpMHUPYEMOM
MIPU U3yUYEHUU OUOJIOTHUH;

MMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIIOIb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U



OOBSACHEHHUS SIBIICHUN OKPYXAIOUIEro MHUPA U MPOUCXOASAIIMX B HEM U3MEHEHMI,
yMEHHUE JieJaTh OOOCHOBAaHHbBIE 3aKIIOYEHHS HA OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LIEJIbIO ITOJYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTb CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
pelieHus NpooJieM B peajbHbIX KU3HEHHbBIX CUTYalUsAX;

OCO3HAHUE LEHHOCTU HAYYHOU JEATEIBHOCTH, I'OTOBHOCTH OCYILECTBIISATH
IIPOEKTHYIO U UCCIIEA0BATEILCKYIO IEITEIbHOCTh HUHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMW TO OHOJIOTHH B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3y/IbTaThl OCBOCHHUS y4eOHOro mnpeameTa «buosiorus
BKIIFOYAIOT: 3HAYMMBIC JII1 (OPMUPOBAHUS MHMPOBO33PCHHUS OOYYarONIUXCS
MEXTUCIMIUIMHAPHBIC (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaKArOIIHE
IICJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBJICHUE, MPOIIECC,
CUCTeMa, Hay4yHBIM (akT, MPUHIMUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCClieloBaHue,  HaONIOIeHHe,  M3MEpEHUE,  OKCIEPUMEHT U  JpYrue);
YHUBEpCAJIbHbIE y4eOHble JeHcTBUA (TO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,
PEryJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
IPaMOTHOCTH ¥  COLIMAJIBHOM KOMIIETEHIIMM OOYYarolIMXCsA; CIOCOOHOCTH
oOy4arommxcs UCIIOJIH30BATh OCBOCHHBIE MEXIUCIUTUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUA W  yHHBEpPCAJbHbIE y4ueOHbIE JEHCTBUA B
IT03HABATEILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesymprare wu3ydeHus OWOJIOTMM HA YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT chOpMHPOBaHBI IO03HABATEIbHBIC
YHUBEpCAIbHBIC YUeOHbIE JEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YIeOHbBIE
JICHUCTBUS, PETYISATHBHBIE YHUBEpCAJIbHbIC Y4YeOHBIE JEHCTBUSA, COBMECTHAS
TeSTETHHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHUS TMPOTPAMMBI CPEIHErO OOIIEeTro
00pa30BaHus TOJDKHBI OTPAXKATh:

OBnajgenue YHHBEPCATbHBIMU yueOHBIMU MO3HABATEIbHBIMHU
AeCTBUAMM:

1) 6a30BBI€ JJOrHUecKHe JeiCTBHS:

CaMOCTOATETLHO  (OpMyIHpPOBaTH W aKTyallM3UpOBaTh  MpobIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWU 3HAHUA TPUEMBI JIOTUYECKOTO MBITUICHHUS
(amanuza, cuHTE3a, CpaBHEHMS, KiIaccupuKaiu, o000IIeHHs ), paCKPhIBATh CMBICII



OMOJOrMYECKUX MOHATUN (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMHU TOHATHUSIMU);

ONMpeNeNsITh UEeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C IOCTABJIEHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTrMYECKUE MOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUU
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHbBIE, IEAYKTUBHBIE, IO
aHAJOTUM), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PaCCMaTPUBAEMBIX
ABJICHUAX, (POPMYIUPOBATH BHIBOJBI U 3aKITIOUEHUS;

PUMEHSTh CXEMHO-MO/IeJIbHbIE CpencTBa JUTSE npeiCTaBIeHUs
CYILIECTBEHHBIX CBS3€M M OTHOIIEHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKKE€  MPOTHUBOPEYUH  Pa3HOTO  POJAA,  BBIABICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS NPOOJIEMBbl C y4E€TOM aHalM3a WUMEIOLIUXCS
MaTepHUAJIbHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH JESTEIIbHOCTH;

KOOPJIMHUPOBATH M  BBIMNOJHATH paboOTy B  YCIOBHUSX peEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIeI0BaTeIbLCKHE IeiicTBUA:

BJIa/IETh HABbIKAMHU Y4EOHO-UCCIIEI0BATENbCKON U TPOEKTHON JI€ITELHOCTH,
HaBbIKAMU  pa3pelieHus npoOjieM, CHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHbIE BUJbl JEATEIIBHOCTH [0 IOJY4YEHUIO HOBOTO
3HAaHMSI, €r0 HHTEpPHpeTaluu, MPeoOpa3OoBaHUI0 W TMPUMEHEHHIO B YYEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COIUATBHBIX TIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KIJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

cTaBuUTh # (OpPMYIUPOBaTh COOCTBEHHBIC 3aJadyd B 0Opa3oBaTeIbHOU
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUIX;

BBISIBJIATH MPUYUMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyallM3UpPOBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3Y €€ pEIlIeHHs, HaXOAUTh apryMEHTbl ISl J10Ka3aTelbCTBa
CBOUX YTBEPKJICHUI, 3a/1aBaTh NapaMeTPhl U KPUTEPHUU PEILICHHUS;

aHAJU3MPOBATh IMOJYYEHHbIE B XOAE pEUIEHUA 3aJaud Ppe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIbIT;



OCYILECTBIISTH IIeJIEHANIPABICHHBIM MMOUCK TMEPEHOCa CPEICTB U CIIOCOOOB
NercTBUs B MPOPECCUOHATIBHYIO CPEY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IMPAKTHYECKYIO 00JacTh
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HWJCH, MpEJIaraTb OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONINE aThTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHHUKAX MHPOpMAIHMH (TEKCTE YIeOHOTO
ocoOusl, HAyYHO-TIOMYJSAPHOW JHWTEepaType, OHMOJIOTHYECKUX CJIOBApAX W
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JMaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
WH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHUYCCKH OICHHBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUHBOCTD;

(GOopMyIHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
otbope Ouonornueckoit uHGOpMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS YUYeOHBIX
3aad;

PHOOPETaTh ONBIT HCIIOIB30BAHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIb30BaHUS Pa3TUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSAITEJIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
Oounonornyeckoil nHGopMaluK (CXeMbl, rpadUKH, AUArpaMMBbl, TaOIHIIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeAcTBa mpu pabote ¢
Ouosiorndyeckoii mMHGOpPMALMEH: TPUMEHATh XUMHYECKHEe, (HU3UYECKHE W
MaTeMaTHYeCKUe 3HAKM M CHMBOJIBI, (OpPMYJIbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpPeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CPEJICTBA
HATJISTHOCTH;

BJIQJ€Th ~ HABBIKAMHM  pACIIO3HABAaHUSA W 3alUThl  WH(OpMaIuwy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMH

1) o01enme:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOTE€ WU JUCKYCCHUU TIO CYIIECTBY OOCYXmaemMol Tembl (yMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaraeMoin
3a/layd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUNA APYTHX yYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIEHWs, MOHWMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIui,
YMETh CMSATYATHh KOH(JIUKTHI U BECTH MTEPETOBOPHI;



BIAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHUS U B3aMMOJCHUCTBUS, MOHUMATh
HaMEPEHHUS IPYTUX JIIOAeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme GopMyTUpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMUYHO M3JIaraTb CBOIO TOUKY 3PEHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHas J1esITeJIbHOCTD:

MOHUMAaTh U MCMOJb30BaTh MPEUMYIECTBA KOMAH/IHOW W WHIWBUAYaTbHOU
paboTHI MPHU pelIeHUu OMOIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHHUsS TPYIOBBIX ()OPM B3aMMOICHCTBUSI TIPU PEIICHUH YU4eOHOM 3a/1auu;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JACHCTBUMA C y4ETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJUICKTHUBRA,;

NpUHUMATh  II€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBUS MO €€ JOCTHUKEHHUIO: COCTaBIAThH IUIaH JCHCTBHI,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYacCTHUKOB, OOCYXIaTh pPE3YyJIbTaThl
COBMECTHOM paboThI;

OIICHWBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

nmpejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMM HOBHU3HBI,
OpPUTHHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B Pa3IMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH UHUITUATUBHBIM.

Ogy1aieHNe YHUBEPCATbHBIMHU PeryJasSTHBHBIMHU JeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA JUIS BBISBICHHUS MpoOJIEeM U HX
pEIICHHS B )KU3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTHYECKHUX 3HAHUM IIEJeBbIE W CMBICIOBBIC
YCTAaHOBKU B CBOUX JCHCTBHUSAX U MOCTYNKAaxX MO OTHOIIEHHWIO K YKUBOW MPUPO/IE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIIECTBIIATh MMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
po0IeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH  pEHIeHUusT MOpoOJeMbl C  y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMTOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacmupsATh paMKH y4eOHOIO NMPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOM 3pYIHULHMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIY YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJa/J€Th  HaBbIKAMU  [O3HABATEJIBHOM  peQeKCMH Kak  OCO3HaHUsA
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedieKCUM JUIsl OLEHKU CHUTYallud, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaTh PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

3) npuHsATHE Ce0NA U IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH aHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3ULMU JPYTOro 4eJ0BeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIC pPE3yJabTaThl OCBOCHHUS COACP)KAaHUSA YYeOHOTO TIpeaMeTa
«buomorus» Ha yriIyOJIEHHOM YpOBHE OPHCHTHPOBAaHBI Ha OOCCICUCHHE
npodpunsHOro  oOyueHus  oOydarommxcs  Ouomornu. OHH — BKIIIOYAIOT:
cnenupuyecKue I OMOJIOTHH Hay4YHbIC 3HAHUSA, YMCHHUS U CITOCOOBI JICHCTBHIA 10
OCBOCHHIO, MHTECPIPETALIMK U NPEOOPa30BAaHUIO 3HAHMA, BUIbI ICATCIBHOCTH II0
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B PAa3IMUHBIX y4eOHBIX, a TAKKE B
pEaNbHBIX KU3HEHHBIX CUTyanusiX. [IpenqMeTHbie pe3yinbTaThl MPEICTaBICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHOro mpenmera «buonorus» B 10
K1acce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KApTHUHBI MUDA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPOOJIeM  palMOHATHHOTO
MPUPOIOIIONB30BaHUSA, O BKIIaJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHHEC CHCTEMOW OHWOJIOTMYECKMX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONME OMOJIOTHYECKHE TEPMHUHBI W TOHSATHS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAINS, CaMOBOCIPOU3BEACHHE,



HACIIEJICTBEHHOCTh, M3MEHYUBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKUE TEOPUU
(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMocoMHasi TeOpUs
HacnenctBeHHoct T. Moprana), yuenus (H. W. BaBunoBa — o meHTpax
MHOrooOpa3usi ¥ TPOUCXOXKJCHHS  KYJIbTYpHBIX  pacTeHUl),  3aKOHBI
(ennHOOOpa3usi TOTOMKOB TEPBOIO IMOKOJICHHS, PaCIICIUICHUSI, YUCTOTHl TaMerT,
He3aBUCMMOro Hacienosanus [.  Mennaens, TOMOJIOTMYECKUX psIOB B
HacJeICTBCHHOHU U3MCHYUBOCTHU H. n. Basuiosa), [IPUHIIUITBI
(KOMILJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHMUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCJIEAOBAHUAX KUBBIX OOBEKTOB (OMHCaHWE, HW3MEPEHUE,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB M CUCTEM
OpraHOB pACTEHMM, JKMBOTHBIX, 4YEJIOBEKa, TPOILECCOB JKU3HEICATCIHHOCTH,
MPOTEKAIIINX B OpraHU3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHUYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyn3M), MpeBpalleHUs] YHEPTrUuu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTO THUMOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHes3a, MOpUOreHes3a, MOCTIMOPHOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOreHe3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABJIMBATh B3aMMOCBSI3U MEXKIY OPraHOMJIAMHM KIETKH U HUX
(GYHKIMSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH W MX (QYHKIUSAMHU, MEXKIY
OpraHamMM M CHUCTEMAaMHU OpPraHOB y PAacTEHUW, JKUBOTHBIX M 4YEJIOBEKA M UX
GYHKIUAMHA, MEXIY CHUCTEMaMU OpPraHOB M WX (DYHKIHUSAMHU, MEXKAY STalaMu
oOMeHa BEIIECTB, ATaaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHSI, TEHOTHIIOM W (EHOTHIIOM, (DEHOTHUIIOM H
dakTopamu cpeabl OOUTAHMUS;

YMEHUE BBIABISTh OTJIWYUTEIbHBIE MPU3HAKUA KUBBIX CUCTEM, B TOM YHUCIIE
pPaCTEHU, )KUBOTHBIX U YEIIOBEKA;

YMEHUE HCMOJIb30BaTh COOTBETCTBYIOIIHE AapryMEHTBHI, OHOJIOrMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISl JI0KA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIIL;

yMEHHUE peliaTh OMOJOTHUECKUE 3a/1a4H, BBISBISITH IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXTY UCCIICTYEMBIMHU OMOJIOTHYECKUMH MPOIIECCAMHU | SIBICHUSMH, JIeTaTh
BBIBOJIbI M POTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHUE BBIMIOJNHATh J1aOOpaTOpHBIE W MpaKTUYECKue paboThl, COOII0IATh
npaBuiia rpu padboTte ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYIOBAHUEM;



YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeactBamu, GOpMyIUpYs LEdb HCCIEJOBAHUSA, AaHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIBTATHI U ICNIaTh BEIBOJBL;

YMEHUE YYacTBOBAaTh B YyueOHO-UCCIEA0BATENbCKON paboTe mo OHOJIOoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOIBHBIX HAayYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJNYYCHHBIE  pPE3yNbTaThl HAa  yYEHHUYECKHX
KOH(epeHUHUsX;

YMEHHE OLIEHWBAaTh JTUYECKUE AaCMEKThl COBPEMEHHBIX HCCIICJOBAaHUN B

obnmacti  OWONOTMM M MEIULUUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHKE, HAMPABIECHHOE M3MEHEHHWE I'€HOMa M CO3/laHhe TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOP Oyayiied npodecCuoHAIBHOM
JEATeIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOT0 XO3SKMCTBA, MHUIIEBOM MPOMBIIIICHHOCTH, YIIYOJSTh MO3HABATEIHHBIN
WHTEpEC, HAIPaBJICHHBIA HA OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIICH mpodeccuu u
POJIOJDKEHUE  OMOJIOTMYECKOTO  00pa3oBaHUS B OpPTraHU3alMsIX  CPEIHETO
podecCHoHaIBLHOTO U BBICIIETO 00pPa30BaHUSI.

[IpeamerHbie pe3ynbTaThl OCBOCHHUSI ydueOHOro mpenmera «buomorus» B 11
Klacce OJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAYUYHON
KapTUHBI MHUpPa, B TO3HAHWU 3aKOHOB TMPUPOJBI U PEIICHUU IKOJIOTHUYECKUX
npo0JieM dYeloBEYeCTBA, a TaKKe B PEIICHHH BOMPOCOB PallMOHAIBHOTO
IPUPOIOIIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE,
00IIeCTBY, YEIIOBEKY, O BKJAJ€ POCCUMCKUX M 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHMOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HAHHWM, KOTOpas BKIIOYAET
OTpEeJICICHUs] W TOHMMAaHUE CYIIHOCTH OCHOBOMOJATAIONINX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, JKOcHCTeMa, Owocdepa), OMOIOTHUECKUE TEOPUHU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETHYECKAsT TEOPUS IBOJIOLNH), YUCHUS
(A. H. CesepuioBa — 0 nyTsSX U HampaBieHuUsx 3Bostonuu, B.M. BepHnaackoro — o
ouocdepe), 3akoHbl (TeHeTHUecKkoro paBHoBecus [[x. Xapau m B. BaiinOGepra,
3apoppiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma 0. JluOuxa,
AKOJIOTUYECKON NupamMuabl 3HEpruu), runotesbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BIIaJIeTh  OCHOBHBIMH  METOJAAMH  HAYYHOTO  ITO3HAHWS,
MCITOJIb3YeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX 00OBEKTOB U DKOCUCTEM
(omucaHue, U3MepeHue, HaONIOJEHUE, SKCHEPUMEHT), CIOCOOAMM BBISIBICHUS U
OIICHKHU aHTPOITOTCHHBIX H3MEHEHUN B PUPO/IE;



YMEHHE BBIACIATh CYIIECTBEHHbIE NPU3HAKH: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouochephl, CTAOMIM3UPYIOIIETO, JBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONaTPUYECKOTO U CUMIIaTPHUYECKOTO
BUI000Pa30BaHUs, BIMSHUS IBIDKYIITUX CHJI SBOJIFOIMU HAa TEHO(DOH I MOIMYJISIINH,
MPUCTIOCOOJIEHHOCTH OPraHMW3MOB K cpejie OOMTaHUs, YepeAOBaHUs HAIlPaBICHUM
HBOJIIOIIUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY MPOLIECCAMH HBOJIIOLIMH,
JIBUKYIIAMA CUJIAMHU aHTPOIIOTEHE3a, KOMIIOHCHTAMH Pa3UYHBIX YKOCHCTEM H
NPHUCIIOCOOJICHUSIMH K HUIM OPTaHU3MOB;

YMECHHE  BBIABIATH  OTJIMYUTCIbHBIC  TNMPU3HAKK  JKUBBIX  CHCTEM,
OPUCTIOCOOJIEHHOCTh BUJOB K cpefie OOMTaHus, aOMOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ AKOCHUCTEM, B3aUMOCBS3€Hd OpPraHu3MOB B  COOOIIECTBaXx,
AHTPOIIOTEHHBIX M3MEHEHU B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIUE AapPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJHKY JUIS JOKa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYIII, B3aUMOCBS3H OPTraHU3MOB U Cpeibl OOUTaHUs, CIMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHHS MHOTrooOpasusi BHIOB U
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI U YEIOBEUECTBA;

yMEHHE peliaTh OUOJIOTrHYEeCKUE 3a/1a4H, BBISBISTh MPUUNHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMH MPOLIECCAMH U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yYMEHHE BBITIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHE PaldOThl, COOMIOAATH
npaBuia mpu pabore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh X IKCIECPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LEdb HCCIEAOBaHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JCNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4eOHO-HCCIEA0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYCHHBIE  Pe3ylbTaThl HAa  yUYEHUYECKUX
KOH(DEpeHIHsX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYECKUX pac, O MPUYHHAX, MOCIEACTBUAX M CHOCO0aX MpeIoTBpAIICHU S
rIo0aabHBIX H3MEHEHUH B Onocdepe;

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oynymier mnpodeccruoHaabHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIH30BAHNS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIECBOM
MIPOMBIIIVICHHOCTH, YTIyOJIATh TO3HABATENbHBIN WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIM  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun U OPOJOJKEHHE



OMOJOrMYecKoro 00pa3oBaHusl B OpraHU3alUsAX CPEIHEro MPO(PECCHOHATBHOIO U
BBICIIETO0 00pa30BaHMUs.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Kourpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCcypChl
padoTsbI padoThI
https://resh.edu.ru/subject/5/10/
1 buonorus kak Hayka 1
https://resh.edu.ru/subject/5/10/
2 JKuBbI€ CUCTEMBI M KX U3YyYECHHUE 2
https: h.edu. bject/5/10
3 buonorus knetku 2 0.5 poffresh cdurufse b oc/5/10/
https://resh.edu.ru/subject/5/10/
4 XuMuUecKasi opraHusanus KIeTKH 10 1
https: h.edu. bject/5/10
5 Crpoenue u GyHKIIUU KICTKH 8 2 pecfireshodn s b e
6 OOMeH BellecTB U NPeBpallleHue SHePTun 9 1 https://resh.edu.ru/subject/5/10/
B KJIETKE
7 HacnencrBennas nundopmanus u 9 0.5 https://resh.edu.ru/subject/5/10/
peanuzanus eé B KIETKE )
N https://resh.edu.ru/subject/5/10/
8 JKU3HEHHBIN UK KJIETKA 6 1
https: h.edu. bject/5/10
9 Crpoenue u GyHKIIUU OPraHU3MOB 17 1.5 e L
https://resh.edu.ru/subject/5/10/
10 Pa3sMHOkeHNE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — Hayka O HAaCIE€ACTBEHHOCTH U ) 0.5 https://resh.edu.ru/subject/5/10/

HU3MCHYUBOCTH OPraHN3MOB




https://resh.edu.ru/subject/5/10/

12 3aKOHOMEPHOCTHU HACJIECTBEHHOCTH 10 1
https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTU U3MEHYUBOCTU 6 1
h : h.edu. bject/5/10
14 I'eneTnka denoBeka 3 0.5 ttps://resh.edu.ru/subject/5/10/
https: h.edu. bject/5/10
15 Cenexuusi opraHu3MoB 4 1 e adu.rufsnb oot bl 0f
16 buorexnonornsa u cuHTeTHYECKAS 4 https://resh.edu.ru/subject/5/10/
onosorus
17 Pe3epBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME




11 KVIACC

KoaudecTBO 4acoB

HaumeHoBaHue pa3ie/ioB U TeM duexkTponHbie (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
| 3apoKIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
N https://resh.edu.ru/subject/5/11/
2 MukposBontonus U €€ pe3yabTaTbl 14 2
N https://resh.edu.ru/subject/5/11/
3 Makpo3BOIIOLMS U €€ PE3YIIHTATHI 6
4 [IpoucxoxneHre U pa3BUTHE )KU3HU HA 15 15 https://resh.edu.ru/subject/5/11/
3emie '
5 [IpoucxoxaeHue yeaoBeka — 10 1 https://resh.edu.ru/subject/5/11/
AHTPOIIOI€HE3
DKOJIOTHUSI — HayKa O
6 B3aUMOOTHOILIEHUSAX OPTaHU3MOB U 3 0.5 https://resh.edu.ru/subject/5/11/
HaJOPraHU3MEHHBIX CUCTEM C ’
OKpYyKarolen cpeon
https://resh.edu.ru/subject/5/11
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5 il Do L
N https://resh.edu.ru/subject/5/11/
8 DKOJIOTHS BUJOB U HOITYJISILIUI 9 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 0.5 https://resh.edu.ru/subject/5/11/
CUCTEMBI :
https://resh.edu.ru/subject/5/11
10 buocdepa — rnobanpHas sxocucTemMa 6 il e b
11 UYenosek U OKpyxkaromas cpeaa 6 https://resh.edu.ru/subject/5/11/




12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

7.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE PeCYPChI
padoThI padoThI
buosorus kak KOMILIEKCHAs bu6mmoreka [{OK
1 HAayKa U KaK 4aCTb COBPEMEHHOTO 1 https://m.edsoo.ru/863e6122
obmrecTBa https://m.edsoo.ru/863e632a
b K
2 JKuBbIe CHCTEMBI U UX CBOMCTBA 1 mommorexa 110
https://m.edsoo.ru/863e6564
3 YpoBHEBast OpraHU3aIus KUBBIX :
CUCTEM
4 Hctopust OTKPBITHS U U3YyUEHUS | bubnuoreka [IOK
kietku. Kinertounas teopus https://m.edsoo.ru/863e6e88
Meto1b1 MOJIEKYJISIPHOU 1
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas padota «3yueHue
5 METOJIOB KJIETOYHON OMOJIOTHHA 1 0.5
(xpomatorpadus, anexrTpodopes,
muddepennuanbHOe
uentpudyruposanue, [TL[P)»
. bubmuoreka [JOK
6 XUMHUYECKUHN COCTAB KIETKH 1
https://m.edsoo.ru/863e674¢
7 MuHepanbHbI€ BElIeCTBa KIETKH, |
WX OMOJIOTUYECKAs POJIb
2 Oprannueckue BEeUeCTBA KIETKH | 0.5 bubnunoreka [JOK
— Oenku. JIaboparopHas pabora ’ https://m.edsoo.ru/863e6b72




«O06HapyxeHne OenKoB ¢
MIOMOIIbIO KAYECTBEHHBIX
peaxkuuin»

CoiicTBa, K1accupUKays U
¢byHKIIH OSIKOB

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

10

Opranuyeckue BelecTBa KIETKU
— YIJIEBOJBI

11

OpFaHI/I‘-ICCKI/Ie BCIICCTBA KIICTKH
— JIMIIU AbI

bu6mmoreka [{OK
https://m.edsoo.ru/863e6870

12

Hyxneunosbie kucnorsl. [JHK u
PHK. JIabopaTtopHas pabota
«MccnenqoBanne HyKIE€MHOBBIX
KHCIIOT, BBIICTICHHBIX U3 KICTOK
Pa3IUYHBIX OPraHU3MOBY

0.5

13

Crpoenue u ¢pynkiun ATO.

Hpyrue nykieosuarpudocdars
(HT®)

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

14

CexBenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MPOTECOMHKH

15

Mertozp! CTpYKTYpHOU OHOJIOTHH

16

Twumrsl KeTox.
[IpokapuoTuyeckas kieTka

17

CrpoeHue 3ykapuoTUYeCKOn
kietku. [Ipakruueckas pabora
«M3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHbI»

0.5

bu6mmoreka [JOK
https://m.edsoo0.ru/863e6{f0
https://m.edsoo.ru/863e716¢

18

[ToBepXHOCTHBIN anmapar KJIETKU




19

OnnomeMOpaHHBIE OPTaHOUIBI
knetku. [Ipakruyeckas pabora
«3yueHue nBUKEHUS
IUTOIUIa3MbI B PACTUTEIIEHBIX
KIIETKaX»

0.5

20

[TomyaBTOHOMHBIE OpraHOWIbI
KJIETKH: MUTOXOHJIPUH,
mactuasl. JlabopatopHas pabora
«HccnenoBanue miasmMoausa u
JIETIIIa3MOJTN3a B PACTUTEIBHBIX
KIIETKax»

0.5

21

HemeMmOpanHbie opranou/ibl
KJIETKU

22

Crpoenue u GyHKIUH sapa

23

CpaBHHTENbHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlabopaTopHas
pabota «M3ydeHue cTpoeHust

KJIETOK Pa3JINYHBIX OPraHU3MOBY

0.5

24

ACCUMWIISIIIAS U JIUCCUMUISIIIHST
— JIB€ CTOPOHBI MeTaboJIM3Ma.
Twurmbr 0OMeHa BemecTs.
JlaGopaTtopHas pabota
«M3ydeHue KaTaIuTHIECKON
AKTUBHOCTH ()epMEHTOB (Ha
MpUMepe aMUIIa3bl WK
KaTasas3bl)»

25

DepMEHTaTUBHBIN XapakTep
peaKLMil KJIETOYHOTO
MeTabonu3ma. JlabopaTopHas

0.5




paboTa «M13yuenue
(hepMEHTAaTUBHOTO PACHICTUICHUS
HEepOKCH/Ia BOJOPO/Ia B
PACTUTCIIBHBIX U ) KUBOTHBIX
KJIETKaX»

Benku-akTuBaTopel U OENKH-

26
MHTUOUTOPBI
7 ABTOTpOGHBIN TUIT 0OMEHa bubnuorexa [JOK
BEILIECTB https://m.edsoo.ru/863e766¢
28 doTocuHTE3
Xemocunres. JlaboparopHas
29 pabota «CpaBHEHHE TIPOIIECCOB 0.5 Bu6nmorexa [IOK
https://m.edsoo.ru/863e7c98
(hoTOCHHTE3a U XEMOCHUHTE3a
AnHaspoOHbIe OpraHu3Mbl. Bk
30 opoxenus. JlabopatopHas padbora
«CpaBHEHHE MPOLIECCOB
OpO>KEHUSI U ABIXaHUS»
31 AspoOHBIC OpraHUu3Mbl. DTaIlbl bubnuoreka [JOK
SHEPTeTUYECKOro 0OMeHa https://m.edsoo.ru/863e7aae
DHeprus MeMOpaHHOTO
0 rpagueHTa npotoHoB. CuHTe3
AT®: paborta nmporonHoit AT®-
CUHTA3bI
33 Peakiiyu MaTpudHOro CMHTE3a
34 TpaHckpunuus — MaTpU4IHbIN bubnuorexa [IOK
cunre3 PHK https://m.edsoo.ru/863e796¢e
35 Tpancnsiius u e€ 3ranbl bubmorexa LIOK

https://m.edsoo.ru/863e796e




KonnpoBanue aMUHOKHCIIOT.

36 Pounb pubocom B GuocunTe3e
Oenka
37 Opranuzainys resoma y
MIPOKApUOT U FYKapHOT
18 MonekynspHble MEXaHU3MBbI
9KCIIPECCHUU T€HOB Y YKapHUOT
Bupycsl — BHEKJIETOUYHBIE
39 (hOpMBI )KHU3HU U OOJHUraTHbIE 0.5 bubnuorexa [JOK
napa3uTthl. [IpakTuueckas padota https://m.edsoo.ru/863e7540
«Co3/1anne MoIeTi BUpyca»
40 BupycHble 3a60neBanus https://resh.edu.ru/subject/5/10/
YeJlI0BEKa, )KUBOTHBIX, PaCTEHUM
A1 HanoTexnonoruu B 6uonoruu u https://resh.edu.ru/subject/5/10/
MEJMLIIHE
. https://resh.edu.ru/subject/5/10/
42 JKW3HEHHBIN LUK KIETKA
43 Marpussiii cunres JTHK https://resh.edu.ru/subject/5/10/
Xpomocowmsl. JlabopaTopHas
44 pabora «M3yueHne XxpoMocoM Ha 0.5
FOTOBBIX MUKPOIpPENapaTax»
45 Jlenenue KI€TKH — MHUTO3 bubmotera [JOK
https://m.edsoo.ru/863e7dc4
Tune! knerok. Kaprokunes u
46 uuTOKMHe3. JJaboparopHas 0.5

pabota «Habmroienue MuTO3a B
KJIETKaX KOHUMKA KOpeIllKa TyKa




(Ha rOoTOBBIX MUKpOIIpenapaTax)»

Peryunsanus ;kM3HEHHOTO LIUKJIA

47
KJIETOK
48 OpranusMm Kak eMHOE 1IEJI0e
Txanu pacrenuii. Jlaboparopras
49 paborta «M3ydyeHue TkaHen 0.5
pacTeHuin»
TkaHM )KUBOTHBIX U YE€JIOBEKA. httos://resh.edu.ru/subject/5/10/
s://resh.edu.ru/subjec
50 JlabopaTtopHnast pabota 0.5 . :
«M3ydeHne TKkaHel KUBOTHBIX)
Opranbl. CHCTEMBI OPTraHoB.
51 JlaGopaTtopHnas pabota 0.5 https://resh.edu.ru/subject/5/10/
«M3ydenune opraHoB IBETKOBOTO '
pacTeHus»
https://resh.edu.ru/subject/5/10/
52 Ormopa Tena opraHu3MoB
https://resh.edu.ru/subject/5/10/
53 JIBr>keHre opraHu3MoB
https://resh.edu.ru/subject/5/10/
54 [Iutanue opraHu3mMoB
[TuTanue MO3BOHOYHBIX )
https://resh.edu.ru/subject/5/10/
55 JKUBOTHBIX. [IuiieBapuTenpHas
CUCTEMa YeJIOBeKa
https://resh.edu.ru/subject/5/10/
56 JIpIxaHue opraHu3MoB
57 JIpIXxaHue TTO3BOHOYHBIX https://resh.edu.ru/subject/5/10/
YKUBOTHBIX U Y€JIOBEKa
58 Tpancnopr BemiecTs y https://resh.edu.ru/subject/5/10/




OPraHu3MoOB

KposenocHas cucrema

https://resh.edu.ru/subject/5/10/

59 MMO3BOHOYHBIX JKUBOTHBIX U
YeJI0BEKa
https://resh.edu.ru/subject/5/10/
60 Boigenenue y opraHusmMoB
https://resh.edu.ru/subject/5/10/
61 3amura y opraHu3MoB
62 NMmyHHas cucrema yeaoBeka
63 PazipakuMoCTh M peryiisiust y
OpPraHU3MOB
I'ymopanbHas perymauus u
64 SHIOKPUHHAS CUCTEMa KUBOTHBIX
U YeloBeKa
bu6moreka [IOK
DopMBbI pa3MHOKEHUS
65 ODrAHIAMOB https://m.eds00.ru/863e81b6
p https://m.edsoo.ru/863e831e
66 [TonoBoe pa3MHOKEHUE
67 Meiios bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a
I'amerorenes. O0pa3oBaHue u
pa3BUTHE MOJOBBIX KIETOK.
68 JlaGopaTtopHas pabota 0.5 bubnuoreka [JOK
«M3yueHune cTpoeHUs MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
60 WNHnuBuayanbHOE pa3BUTHE bu6mmoreka [JOK

OpraHnu3MOB — OHTOI'CHE3

https://m.edsoo.ru/863e8436




70

3akiazKa OpraHoB U TKaHEH u3
3apOJbIIICBBIX JIUCTKOB

71

Poct u pa3zButre KUBOTHBIX.
JlaboparopHas paboTa
«BpIsIBIICHUE TTPU3HAKOB
CXOJICTBA 3apOAblIIEH
TTO3BOHOYHBIX YKUBOTHBIX)

0.5

72

PasMHOkeHue u pa3Butne
pactenuii. JlabopaTtopHas pabora
«CTpOoeHHEe OpPraHoB
Pa3MHOKEHHSI BBICIIINX
pacTeHuin»

0.5

73

Hctopus ctaHOBIICHUS U
Pa3BUTHSI TEHETHKHU KaK HAyKH

bu6moreka [IOK
https://m.edsoo.ru/863e8612

74

OCHOBHBIC TIOHSITHS] U CHMBOJIBI
renetuku. Jlaboparopnas pabora
«/Ipo3oduna kak 0OBEKT
TCHETUYECKUX UCCIICTOBAHMIT

0.5

75

3aKOHOMEPHOCTH HaclIeI0BaHUs
IIpU3HAKOB. MOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas
pabora "U3ydyeHue pe3yapTaToB
MOHOTHOPUHOTO CKpPEIUBAHUS Y
po30¢uIs"

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e8878

76

]_II/ITOJ'IOFI/I‘-IGCKI/IC OCHOBBEI
MOHOFI/I6pI/IL[HOFO CKpCHINBaHUA

77

AHaHI/IBI/Ip}IIOH_ICC CKpCIIMBAHUC.
Henonnoe AOMUHHUPOBAHUC




JuruOpuiHoe CKpenuBaHue.
[Ipaktuyeckas padora «M3yuenue

bubnuoreka [IOK

78 0.5
Pe3yIbTAaTOB JUTHOPUIHOTO https://m.edsoo.ru/863e89a4
CKPCIIUBAHUS Y IPO30 (DUITBDY
79 uTonornyeckue 0CHOBBI
TUTHOPHUTHOTO CKPEITUBAHUS
20 CueruieHHO€e HACJIEI0BaHNE bu6mmoreka [{OK
IIPU3HAKOB https://m.edsoo.ru/863e8c60
31 XPpOMOCOMHAsI TEOPUS
HACJIEICTBEHHOCTH
bubmuoreka IJOK
82 I'eneTnka moia 1
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/5/10/
83 T'eHoTHD Kak LIEJIOCTHAS cUCTEMA
I'eneTnueckuii KOHTPOJIIb
o P https://resh.edu.ru/subject/5/10/
84 pPa3BUTHS PACTEHUM, )KUBOTHBIX U
JeoBeKa
25 MN3MeH4YnBOCTh NMpU3HAKOB. BHibl https://resh.edu.ru/subject/5/10/
M3MEHYNUBOCTH
26 MonudukanronHas https://resh.edu.ru/subject/5/10/
U3MEHYUBOCTD
Bapuanuonsslii psia u
BapHvalMOHHAs KpUBasl.
JlaGopaTtopHas pabota
bubmuoreka [JOK
87 «HccaenoBanne 0.5
. https://m.edsoo.ru/863e8efe
3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHOM

n3MeHunBOCTH. [locTpoeHue




BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBOI»

88

TI'enoTunmyeckas N3MEHUYNBOCTb.
KoMOuHaTuBHasT H3MEHYHUBOCTE

89

MYTaIII/IOHHaﬂ U3MECHYUBOCTD.
[Ipaktuueckas padota «MyTtaruu
y 1p030(]uIIbl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863e8efe

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npouecca. JMUTeHEeTHKA U
SIIUT'€HOMUKA

91

I'eneTrnka yemoBeKa.
[IpakTnueckas pabora
«CocraBiieHne 1 aHaIu3
POOCTIOBHOM»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

92

MeToabl MEMUITMHCKOU I'€HETUKU

93

3HayeHNe MEIUIINHCKON
T€HETUKH B TIPEIOTBPAILICHUH U
JIEUEHUH T€HETHYECKUX
3a00J1€BaHMH YeJIOBEKa

94

OCHOBHBIE IOHATHUS CEJICKIINH.
JlaGopaTtopHas pabota
«3ydeHue copToB KYJIbTYPHBIX
pacTeHuil ¥ OPO/] TOMAITHUX
KUBOTHBIX)»

0.5

95

MeTomp! CeneKIIMOHHON pabOTHI.
JIaGoparopHas paboTa
«M3ydyeHne METOI0B CEIEKLIUU

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e9214




pacTeHuin»

96

JIOCTHIKEHMS CENEKIMU PACTCHUI
1 )KMBOTHBIX. [IpakTiueckas
pabota «I[IpuBUBKa pacTeHHID»

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

97

CoxpaHeHue, u3y4eHue u
WCTIOJIb30BAHNE TEHETUIECKUX

pecypcoB

98

BI/IOTGXHOJ’IOFI/ISI KakK HaYKa nu
OTpacJib MMPOU3BOJICTBA.
[IpakTnueckas pabora «3ydyenue
00BEKTOB OMOTEXHOJIOT U

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863e9336

99

OcHoOBHbIE HampaBIeHUS
CUHTETHYECKOI OMOJIOruHr

100

XpOMOCOMHAs ¥ T€HHas
HHXEHEepUs

101

Meaunuackre OMOTEXHOJIOT I

102

PesepBHbriii ypok. [ToBTOpenue,
000011IeHHE, CUCTEMATH3AIINS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

13.5




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

DBoJroMoHHas Teopus Y.
JapBuHa

JIBH>KyIe CHIIbI 3BOJIFOLIUN
BU0B 110 Y. JlapBuny

bu6mmoreka [{OK
https://m.edsoo.ru/863e9da4

Bopw0a 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
0oTOOD

bu6mmoreka [IOK
https://m.edsoo.ru/863e9ed0

POopMHpPOBAHNE CHHTETUYECKON
TEOPUH 3BOJIIOLUN

OTanel PBOJIIOIIMOHHOTO
rporiecca: MUKPOIBOJIIOIHUS U
MaKpPOIBOJTIOIIHS

bu6moreka [IOK
https://m.edsoo.ru/863ea20e

[onmynsius — s>nemMeHTapHas
€IMHHULIA YBOJIIOLIUU

3aKOH reHeTUYECKOTO
paBHoBecus [Ix. Xapau, B.
Baitn6epra. JlaboparopHas
paborta «BrisiBneHue
W3MEHUYUBOCTH Y 0CO0e 0JTHOTO
BHJIA»

0.5

OneMeHTapHbIe (HaKTOPbI
IBOJIFOLIUHI

bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle

D¢ ekt ocnoparens. dpdexr




OYTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3onaumuun
MOMYJISIIIAN: Teorpaduaeckas,
OMoJIornYecKas

11

EcrectBennslit oTO0p —
HaIpaBJISIOMUN GaKkTop
IBOJIIOIIH

https://resh.edu.ru/subject/5/11/

12

[TonoBoii oT6OP

https://resh.edu.ru/subject/5/11/

13

[Ipucnoco61eHHOCTh OPraHU3MOB
KaK pe3y/IbTaT MUKPOAIBOJFOIIHH.
JlabopaTtopHnas pabota
«3yuenue apomopdo30B u
WJIMOAJIANTAIlUi Y PACTEHUH U
AKUBOTHBIX)»

0.5

https://resh.edu.ru/subject/5/11/

14

[Tpumepsr npucnocobaeHUH y
Opranu3MoB: Mopdoornieckue,
(hu3moIOrNYecKue,
OMOXMMUYECKHUE, TIOBEICHYCCKHUE.
JlaGopaTtopHnas pabota
«[IpucrocoOeHust OpraHu3MOB U
UX OTHOCHUTEJIbHAS
1eJIECO00Pa3HOCThY

0.5

https://resh.edu.ru/subject/5/11/

15

Bun, ero xpurepuu u CTpyKTYypA.
JlaGopaTtopHas pabota
«CpaBHEHHE BHJIOB 110
MOP(OTIOTHIECKOMY KPUTEPHIOH»

0.5

16

Crpykrypa Buzaa




17

BunooOpa3zoBanue Kak pe3yabTaT
MHUKPOIBOJIIOIUH

18

CBs13b MUKPO3BOJIIOLUH U
SIUAEMUOJIOT U

19

Makpo3Boitonus.
ITanmeoHTOJIOTHYUECKHE METOIEI
I/ISyT-IeHI/ISI 3BOJIOIINU

bu6mmoreka [{OK
https://m.edsoo.ru/863e9cle

20

buoreorpaduueckue meToabr
W3Y4YEHUS IBOJIOLIUN

21

OMOpPHOIOTHYECKUE U
CPaBHHUTEIBHO-MOP(OJIOrHUECKHE
MCTOAbI U3YUCHUSA SBOJIFOIUN

22

MonekynsipHO-r€eHETUYECKHUE,
OMOXMMHYECKUE U
MaTeMaTH4eCKUE METO/IbI
W3Y4EHHUS SBOIOIUH

23

OO6mre 3aKOHOMEPHOCTH
SBOJIIOLIUA

24

AJanTUBHAS pauaIus.
HepaBHOMEpHOCTH TEMIIOB
SBOJIIOLIUHU

25

HaquLIe THIIOTE3bI
IIPOUCXOXKACHUA )KXU3HU HA 3emie

bubmuoreka [JOK
https://m.edsoo.ru/863ea5a6

26

I[OHay‘IHLIe npeaAcTaBJICHUA O
3apOKACHUUA KU3HU

27

OCHOBHBIE 3TAIIbI
HEOPraHNYECKOH IBOJIOIUU

bu6mmoreka [JOK
https://m.edsoo.ru/863eabbe

28

I'unotessl 3apOKACHUA )KU3HU




29

Wcropus 3emiu u MeTobl €€
nzyuenus. Jlaboparopnas padbora
«M3ydeHne u onucaHue
MCKOTIAEMBIX OCTATKOB JAPEBHUX
OpraHu3MOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

30

HauanbHele 3Tarns! opraHn4ecKkon
IBOJIIOLIUHI

https://resh.edu.ru/subject/5/11/

31

DBOJIIOLUS DYKapHOT

https://resh.edu.ru/subject/5/11/

32

OCHOBHBIE DTAIbI 3BOJIOIUN
pacTUTENLHOTO MUA.
[IpakTnueckas pabora
«M3ydenne ocoOeHHOCTEH
CTPOEHUSI pACTEHUMN Pa3HBIX
OTJIETIOB»

0.5

https://resh.edu.ru/subject/5/11/

33

OCHOBHBIC ATaIBl BOJIIOIHT
KUBOTHOT'O MHpa

https://resh.edu.ru/subject/5/11/

34

DBOJIIOLUS )KUBOTHBIX.
[IpakTuueckas pabora
«M3ydeHne ocoOeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

PasButue xu3nu Ha 3emiie 1o
9paM U IIepuoaam

bubmuoreka [JOK
https://m.edsoo.ru/863eca48¢e

36

MaccoBble BBIMUPaHUS —
9KOJIOTMYECKHE KPU3HCHI
MIPOLLIOTO

37

CoBpeMeHHbIN HKOJIOTUYECKU I




KPHU3HUC, €ro 0COOEHHOCTH

CoBpemeHHas cuctema

https://resh.edu.ru/subject/5/11/

38 OpPraHUYECKOr0 MPOILIOTO

39 OCHOBHBIE CUCTEMATHYECCKUE https://resh.edu.ru/subject/5/11/
TPYIIBI OPraHU3MOB

40 AHTpPONOJIOTHS — HayKa O https://resh.edu.ru/subject/5/11/
YeJI0BEKe

41 Pa3BuTune npencraBieHuit o https://resh.edu.ru/subject/5/11/
MIPOUCXOKICHUHU YEIIOBEKA
Mecto 4enoBeka B CUCTEME
OpraHMYEeCcKOTro MHpA.

4 JlabopaTtopHnast pabota 0.5 bubnuorexa [JOK
«3yuenne ocobeHHOCTEH https://m.edsoo.ru/863eac2c
CTpOEHUS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

43 JIBMOKyIIM€e CHIIbl aHTPOIIOTEHE3a bubmorexa OK

https://m.edsoo.ru/863ead44

CooTtHolieHne OHOJIOTMYECKUX U

44 COIMATBHBIX (haKTOPOB B
aHTpOIOreHe3e

45 OcHOBHBIE CTaANHN
aHTpOIOreHe3a
[Taneoreneruka u

46 rajgeoreHoOMUKa

47 OBOJIIOLUSA COBPEMEHHOTO
YeJloBeKa

43 YenoBeueckue pachl. 0.5 bubnuoreka [IOK

IIpakTuyeckas pabora

https://m.edsoo.ru/863eaeca2




«3yueHune 3K0N0THYECKUX
aJiarTamnyi 4ejgoBeKay

49

MexaucuuIImHapHble METO bl
AHTPOIIOJIOTUU

50

3apoK/IeHUE U pa3BUTHE
HKOJIOTUHU

51

MeTo1bl 3KOJIOTHH.
JlabopaTtopHnast pabota
«3yuenue MeTo0B
9KOJIOTUYECKHUX UCCIICTOBAHUIN)

0.5

52

3HaYeHNE DKOJOTUYECKUX 3HAHUMT
TS YeJIOBEKA

53

Dxoyiorudeckue haKkTOPhI

bu6moreka [IOK
https://m.edsoo.ru/863eafec

54

Abuotnyeckue axtopsl. CBer
KaK KOJOTUYECKUH (PaKTop.
JlaGopaTtopHnas pabota
«BrIsiBIEHUE TTPUCTIOCOOICHMI
OpPraHU3MOB K BIIMSIHUIO CBETa»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

55

AbGuoTtndeckue (HakTopsl.
TemnepaTypa Kak KOJOTHYECKUI
(daktop. JlabopaTopHas padora
«BplIsiBIeHUE TPUCTIOCOOICHUN
OpPraHU3MOB K BIHSIHUIO
TEMIIEPATYPhI»

0.5

56

AbuoTtnueckue GpakTopsl.
Biia)xHOCTB Kak 5KOJIOTHYECKUN
¢axTop. JlabopaTopHas pabora

0.5




«AHATOMHYECKHAE 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT

0OHTaHU

57 Cpenpl 0OMTaHHUS OPTaHU3MOB

58 buonoruueckue puTMbl

59 XKuznennsle popMbl OpraHU3MOB

60 buoTtnyeckue GakTopsl bubmmorexa [TOK

https://m.edsoo.ru/863eb348

3HaueHne OMOTHYECKUX

61 B3aUMOJIECHUCTBUH IS https://resh.edu.ru/subject/5/11/
CYIIIECTBOBAHUS OPTaHU3MOB B
cpene oouTaHus

2 DKOJIOTHYECKHE XapaKTEPUCTHKU https://resh.edu.ru/subject/5/11/
TIOTTYJISIIH
OCHOBHBIE TIOKa3aTEIU

63 MOITYJISALANA: YUCIIEHHOCTb, https://resh.edu.ru/subject/5/11/
MJIOTHOCTh, BO3PACTHAS H
M0JIOBas CTPYKTYypa
OcHOBHBIE TIOKa3aTeu

64 MONYJIALUNA: POKIAEMOCTb, https://resh.edu.ru/subject/5/11/
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIlUU

65 DKoJoTu4ecKasi CTpyKTypa
MOMYJISITII

66 JlvHamuka nonynsauuu u eé
perynsuus

67 Kpussie pocTa uncineHHOCTH

OoMYJIAIHUU. KpI/IBBIe BBDKHMBAaHUA




DKoJioryecKasi Hula BUja.
JlaboparopHas paboTa

68 0.5
«[Ipucnocobnenus cemsH
pacTeHUH K pacCEICHUIO)
69 Bun xak cucrema nomyasuui
70 3aKOHOMEPHOCTH TOBEJICHUS U
MUTPALAN )KHBOTHBIX
71 Co00111€CTBO OpPraHu3MOB — bubnuorexa [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
7 DKocucreMa Kak OTKpbITas
cucremMa
73 KpyroBopoT BemecTB 1 NOTOK
SHEPTHUH B DKOCUCTEME
74 OcHOBHBIE TIOKa3aTENN
9KOCUCTEMBI
75 DKOJOTUYECKUE MUPAMUIBI
76 H3MeHeHUs cOOOIIECTB — bubnuoreka [JOK
CyKLIeCCUH https://m.edsoo.ru/863eb5fa
[IpupoaHbIe 5KOCUCTEMBI.
77 DKOCHUCTEMBI 03€P U PEK. bubmmorexa [TOK
. https://m.edsoo.ru/863eb46a
DKOCHUCTEMBI MOPEU U OKEaHOB
[IpupoaHbIe 5KOCUCTEMBI.
78 DKOCHUCTEMBI TYHJIP, JIECOB,
CTeTei, MyCThIHb
79 AHTPOTIOT€HHBIE IKOCUCTEMBI
Ypboakocuctemsl. [Ipaktuyeckas
80 paboTa «M3ydyeHue u onucaHue 0.5

ypOOIKOCUCTEMBI»




3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI
OpPraHMU3MOB B DKOCHUCTEMAX
MexaHn3Mbl BO3JEHCTBUSA
3arpsi3HEHUN Pa3HBIX TUIIOB Ha
2 CcyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
TOMYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX
23 buocdepa — obuiennanerapHas bubnuoreka [IOK
o0osi0uka 3eMiun https://m.edsoo.ru/863ebb5e
84 VYuenne B. U. Bepnaackoro o
ounocdepe
25 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuoreka [IOK
ourocdepsl https://m.edsoo.ru/863ebd16
26 KpyroBopoTs! BeliecTs u https://resh.edu.ru/subject/5/11/
OMOreOXMMHUYECKHUE IUKITBI
87 30HaNBHOCTH OUOCHEPHI. https://resh.edu.ru/subject/5/11/
OcHoBHBIE OMOMBI CYILIN
23 VeToiimBocTs GHochepbI https://resh.edu.ru/subject/5/11/
29 DKOJOTUYECKUE KPU3UCHI U UX https://resh.edu.ru/subject/5/11/
MIPUYUHBI
90 Bo3sgeiicTBue yenoBeka Ha
ouochepy
01 AHTpOTIOT€HHOE BO3/IEHCTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MU
92 Oxpana npupo sl




93

OCHOBHBIE IPUHLIUIIBI
YCTOMYHBOTO Pa3BUTHUSA
YeJI0BEUEeCTBA U TPUPO/IBI

bubnuoreka [IOK
https://m.edsoo.ru/863ebale

94

PanmonansHoe
MIPUPO/IOIIOJIE30BAHNE U
COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpaszus 3emin

95

O6001enue mo Teme
«MuKpO3BOJIIOLHUS U €€
pE3yabTaThI»

96

O6001menue mo Teme
«MaxkposBoJironus 1 e€
pE3yabTaThI»

97

O060011eHue 1Mo TeMe
«IIpouncxoxaeHne u pa3BUTHE
JKA3HU Ha 3eMIiie»

98

O060011eHue 1Mo TeMe
«[Ipoucxox/IeHUE YeIoBeKa —
AHTPOIIOTEHE3)

99

0O0001eHue 1Mo TeMe «IDKOJIOTUI
— HayKa O B3aMMOOTHOIIICHUSAX
OpPraHU3MOB»

100

O060011IeH1E IO TEME
«Opranu3msl 1 cpeaa 0OUTaHUSD»

101

0O0001eHue 110 TEME «DKOJIOTUL
BUJIOB U TIOMYJISIIIAI

102

O6o06menue no Teme «buocdepa
— rio0anibHast SKOCHCTEMa




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

7.5




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

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHO NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHUW O MECTE W POJHM OWOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUM COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHU KU3HEHHO BAXKHBIX COIUATBHO-ITHUYECKUX, SKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIeM YeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHAIBHOTO TPUPOAOIIOIH30BAHUS, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIA/Ie POCCUMCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremMol 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHHSIX JKHUBBIX
00OBEKTOB W DJKOCHCTeM (OMHCaHWEe, HW3MEPEHHE, TMPOBEICHUE
HaONIOZCHUIT); CITOCOOAMU BBISBIICHUS W OIICHKHA aHTPOIOTCHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHue BbIIBUTaTh TMIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTATbHBIMU
cpeacTBamu, QOpMynIHpys Leldb HCCIEJAOBaHUS, AaHaJIU3UPOBATH
MOJIy4YEHHbIE PE3yIbTaThl U JA€TIaTh BHIBOIBI.

BoisiBneHue 3aBUCUMOCTH MEXIY HUCCIEAyeMbIMU BeJIHMYMHAMU,
00BsICHEHUE TIOJYYCHHBIX PE3yIbTaTOB U (OPMYIUPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTMYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OPraH, OPraHu3M, BHUJ, TOMYJSIMS, SKOCHCTEMA,
OuorieHo3, O6uocdepa; MeTaboOIM3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OuvocuHTe3 Oe€nka, OWOIOIMMEPBI, JUCKPETHOCTh, CaMOPETYJISLKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYNBOCTB,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouonorudeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHuTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsiieBoro cxojactsa K. bapa, sBostonnonHas

TCOpHUA 4. I[apBI/IHa, CUHTCTHYCCKAdA TCOpPUSA HSBOJIIOLUH, TCOPUL




antponoreHeza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOMKIACHUS
KyIbTypHbIX pacreHud, yueHue A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsX 3BoJiroIH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus mpusHakoB I'. Mennens;
CLETUIEHHOTO HACJENI0BaHUs IMPU3HAKOB U HApPYyLUIEHUS CIEIJICHUs
resoB T. Moprana; roMOJOrM4YeCKHX psIOB B HAaCIEACTBEHHOMU
n3MeHunBoct H.M. BaBwiioBa; reHermueckoro pasHoBecHus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MmuHUMyMa fO. Jlubuxa, SK00rMuecKod MUpaMuibl YHCEd,
O61OMacchl U SHEPTHH);

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

Xomnneitaa, mukpocep C. Doxkca, pubozuma T. Uek)

Ymenune peiiaTb IOUWCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYyEMBIMU
OHOJIOTMYECKUMU 06LCKT3MI/I, npoueccaMu MW ABJICHUAMU, OCIIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH ITIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh TI'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JI9 PAa3HBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (L[el'II/I IIUTaHWs, ITUIICBHIC CCTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJICTOK pa3HBIX TKaHEH, OpraHamMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPraHU3MOB; TallaMU ASMOPHOHAIBHOTO Pa3BUTHS; TCHOTHIIOM
u  (denorurnoM, QeHoTunmoM U pakTopaMH CpeIbl OOMTaHUS;
nporeccaMy  ABOJIIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OpraHnu3MOB

YMeHue BhIIETATh CYILECTBEHHBIE PU3HAKHU:

CTPOEHHMS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHMS OPraHoB W CHUCTEM OPraHOB pacTeHHI,
JKUBOTHBIX, YEJIOBEKA; MPOLECCOB JKU3HEACATENHHOCTH, TPOTEKAOITUX

B OpraHu3smax paCTCHI/Iﬁ, JKHBOTHBIX H 4YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonusMm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTrUH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOTPOPHOTrO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeTroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBLHOTO  PAa3BHUTH,
Pa3MHOXKEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aWMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO O0TOOpa; aJJIONAaTPUYECKOTO M CHMIATPHUYECKOTO
BHUJI000pa30BaHus; BIUSHHS JBWKYIIUX CHJI BOJIOIUU HA TEHO(POH
MOTYJISIIUH; TIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K cpefe OOHWTaHus,
YepeoBaHMs HAINPaBICHUH OSBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPIur B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHHMSI BBIAEIATh CYIIECTBEHHbIE IPU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT W DOYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTHYECKOTO M JHEPTreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXKEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pBbOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO O0TOOPa, BUA000pa30BaHu,
MPHUCIIOCOONICHHOCTH OPTraHU3MOB K Cpele OOWTaHUS, BIHMSIHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOTIOTCHHBIX H3MEHEHHH B DKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUHU B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBCTCTBYIOIIIUE APT'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OO0Ka3aTC/IbCTBA
poACTBa OPraHU3MOB PA3HBIX CHUCTEMATUYCCKHUX I'PYIII, B3aNMMOCBA3U
OpPraHusMoB H CpCIbl O6I/IT3.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
HCO6XOI[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA pa3Hoo6pa3I/m
BUJOB MU DJDKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YMmenue KPpUTHYCCKHU OLCHUBATH I/IH(I)OpMaI_II/II-O OHOJIOTHYECKOTO
COACPpKaHUA, UHTCPHPCTUPOBATH ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpruBaThb ri00abHBIE 9KOJOTUYCCKHUC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBCHHYI-O

ITO3HIIHUIO




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomorusa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OHWOJOTHST — KOMIUICKCHAsT Hayka. bHOJOrHMYeckne HAyKd W
u3ydaemble UMHU TpoOsiembl. DyHIaMEHTaNIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccuu, csizanHbie ¢ Ouonorueit. 3HadyeHUe OUOIOTHUU B
MPAKTUYECKOW JCSITEIIbHOCTA YeNOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SICTBE,

MIPOMBIILIJIEHHOCTH, OXPaHEe ITPUPO b

1.2

Kusble cuctembl Kak npeaMmer uzydeHus: Ouosiornu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHUUYECKOTO COCTaBa, MUCKPETHOCTh U IEJIOCTHOCTh, CIIOXHOCTh W
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BHUTHE.

YpoBHM OpraHu3anuul >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKaAaHEBbIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOM, AKOCUCTEMHBIN
(6buoreonieHoTHueckuii), OuocdepHsid. I[Iporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TpPU3HAKH >KMBOTO. JKu3HB Kak ¢opma CyIIeCTBOBaHHS

MaTepuu

1.3

Metonsl Ouosormyeckoit Hayku. Habmionenwe, wusMepeHue, SKCIEPUMEHT,
cucremarusanus, MertaaHanus. [loHsTue o 3aBUCUMONW U  HE3aBHUCUMOU
nepemenHoil. [TnanupoBanue sxcnepuMenTa. [loctaHoBka U mpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ JOCTOBEpHOCTb. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TOJYYEHHBIX pPE3YIbTaTOB.
[IpyunHBI HCKaXKEHUS PE3yNbTaTOB AKCHepuMeHTa. [IoHATHE CTaTUCTHYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpyKTypHO-()yHKIMOHAJIbHAS €IMHMLA XKUBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE MOJI0XKEHNSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToap! MOJEKYIIPHON M KJIETOYHON OMOJIOTMH: MUKPOCKOTIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKpO- U YIbTPaMHUKpPO3JIEMEHTHL. Bona u

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




TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTMYECKas pPOJb.
PoJib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornyeckue momuMmepbl. benku. AMUHOKHCIOTHBIM COCTaB  OEJIKOB.
CtpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, TeNTHAHAs
CBA3b. BTOpuuHas, TpeTuyHas, 4YETBEpTUYHAs CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonornueckue QyHKIIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaxapuibl M IOJIUCAXAPUIBI.
OOwmuit mymaH cTpoeHuss U (PU3NKO-XMMHMUYECKHME CBOWCTBA  YIJIE€BOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuael. T'uapodunbHo-ruapodoOHbie cBoiicTBa. Kiaccudukanus nunuaos.
Tpurmuuepuapl, ¢ochonunuasl, BOckH, cTepouabl. buonormueckue GyHKIUU
munuaoB. OOIMe CBOKWCTBA OMOJIOTUYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hykneunosbie xucinotel. JIHK w PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotuapt. [Ipunmun xommnementapHoctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makpospruueckue cBsi3u B MoJiekyne ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBICHHBIC IEPEHOCYHKH, WX (QYHKITUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass Ouojorusi: OHMOXMMHUYECKHE U OuoHu3MYecKne WCCIIeIOBaHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYT

2.3

Tunel  KiIeTok: JyKapuoTH4ecKas M  mpokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHne mpoKapuoOTHUYECKOW KieTKU. KieTtouHas cTeHka OakTepuil M apxei.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpoPHON U aBTOTPOGHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

Crpoenue u (GyHKIMOHUPOBAHUE SyKapUOTHYECKOW kieTku. [lmasmarmyeckas
MeMOpaHa (ruazmanemma). CTpyKTypa mia3Matudeckoil memOpansl. Tpancnopt
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: macCUBHBIM  (quddysus,
obneruénnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aAKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. Pabora HaTpuii-KanneBoro
Hacoca. DHJAOIMTO3: MHHOIMTO3, (aronurto3. Dk3omuto3. Kierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pACTeHH, rpuOOB.

Huromnasma. Iluto3omp. utockener. JIBwkeHue nurtoruiasMbl. OpraHouabl
kineTku. OmHoMeMOpaHHBIE OPraHOWIbl KIETKU: JHIOIUIa3MAaTUYECKas CeTh
(BIIC), anmapat ['onbmku, TU30COMBI, UX CTpOoeHHE U (QYHKIUU. B3anmMocBs3b
OJIHOMEMOpAHHBIX OpPraHOUIOB KJIeTKH. CTpOEHHE TPaHyISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuit




(arpanymsipHBINA) SHAOIUIA3MATHYECKUH peTHKyiayM. CekpeTopHas (QyHKUIUSA
annapara [onpmku. TpaHcnopT BelecTB B KIETKE. Bakyoiaum pacTUTENbHBIX
kierok. Knerounsiid cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHPUH, IIACTUIBL.

Crpoenre u (QyHKIMM MHUTOXOHIPUN W TulacTHi. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TIACTHABl  (POTOCHHTE3UPYIOUIMX  JYKapuoT.  XJIOPOILJIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

HememOpannbie opranouzpl kierku CrpoeHue U (QYHKUUMM HeMeMOpaHHBIX
OpraHoMJIOB KJIEeTKH. Pubocombl. MukpodunameHTsl. MpllleUHbIE KIETKH.
MuxkpotpyOouku. Knerounslii nenrp. CrpoeHHe U JBWKEHHUE JKTYTHKOB U
pecanuek. MukpoTpy0ouku nuToruiasmsl. LleHTpuoss.

SAnpo. Ob6onouka spa, XpOMaTHH, KapHOIUIa3Mma, SAPBIIIKH, UX CTPOCHHE U
¢byHkuu. SnepHbiit 6enkoBbIil MaTpukc. IIpocTpaHCTBEHHOE pacHoJIoKEeHHE
XpoMOCOM B UHTep(hazHOM sifpe. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)
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AcCUMMITALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TEeTepoTpOo(dHBINA. YuacTue Kucaopoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecrnedueHne KieTku: mnpepamenne ATD B
oO0MeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnnunst pepMEHTOB OT HEOPTaHMUYECKUX KaTalnu3aTopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (hepMEHTATHBHBIX
peakiuii OT pa3IMyHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKHX BelIeCTB B KieTke. PotocuHTe3. Pomb
xJioporiactoB B mponecce ¢dorocuHTe3a. (CBeroBas M TemMHOBas (a3bl.
[IponyktuBHOCTH oTOCHHTE3a. BiusiHMe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHune (HPOTOCUHTESA.

XeMmocunre3. PazHooOpasue opraHn3MOB-XeMOCHUHTETUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKkTepuu, cepoOaKTepuu, BOJAOPOIHbIE OakTepuu. 3HauCHUE
XEMOCHHTE3A.

Anas’poOHble opraHusMbl. Buasl Oposkenusi. IIpoaykTel OpoxeHUS U HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHbIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmena. [loAroToBuUTENHHBIN
atamn. [ UKoan3 — OECKUCIOPOTHOE PACIIEIUIEHUE TIIFOKO3bI.

buonoruueckoe OkuCIeHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHApPUN B
npoiieccax OMOJIOTUYECKOTO OKHUCIICHUS. Huxnuueckue peaKkluu.

OxucnurensHoe (ochopunuposanue. [IpenmymiecTsa a’poOHOro myTH oOMeHa




BEIIECTB Nepes aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MarpuuHoro cuHtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanu3amus HacneACTBeHHON nHpopMarun. [ eHeTnyeckuii
KOoJ, ero cpoucrBa. Tpanckpumuusa — Marpuusblid cuHTe3 PHK. IIpnHnmmns:
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIIEbHOCTb, aCUMMETPUYHOCTb.
Tpancnsamus u e€ srambl. Yyactue tpancnoptHeix PHK B OGmocunTtese Oernka.
VYcnoBusi OmocuuTe3a Oenka. KommpoBanme amuHOKHCIOT. Ponp pubocom B
OnocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH T€HOB y
npokapuoT. ['unore3a omepona (. XKaxob, XK. Mano). Perymsauust oOMeHHBIX
nporeccoB B kieTke. Kilerounsiii romeocras.

Bupycbl — HekseTouHble (GopMbl KM3HU M oOiuratHele mapazutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycusie 3a0oneBanus denoBeka, *)UBOTHBIX, pacteHuid. CIIN/, COVID-19,

COMaJIbHbIC U MCAUITNUHCKUEC HpO6J’I€MBI

2.6

Knerounwrit mwkn, ero mepuoabl u  perymsimus. Watepdaza wu  MuTOS3.
OcoOeHHOCTH TPOIIECCOB, MPOTEKAMUX B HMHTepdaze. [loAroToBka KIETKH K
nenennto.  [Ipecunrernyeckuii  (MOCTMHUTOTHYECKHI), CHHTCTHYECKHH U
MMOCTCUHTETUYECKUN (MTPEMUTOTHUCCKH ) TIEpUO bl HHTEP(A3HI.

Marpuunbiii cunte3 JHK — pernmkanus. Ilpunuumnsr penmukanuu  JIHK:
KOMILJIEMEHTAPHOCTh, IOJIyKOHCEPBATUBHBIM CHHTE3, AaHTUIAPAJUIETBLHOCTD.
Mexanusm pernkanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTwil. J(UrimowmHbli u
rariouaHbll  Habopbl  XpoMocoM. ['omonormynsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue xnetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHL
Tunel mMuto3a. Kapuokunes u nurokuHes. buonoruueckoe 3HaueHHe MHTO3a.
Perymsmus MmutoTryeckoro nukia kiuetku. [Iporpammupyemast kiierounas ruoesns
— arforTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM KaK OMOJIOTHYEeCcKas CHCTEMA

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BETeTaTUBHOE) U
noyioBoe. Buasl  0ecronoro  pa3sMHOXKEHHs: IOYKOBAHHWE, CHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. IlonoBbie kieTku, win ramersl. Meio3. Ctaauu meno3sa.

[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonoruueckuii cmpicit Meiio3a




U IIOJIOBOTIO Iporecca. Melo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpa3oBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnoJjoBBIX KieTOK. OIUIOAOTBOpPEHHME U SMOPHUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WummBunyansHOe pa3BuTue OpraHu3moB (oHroreHes3). Craauu >smMOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpodnenue. Tunbl npodaenus. OcobeHHoCcTH
NpoOJIeHNsT MJIEKONUTAIOIIMX. 3apOJbIIIEBbIE JIMCTKU (TacTpyisuus). 3akiajgka
OpraHoB M TKAaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHUBAIOIIErOCs 3apojipiiia (3MOpHOHANBHAST WMHAYKIMS). 3akiajka TUIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJIbTaT HMEPAPXUUYECKUX B3aUMOJEWCTBUN T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Poct u pa3zsurtue xuBoTHbIX. [locTaMOpuonanbHbil nepuoa. [Ipsmoe u Henmpsimoe
pazButue. PasButHe ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3Haue€HUE MNPSIMOTO M HEMPSAMOTO pa3BUTHUS, HUX
pacnpocTpaHeHue B mpupoge. Tumbl pocta XKUBOTHBIX. DaKTOPHI peryasiuu
pocTta >KMBOTHBIX M 4yenoBeka. CTaauu TOCTIMOPHOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enoBeka. [lepnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne wu pasButHe pacteHuil. ['ameropur m cropodur. Meiio3 B
KU3HEHHOM 1MKie pacteHuil. OOpa3oBaHme cmop B TIpolecce Meko3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHHU. MexaHu3MBI perysnaun OHTOICHE3a y paCTeHI/Iﬁ " JKUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMOJIOTHMYHEIE XpOMOCOMBI, AJUICJIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKHU, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, rerepo3urora, 4YdcCTad JIMHUA, FI/I6pI/I,Z[LI, I'CHOTHII, (I)CHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pH,HOHOFquCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISIPHO -reHEeTHYECKHI

33

Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aK0H eAMHO00pa3us
rubpuzioB mnepBoro mokoseHus. [IpaBuno momuHHMpoBaHus. Bropoit 3akoH
MeHngenss — 3akoH pacllelUieHHs Npu3HakoB. LluTtonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ noTe3a YuCTOThI TaMeT.

AHanusupyrolee ckpemuBaHue. [IpoMexyTouyHbIl XapakTep Haciaea0BaHUsI.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTwilt 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHEC OCHOBBI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBanue npusHakoB. PaGotst T. Moprana. CueruieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYLICHHE CUEIUICHUS MEXAY TIeHaMHu. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHH3M OIPEACIICHHs IoJ1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBIA M TEeTEpPOraMeTHbIM MoJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacinenoBaHue MNpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

l'enotun kak nemoctHas cucrema. lInedoTponusi — MHOKECTBEHHOE JICUCTBUE
reda. MHOXECTBEHHBIM aienn3M. BzamMoaelcTBHe HealIeIbHBIX T'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus
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BsaumoneiicTBre reHoTuna u cpesl mpu popmMupoBaHuu ¢peHotumna. izMeHunBoCTb
npru3HaKoB. KauecTBEeHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKU. Buapl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs U HACJIEICTBEHHASI.

MomudukanmonHas ~ U3MeHUMBOCTh.  Poimbp  cpempl B (OpPMHPOBaHHUU
Mo upHUKaMOHHON n3MeHunBocTU. Hopma peakiiuy npusHaka. BapranoHHbIi psij
n BapuanuoHHas kpuBas (B. Horanncen). CpoiictBa MOAMGHUKALMOHHON
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUYMBOCTH. Buib
TEHOTHINYECKOM N3MEHUYMBOCTU: KOMOMHATHUBHAS, MyTal[IOHHASL.

KoMOnnaTtuBHAsT W3MEHUMBOCTL. Melo3 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POIb KOMOMHATUBHOW M3MEHUMBOCTU B CO3/1aHUU
TEHETUUYECKOr0 pa3HOOOpa3us B Ipeieiax 0JHOTrO BUJA.

MyTannoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SlIEpHBIE M LUTOIUIA3MAaTHUYECKUE
Mmyrauui. CoMaTu4ecKue U MojoBble MyTauyd. 1 IpuunHbl BOSHUKHOBEHUS MyTaLMH.
MyrareHbl M HUX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HacyeAcTBeHHOM n3MenunBoctu (H.M.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas M[porpaMMa MCCIEJOBAaHUS T'€HOMA
yenoBeka. MeToAbl  HU3y4eHUsT T[EHETUKM YeJOBEKa: T'€HEaIOrMYecKui,
OJIM3HELIOBLIHT, LATOTEHETUUECKUH, MO ITYJISIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOLIBIO
[1IP-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4YeloBeKa. [ eHHbIE U
XPOMOCOMHBIE 0o01e3HU YyeJI0oBeKa. bone3nu C HacJIeACTBEHHOM
MPEeAPACHONIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T'€HETUKU B MPEJAOTBPAILlEHUU

U JICYCHUH T'€HETHUECKHUX 3a001eBaHmi YenoBeKa. CTBOJIOBEIC KIETKH




3.6

JlomecTuKanus v ceieKIus. 3apoxkKIeHUE CeEeKIUU U jomecTukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO00pa3Hs KYJbTYPHBIX PACTEHHIA.
Ponb cenexumu B co3qaHuM COPTOB pacCTeHUM M MOpoJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJOB B HACIEICTBEHHOM u3MeHunmBoctu H.U.
Basuiiosa, ero 3HaueHue IS CENCKIIMOHHON pabOTHI.

Mertoapl  ceneKIMOHHOW paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VH]IUBU Ty JIbHBII. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UctpiTanue
IPOU3BOJUTENIEH MO HOTOMCTBY. OTOOp HO TE€HOTUIy C IOMOIIbI OLIEHKHU
(eHoTHIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CEJIEKIIMOHHOUM paboThl. PamuaninoHHbIil u
XUMUYECKUA MYTareHe3 KaK WMCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO PENAKTHPOBAaHUS ¥ METOJOB
pexomOuHanTHEIX JIHK 17151 momydeHust ucXoiHOTO MaTepuana Juis CEeleKIUu.
[Tomydenne monmmionaoB. BHyTpuBMmoBas rubpumm3amnys. bBIM3KOpoaCTBEHHOE
CKpelmBanue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue rerepo3uca B cenekiuu. OtnanéHHas
rubpumanus. [Ipeomonenne Oecruionmsi MEXBHIOBBIX THOPHIOB. JlocTimkeHus

CEJICKIIMY PACTeHUI U AKUBOTHBIX

3.7

OOBEeKTHI, UCIIONB3YEMbIE B OMOTEXHOJIOTUH, — KJICTOUYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPraHMW3MbI, HMX  XapaKTepucTUKa. TpaauluoHHas  OWOTEXHOJIOTHSA:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M  BHUTaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIUS SHMIEKIEeTOK U KJIOHMPOBAHWE >KHUBOTHBIX.
MeTo TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pexkomOuMHaHTHBIX JIHK. JlocTwkeHuss W IMEepCHEKTHBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHckue OUOTEXHOJOTHH.

Hcnonbn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/I€ OPraHn4cCKoOro Mupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTCMaA
OpraHnu4eCcKkoro Mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHnu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHHU3MOB.

OcoOeHHOCTH CTPOCHUA N KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC I‘pI/I6BI, OJIHOKJICTOYHBIC BOAOPOCIH, NPYIUC
ITPOTHUCTHI. Kononunansabie OpraHU3MBlI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPTraHU3MOB:
aMéGOI/I,Z[HOG, KTYTUKOBOEC, pCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHLIX OPTaHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHu3MOB. Takcucel




4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak eauMHoe wenoe. TkaHu pacteHuid. TuUIbl  pPacTUTENIBHBIX TKAaHEW:
oOpa3zoBaTesibHasi, TOKPOBHAsl, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocTr cTpoeHUs, PYHKINN U PACIIOIOKECHUS TKAHEH B OpraHax pacTCHHM

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUH. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HUE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomenne BOABI, YIVIEKMCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimMu. [[pixanue pactenuil. Auddy3us ra3oB uepe3 NOBEPXHOCTb KIETKH.
TpancnoptHele cuctembl pacteHuil. Boigenenwe y pacrenuid. 3ammra y
MHOTOKJIETOUHbIX pacteHuil. Kyrukyna. CpencrBa MacCUBHOM M XUMHUYECKOU
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3sMoOB. PasgpakMMoOCTh M perynsuus y

MHOTOKJICTOYHBIX paCTeHHfI. PocTtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJIeTOYHbIE  KMBOTHBIE. B3auMOCBSI3b  4acTel  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJIOBEKA. THIIBI
JKUBOTHBIX TKaHEH: SIWTEIUalbHas, COCIWHMTEIbHAs, MbIIICYHAs, HEPBHAs.
OcobGenHoctn cTpoeHUs, (GYHKIMA M PACMOJIOKEHUS TKaHEW B OpraHax

JKMBOTHBIX U YEJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHYTpeHHUN ckesneT. CTpOeHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOUHBIX JKMBOTHBIX. IluTanue »xuBOTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xkuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€ IO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLUHMOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTellbHas cucTeMa 4eloBeKa. MexaHu3M
BEHTWISIIMM JIETKUX Yy MNTUL W MIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Y
opranu3MoB. TpaHCHOPT BelIeCTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass  cucremMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DBOJIIOIMOHHBIE  YCIOKHEHHS CTPOEHUS KPOBEHOCHOU
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTUTeNbHbIe BakyosH. OpraHsl BeleneHus. CBsA3b MOJOCTH Tea
C KPOBEHOCHOW M BBIIEIUTENBHOM cHUCTEMaMu. BplieneHne y M03BOHOYHBIX
KUBOTHBIX. 3aluTa y MHOTOKIETOYHBIX KUBOTHBIX. [lOKpoBBI © HX

MIPpONU3BOJHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXUMOCTh W pEryisiuusi y MHOTOKIETOYHBIX
pactenuii. PocToBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pediaeKTopHas peryisiuusi Y MHOTOKIETOUHBIX JKHBOTHBIX.
HepBHras cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputmMoB u mporpamm it 3(PQPEeKTHBHON (PYHKIMOHAIBEHON
AQHHOTAllUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, ’KUBOTHBIX U YEJIOBEKa

OpFaHI/I3M YCJIOBCKA U €ro 310pOBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexkropnas nayra. be3ycioBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas perymsiuust ¥ SHIOKPHHHAs CHCTEMa JKUBOTHBIX M
yenoseka. JKene3pl SHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIOKPUHHOM cucteM. [ 'umoTanamo-runoduzapHas

cuctema. Peduiekc u pedrekropnas ayra. besycioBHbie u yciioBHBIE pedaeKChl

5.2

3amuTta opranuzma oT Oosie3Heil. IMMmyHHas cuctema yenoBeka. Kietounsrii u
TyMOpaJbHBIA HMMYHHUTET. BpoxXAEHHBIN, NpuOOpeTéHHBIN crenuduaecKuit
UMMYyHUTET. Teopusi  KJIOHAIbHO-CENEKTUBHOTO wmMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmanutenbHble OTBETHl OpraHu3mMoB. Pouib

BPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUN
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KpoBenocnast cuctema u e€ opranbl. Cepiie, KpOBEHOCHBIE COCYIBl U KpPOBb.

Kpyru xpoBoobpamienus. Paborta cepana u e€ perymsus

54

Jpixanue uyenoseka. [{uddy3us razoB uepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4yenoBeka. JIpixaTenmpHas TMOBEPXHOCTh. Perynsmust  abIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIILbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBApCHUC

5.6

[TokpoBel M wux mnpousBoaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢byHkonnpoBanue HegpoHa. OunbTpanus, cekperus U 00paTHOE BCACHIBAHUE

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

5.7

I[BI/I)KeHI/Ie YyeJIoBeKa: MblieuHas cucteMa. CKeIeTHBIE MBIIIIBI U1 HX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOJIIOLMHU. Pa3BuTHE )KU3HU HA 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUKHOBCHUA

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




JIBuoxymue cuiibl 3BoJouuu BUIoB 1o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
pa3MHOXEHHST OpraHM3MOB, HACIEICTBEHHAs HM3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIM U MICKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTnyeckoi Teopun 3Bosroruu (CTD). HeidttpanpHas Teopus
sBosonnd. COBpEMEHHAasi 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE SBOJIIOIIMOHHON

Teopur B GOPMUPOBAHUN €CTECTBCHHO-HAYYHOW KapTHHBI MUPA

6.2

[Honymsinust kak »yeMeHTapHas enuHuna 3BoyolUUd. COBpEMEHHBIE METObI
OIICHKM T'E€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomyiasuuid. M3menenue
reHooHza MOMYISIMKM Kak 3JEMEHTApHOE 3BOJIOLUOHHOE SBJIEHHME. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaiinGepra.

DOneMeHTapHble  (PaKTOpbl (ABWKYIIME CHUJIBI) OBOJIONUUA. MYyTallMOHHBIN
npouecc. KomOuHaTtuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHbie
HEHAIPaBJICHHbIE HW3MEHEHUS 4YacToT ajulened B momyiasauusax. Oddext
OCHOBATEJIS. Murpanuum. N3omsus MO YJISALIAN: reorpaguyeckas
(pocTpaHcTBEeHHAs ), OHoJIoTHYecKas (PernpoyKTHBHAS).

EctectBennsiii  oTOOop — HampaBmsomuii  gaxtop aBosouud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JBIKYIIUH, CTAOMIM3UPYIOLIUH, Pa3pbIBAIOLINI
(mu3pyntuBHBIN). [TotoBo# 0TOOD.

[IpucniocobneHHOCT, ~ OpPraHU3MOB  Kak  pe3yiabTaT  MHKPOABOJIIOLUMU.
Bo3nukHOBeHHE  TpHCHOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uauoagantanuu. [Ipumepsl npucrnocobnaeHui y oprann3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJtONuU. M3omsmus — kitoueBoil ¢aktop BuIooOpazoBanus. [lytu u
CrocoObI BHI000pa30BaHMS: aJUIONIaTPUIECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMILIOMIU3aIus,
rubpuanzays). JJITenbHOCTh 3BOTIOIMOHHBIX ITPOLIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp »BosonMOHHON OMoJIOTUH B pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUS
O6unopa3zHooOpaszus. MUKpPOIBOJIONKS U KOABOJIOLMS IMAPAa3UTOB U HMX XO3SEB.
MexaHu3mbl GOPMHUPOBAHUS YCTONYUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObI

Cc Hell

6.3

Metonpl n3ydyeHns MakpolBosrouuu. [lageoHTosmorndeckue MeETOAbl M3Yy4EHHS
sBosiroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTaHU3MOB.
Bbuoreorpaduueckue meroap! nzydeHus sBositorun. CpaBHeHue (Gaopsl U payHbl
MaTEepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emnu. Buas-sHneMuKku u
PEJHKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITe.HBHO—MOp(I)OHOl"I/ILIeCKI/IC MCTOABI H3YUYCHHA




OBOJIFOIINH. I'eneTndeckue MexXaHHU3MBI OBOJKOOHUU OHTOICHEC3a M IIOSABIICHUA
3BOJIFOIITMOHHBIX HOBIICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PygumenTtapHele  opransl M araBu3Mbl.  MOJIEKYJSIDHO-T€HETUYECKHUE,
OMOXUMHUYECKUE u MaTeMaTU4YCCKUEC METOAbI N3Y4YCHUA OBOJIFOIINHU.
T'omosoruyueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHUA q)HHOFGHeTI/I‘IeCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBWia) SBOJOLMUA. HeoOpaTUMOCTh 3BOJIIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOIIUN

6.4

Hayunple rumoTe3bl NpPOMCXOXKIACHUS JKU3HU Ha 3emie. AOuOreHes u
naHcnepmus. JloHay4yHbIe NMPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSIHHOTO caMO03apOXkAEHUS JKU3HU U €€ ONPOBEP)KEHUE ONBbITAMU
®. Pemu, JI. Cnamranmanum, JI. Tlactepa. IlpoucxoxkaeHue KU3HH U
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBostounu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHYecKas »5BOJIOLUMA. AOWOTeHHBII CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. HOpu. OOpa3zoBanue
nojmMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepBuuHoTo OynboHa Jk. XosmeliHa, reHetwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emin u metronpl €€ uzydeHus. Mckomaemble OpraHUYeCcKHUe OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosornyeckas 1mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXH.

HavanbHble 3Tanel opranndeckoil 3Bosouuu. [losiBneHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OBoJIOIMS MeTaboin3Ma. BO3HHKHOBEHHE TEPBBIX HIKOCHCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKN KaK aHaJIor MEePBbIX HA 3eMJjie COOOIECTB.
Crpomaronutsl. [IpokapuoOThl U 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cUMOHOTreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IIpoucxokaeHne MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE J3Talbl 53BOJIONUHM BBICHIMX pacTeHUud. OCHOBHBIE apoOMOP(O3bI
pacteHuii. Bbixonx pacrenuii Ha cymy. llosBiaeHue CHOpOBBIX pPacTeHUR U
3aBoeBaHne uMu cymu. CemenHble pacreHus. lIpoucxoskieHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl 3BOJIONMM KMBOTHOTO Mupa. OcHOBHBIE apoMoOp(oO3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOpoBBIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLUS T03BOHOYHBIX.

IIpoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKONUTAOUINX U




ntun. [IpuHnun kmodeBoro apomopgosa. OcBoeHne OeCrO3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILH.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U NEepHOJaM: apXeil, IpoTepo30H, Majaeo3oHu,
Me30301, KaifHO30#. OOmas XapakTepuCTHKa KIUMaTa W TeOJOTHYECKHX
nporeccoB. [losiBieHne U paclBeT XapaKTepHbIX OPraHU3MOB. YTIe00pa3oBaHUeE:
€r0 YCIIOBHSI M BJIMSIHUE HA Ta30BbIA cOCTaB aTMOC(hepshl.

MaccoBble BBIMHUpaHHUSI — 3KOJOTMYECKHE KpHU3uchl mpouwioro. Ilpuumssl u
CIIEICTBUSL MacCOBBIX BbIMUpaHUN. COBpPEMEHHBIN IKOJIOTMUECKUN KpPU3HC, €ro

0COOEHHOCTH

6.5

Pazgensr w 3amaum  anTpomosnioruu. Metonbl anTpomnosiorud. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH UyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
Cxo/CcTBO 4YelloBeKa C XKUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOpP(hOIOTHIECKHE, AMOPHOTIOTHYECKHE, (bU3HOIOT0-OMOXUMUYECKHUE,
noBesieHYeckre. OTINYHUS YeIOBEKa OT JKUBOTHBIX. [IpSIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra M BTOPOIl CUTHAJIBHOM
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOIOTeHe3a: OHOJOTHYECKHE, COIMAIbHBIC.
CooTHolieHne OHMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAIUM AHTPOTIOT€HE3A. ABCTPAIONUTEKN — IBYHOTHE MIPEIKH JTFOJEH.
UenoBek  ymenblil, TepBble  M3rOTOBJEHUS OpyAuil  Tpyaa. Yenosek
MPSMOXOJISAIIMNA W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. YenmoBek
reiienboeprekuii — oOImuMH MpeloK HEeaHAEPTANbCKOrO 4YelOBEKa M 4YeloBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIIOJEH XOJIOJAHOTO KJiMMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOIO THIMA, JICHHCOBCKHI YEIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOT0 4enoBeka. EcTecTBeHHbIH OTOOpP B MHOMYISIUAX
yenoBeka. MyTaluMoHHBINA mpouecc U nomuMmopdusMm. [lomynsaiunoHHbIe BOJHBI,
npeiid reHoB, Murpanusa U «3PpQeKT ocHOBATENS» B MOMYISIIUIX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacel. llonsatue o pace. bonbmime pacel:  eBponeouHas
(eBpaswmiickasi), aBcTpajo-HerpoujHas  (9KBaTOpUANbHAs),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHCKasi). Bpemss U myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HaydunHas  HeECOCTOSATENBHOCTh  pacH3Ma.
[IpucnocobneHHOCTh YeNnoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpesbl.
Bnusinue reorpadudeckoid cpensl W apeiida TreHOB Ha MOPQOIOTHIO U

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

OKOCHUCTEMEI U MMpUCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HAyKaMU.
Meroast skosnoruu. IlosieBble HaOMIOACHUS. ODKCIEPUMEHTHI B HKOJIOTHU:
OpUpOHbIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKpYXKaIOIel cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEPHOCTHM WX aedcTBus. Knaccmpukarms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, aAHTPOIOTCHHBIE.
OO0uue 3aKOHOMEPHOCTH JEHCTBHS dKojornyeckux ¢akropos. IlpaBuio
muaumyma (K. Ilnpenrens, 0. JIu6ux). TosiepaHTHOCTh. DBPUOMOHTHBIC U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopsl. CBET Kak sKOJIOrHYECKui QakTop. JleficTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEPHOAN3M.

Temneparypa kak skojorumdeckuili cakrop. JlelicTBue Temieparypel Ha
opraHusmsl. [IoHKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBI.

Bnaxnocts kak akonoruueckuil Qakrop. IlpucmocoGnenuss pacteHuil K
noJyiepXKaHuto BoaHoro OanmaHca. Knaccugukanust pacTeHU MO OTHOLIEHUIO K
BoJie. [IpucnocobneHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMs OPraHM3MOB: BOJHAs, HA3eMHO-BO3JAYIIHAs, IOYBEHHas,
riyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpell oOuTaHus OpraHu3MoB. [IpucmocoOiieHHs OpraHu3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. BHemnue u BHyrpeHHHE pUTMbL. CyTOUYHbIE M TOJUYHBIE
putMbl. [IpHcrIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSAM YCIOBUH
AKHU3HU.

JKuznennsie dopmbl opranu3moB. [loHatue o >xu3HeHHOH (dopme. Ku3HEHHBIE
(GopMBl pacTeHMii: JepeBbs, KyCTApHUKH, KyCTapHUYKH, MHOTOJICTHHE TPAaBBI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI )KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3po0nOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a )KU3HH.

buotnueckue daxtopsl. Buabl OMOTHUYECKMX B3aMMOACHCTBHUI: KOHKYpPEHIIMS,
XULIHUYECTBO, cUMOKMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJIecTBUS  (Tommueckue, (Gopuueckue, ¢abpudeckue). 3HauUCHUE
OMOTHUYECKUX B3aMMOJAEHCTBMM JUIS CYyLIECTBOBAaHUS OPraHU3MOB B cpejie

oOMTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHU

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKHU TOITYJIALUHA. HOHYHSII_[I/IH Kak OHOJOTHYECKas

cucrema. Posib HEOTHOPOIHOCTH cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEH




O6uooTUM BHJIOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHA.
OcHOBHbBIE TIOKa3aTeJIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas U
[I0JI0Basi  CTPYKTYpPa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCTD,
MHUTpaLMs.

Okojoruyeckasi CTpykrypa mnomyiasuuu. OIleHKa YHCIEHHOCTH MOIYJISIUH.
JluHaMuKa nomyisiquu U €€ peryisauus. bHOTMYeCKM NMOTEHUMaNl MOIYJIALMH.
MopenupoBanne AuHamMuKu —nonyiasauud.  KpuBble  pocra  4HMCIEHHOCTH
nonyiasaund. KpuBble BbDKMBaHUA. Perynsanus 4MCIEHHOCTH IOIYJSLHANA: pOJIb
(akTOpoB, 3aBUCALIMX M HE 3aBUCAUIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpateruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MHoromepHas
MoJzenb dKkonormyeckod HumK Jx.M. XatumHcoHa. Pa3zMepsl »KOIOrm4eckoin
Huwu. [loTeHnmanbHas ¥ peaan3oBaHHas HUIIH.

Bun kak cucrema mnomynanwii. Apeanbl BUIOB. BuIbI M HX JKHU3HEHHBIE
CTpaTernu.  3aKOHOMEPHOCTH  IOBEACHUS W MUTPAlUd  KUBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3mMamMu B OuWoOIleHO3e. DKOCHUCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B HDKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, penyueHTthl. Tpodudeckue ypoBHH. Tpoduueckue nenu U ceTu.
AOGunoTtnyeckue 010ku skocucteM. [louBbl M Wbl B 3KOCHCTeMax. KpyroBopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca u mpoayKiusi. DKOJIOTUYECKUE
MUPAMHU/JIBL YKcell, 0MOMAaCChl U SHEPTUU.

HanpaBnennble 3akOHOMEpHbIE CMEHBI COOOIIecTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM M WX MPUYUHBL. AHTPONOTeHHbIE BO3JCHCTBUS Ha
cykueccuu. Kimimakcnoe coobuiectso. buopaznoobpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipupoansie 3KOoCHCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznnuns Mexxay aHTpONOTEHHBIMU U IIPUPOTHBIMU SKOCHCTEMaMH.
Ypboakocuctembl. OCHOBHBIE KOMIOHEHTHI yYpOoakocucteM. ['opoackas ¢nopa u
(dayna. CuHaHTponuU3alusa ropoackoil paynsl. bronoruueckoe u X03sHCTBEHHOE
3HAYeHHUE arpo’KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHMS
OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoc sHEPruM U BEHMIECTB MEXKTY CMEXHBIMU IKOCHCTEMAaMHU. Y CTOMUMBOCTD
OpPraHM3MOB, TOMYJSIIUA U DKOCUCTEM B  YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006omo4Yka 3eMiH, TA€ CYIIECTBYET WU




cymiecTBoBayia Jkm3Hb. YueHue B.M. Bepuaackoro o Owocdepe. ObOmactu
6uocdeps u e€ cocran. JKuBoe BemecTBo OHOChEpHI U €ro (PyHKIIHH.
3aKOHOMEPHOCTH cyllecTBoBaHUs Ouocdepsl. OcobeHHoctn Ouochepsl Kak
rI00aTbHOW  dKOCUCTeMBl.  J[MHaAmMW4Yeckoe  paBHOBecue B Ouocdepe.
KpyroBopoThl BelIecTB M OHOreOXMMHUYECKHE LHUKIBI (yriepona, a3ora).
PurmuuHOCTS siBeHM B Onocdepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6mome. OCHOBHBIE OMOMBI CYIH: TYHAPA,
XBOWMHBIC Jieca, CMEIIAHHBIC M NIMPOKOJHMCTBCHHBIC Jieca, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIMUYECKHE Jieca, BBICOKOTOPBS. KiMMar, pacTHTeNbHBIN W
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa U (QYHKIHMS JKHBBIX CHCTEM, OIICHKa MX PECYPCHOTO MOTEHIMANa M

o6uochepHbIX QyHKUINN

7.6

DKOJIOTHUECKHE KPU3KCHI U UX MpUYMHBI. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHuEe BO3AYIIHOW cpenbl. OXpaHa BO3IyXa. 3arps3HEHUE BOJHOUM CpPEIbI.
OxpaHa BoAHBIX pecypcoB. Paspymienue mousel. OXpaHa ITOYBEHHBIX PECYPCOB.
H3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICHCTBHE HA PACTUTEIbHBIM WM JKMBOTHBIM Mup. OxpaHa
PacTUTENBHOTO M YKMBOTHOTO MHUpA. OCHOBHBIE NPUHLHIBI OXPAHBI IPHUPOIBI.
Kpacupie kaurun. Ocobo oxpansemblie mpupoansie Ttepputopun (OOIIT).
borannueckue casibl U 300J0THYECKHE MapKH.

OCHOBHBIE TPUHLMUIIBI YCTOWYMBOIO PAa3BUTHsI YEJIIOBEUECTBA U IPUPOJIBI.
PanponanbHOe  mPHUPONONOIB30BAHUE U COXpaHEHHE  OMOJIOrMYECKOTO

pa3zHooOpa3us 3emiu
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