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HOACHHUTEJIBHASA 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 runorte3a. [lonarue BBIOOpKH M €€ HOCTOBEPHOCTb.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHbBl uUCKaxkeHHWs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NPHU3HAKH >KU3HW», «buoiornyeckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6GopynoBanue:  nabopatopHoe  oOOpydOBaHHME  JUIsi  MPOBEJCHUS
HaOJI0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

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

Mertonpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHnnarTsHoe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: 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.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.

IIpakTuyeckass paodora «/3ydeHue METOJAOB KJICTOYHOM OHMOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ poib Kak pacTBOpUTENS, pearcHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOpErysiiui. MuUHepalbHble BEIeCTBa KIETKU, UX OMOJIOrHYecKas
pouib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTpYyKTypbl 0eIKOBOM MoiyieKyibl. [lepBuanas
CTpYKTypa Oeika, NeNnTUIHas CBs3b. BTopuuHas, TpeTU4YHAsl, YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue pynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
OO6mmii 1IaH CTPOEHHA U (PU3UKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHUIO, MOJTYNPOHUIIAEMOCTb.

Hyxnennoseie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pyukiuu JJHK.
Buawsl PHK. ®yukuun PHK B knetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (DYHKIIHH B
knetke. Jpyeue nyxneosuompugpocpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouosiorusi: OMoXuMHUeckue U OMo(pU3NUECKUe HCCIEI0BaHUS
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoJieKyl. Mooeruposarue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnvromepnolii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

Huarpammel:  «PacnpeneinieHre XUMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEY.

Tabnuuer u cxembl: «llepuonnueckas TaOIUIAa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKYyJbl  Oenka», «CTpyKTypbl O€IKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHue MOJIeKyl JUNuaoB», «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenue monexkynbl ATDOx.

O6opynoBaHue: XuMUdecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKIum».

JlaGoparopHass  pabGora  «JccinemoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: »JyKapuoTHueckass W mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHoOT B OMOIIEHO3aX.

Crtpoenue U (G yHKLIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpaHa (ruazmanemma). CTpykTypa —IMIIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA U BTOPUYHBIN
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabotra Hatpwuii-
KaJMEeBOT0 Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa v QyHKIHMH KJIETOYHOM CTEHKH pacTeHUi, rpuboB.

Hutomma3zma. [uto3omns. Llutockener. JIBrkeHnue muroriazMbl. OpraHouasl
kiIeTkd. OaHoOMeMOpaHHbIE OpPraHOMJBI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKK, JTU30COMBI, UX CTpoeHuEe U GyHKUHUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OPraHoOMA0B KIeTKU. CTpOeHHE TpPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTturtenbHbIX KieToK. Kinerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckui,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN | mactui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIOIIMX  IYKApHOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannsie opranonasl kieTku CTpoeHHe W (YHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBpIIEUHbIE  KIIETKH.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kilemok. Mukpotpybouku. Kierounsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pEecHUYEK. MUKPOTpyOOUKHU
nuToriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka siipa, XpOMAaTHH, KapHOILUIa3Ma, SJIPBIIIKUA, UX CTPOEHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o6onouku 6 mumose. Aoephbiil
mpauncnopm.

Knerounsie BrkiatoueHnusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHHWE  pacTUTeNbHOW  KIeTkm», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

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

JlaboparopHass pabora «/3yueHHe CTPOEHUS 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 BelecTB M NpeBpalleHUue JHEPIUH B KJIETKe

ACCUMUIIATINS ¥ TUCCUMIJISAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIA XapakTep peakiuid KIeTOYHOTO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHHTE3a. BiusHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIIHUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mbl. Buasl Opoxenus. [IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl YHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNbHBIN ATaM. ['THKOIN3 — OECKUCIOPOAHOE PACHICINICHUE TITFOKO3HI.

buonornueckoe okucCieHne, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Luknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Inepeus membpanno2o epaduenma npomonos. Cunmes



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

JdemoHcTpanumn

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYy/IOBaHUE AJii MPUTOTOBJIECHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass  pabora  «l3ydyeHuE  KaTAIUTUYECKON  aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

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

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

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

Peakiiuu MarpuuHoro cunrtes3a. [IpyHIIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOUW uH@opmaiuu. ['eHeTnueckuit
KOl, ero cBoicTBa. TpaHckpunuuss — wmatpuudbiii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMKU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnoptHeix PHK B 6nocunTese Genka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue ammuHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKapUOT U 3YKapHOT. Perynsuus akTUBHOCTH T'€HOB Y MNpPOKapuHOT. ['umoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MpOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounbie (OpMBI )KH3HU B 00JUraTHbIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBanus yenoBeka, kUBOTHBIX, pacteHui. CIINJ[, COVID-
19, counanbHble 1 MEIULIIMHCKUE TPOOJIEMBI.

buoungopmamura: unmeepayus u ananuz ooavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonocuu u meouyune.
Ilpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 0ocmasKu 1eKkapcme.



JdemoHcTpanuun

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

Tabmuuel n cxembl: «buocunrtes Oenkay, «['eHeTnueckuit kon», «Bupycsi»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpOlIecCOB, MpoTeKawmux B HHTepdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexannsm perummkanuu JJHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue knetkn — wMuTo3. Craguu MWTO3a W TPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nurokuHe3. buonornueckoe 3HaueHUE
MUTO3a.

Perynsuus muToTMYecKOro mukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
K1emKay — ououngpopmamuyeckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuun

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

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOTIpenapaThl: «MHUTO3 B KIETKaX
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

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

Tema 9. CTpoenue u GyHKIIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCTH, APyrue NpoTUcThl. KoloHHAIbHBIE OPraHU3MBI.



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

Tkanu pacteHuidl. Tumbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MNPOBOJsAINAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpPOCHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble W TE€HEpAaTUBHBIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

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

JIBrokeHrne  OpraHu3MoB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUHU. J[BMIKEHHME MHOTOKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucreMa. Pednekc. CkeneTHbie MBIIIIIBI U UX paboTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKMCIOrO rasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBoTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUILIEBAPUTEIBHOrO TpakTa. [lumeBapurenbHbie kenessl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npIxaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX [MO3BOHOYHBIX KHUBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMHU JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BewmecTB y XUBOTHbIX. KpoBeHoCHas cucreMa W €€ Oprasl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJTIOMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BbleneHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI pabOThI OPTraHOB BbIJICICHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cCHCTEMaMU. Belaenenue 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 MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTBa macCUBHON M XMMHUYECKOM 3a1UThl. DUTOHITUBI.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHu3Mma oT OonesHei. IMMyHHasi cuctema 4yenoBeka. KieTouHb U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaJIbHO-cenekTuBHOro ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3apaXuMoCcTe U perymanus y
pacteHuil. PocToBbI€ BellIECTBA U UX 3HAYCHHE.

HepBHast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. JBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENBI TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrnekc u
pednexropHas nyra. bezycioBHble U yCiI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [umoramamo-runodusapHas
cucrema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBios.

Tabmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl UBETKOBBIX pPACTCHUN»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopHeBble cuctemsl», «CTpoeHue crTediis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeMay, «DHAOKPUHHAsA cucTeMa», «CTPOEHHE MBIIIIBD,
«IMMyHHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIAPH»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue AO0kKIeBOro uepssa», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkw», «HepBHas — cuctema
npecMmbikatoruxcsi»,  «HepBaas — cucrema  nrtuny», «HepBHas — cuctema
Miekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPHl KOMHATHBIX pAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3YIITHOTO MTUTAHUS PACTCHUH,
pacuierieHrus Kpaxmasia u OeJIKOB MOJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTeHUI».

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  Oecronoro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxxeHue. I[lonoBbie KIETKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buosnornueckuii cMbIci
M€Ho3a W TOJOBOr0o mporecca. Meno3 WU ero MeCTO B KHU3HEHHOM IMKJIE
OpraHU3MOB.

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

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBBIC JTUCTKH
(ractpynsinusi). 3aKiiaika OpraHoB M TKaHEH U3 3apObILIEBbIX JIUCTKOB. B3anmHuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TIUIaHAa CTPOCHHMS KUBOTHOTO Kak pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbublii nepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ metamopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojornueckoe 3HaY€HHE MPSIMOIO0 U HEHPSIMOTO



pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpOAE. UMbl pocTa >KUBOTHBIX. DakToOphI
PEryJSIUU POCTa )KUBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYeCKre MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM [HMKJIe pacteHuil. OOpa3oBaHue Crop B Ipoiecce Meio3a.
lI'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

IToptperst: C. I'. HaBammun, X. [lInemas.

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «lIpsamoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro »xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymkun», «/{BoilHOE OIIOOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  KamycTbl», <« Ku3HEHHbIH ULHUKI MXa», <OKW3HEHHBIM  LUKII
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

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

JlaGoparopHasi padora «l3yuyeHue CTpPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEenapaTaxy.

IIpakTuyeckass padora «BpIsiBJIEHHE NPU3HAKOB CXOACTBA 3apOjIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

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

Hctopus craHOBICHUS ¥ pa3BUTHS TEHETUKH Kak Hayku. PaGoter T
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. ['OMOJIOTMUHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, AOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTUYECKUM,
MOJIEKYJIAPHO-TEHE TUYECKU M.

JdemoHcTpanumn

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

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

JlabopaTopHass pabora «J/lpo3oduna kKak OOBEKT TE€HETHUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mennaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclIeIuieHUs NpHU3HaKoB. LluTonormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0oH HE3aBHCUMOTO
HAacleloBaHWsA  Npu3HaKoB.  [luTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermnienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuernsiieHHOe
HACJIEIOBaHNWE T'€HOB, HAPYILICHUE CUCIUIEHUS MEXAy TIeHamu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIA MEXaHU3M OIpPEAEIEHU 1oia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

I'enotun kak uesnocTHas cucrtema. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMOJEeNCTBUE HEAUICNIbHBIX TI'€HOB.
KomnnementapHocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJMOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH
— Tapa3uT» U «XO3UH — MHKpPOOHMOM». ['eHEeTHYeCKue acheKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpOit 3akoHBI Menpaens», «Tpetuit 3axoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemomHoe aoMuUHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHHWE NPU3HAKOB Yy JApo3oduisly, «['eHeTuka momay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm MOTULBY,
«MHOXECTBCHHBIN aIeIn3M», «B3auMoIeCTBUE T€HOBY.

O6GopynoBaHue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIbL A
JNEMOHCTpAallMd CLEIUICHHOTO HACJIEAOBaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOI,
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 reHoTMna W cpeabl npu  GpopMHUpoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJICICTBECHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUYMBOCTH. Hopma peaknuu npusHaka. BapuarnumoHHBIN
psin u BapuanmonHas kpusas (B. WMoranncen). CpoiicTBa MoauUKaIMOHHON
M3MEHYUBOCTH.

['eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOM H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAIl[HOHHAS.

KomOunaTuBHasT M3MEHYMBOCTh. Melo3 M TMOJOBOM TMpoOIecCC — OCHOBa
KOMOWHATHBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYMBOCTHA B CO3JaHUN
T€HETHYECKOT0 pa3HOo0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBIE MYyTalluud. SnaepHble W
nuToriasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJ0oBble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHMBOCTH 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.

Tabmumper w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MonudukamuoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHAs U3MECHYHUBOCTBY, «Meiio3y,
«OnnongoTBopeHue, «I'eHerTndeckue 3a00IeBaHNs YeI0BEKa», «BUIbI MyTaIuiiy.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) )KMBOTHBIX C Pa3IUYHBIMUA BUJIAMH U3MEHYUBOCTH.

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

IIpakTuueckass padora «Myrtanmuun y Jpo3oduibl (Ha TOTOBBIX
MUKpONpENnapaTax)».

Tema 14. I'eneTuKa Yesi0OBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HUCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'E€HEAIOTMYECKUH,
OJIN3HEIIOBBIN, IUTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOe OmpeAeICHUE rE€HOTHIA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeka. boJIe3HM C HACIENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKOM T'€HETUKHU B MPEIOTBPAIICHUMN U JICYCHUU TE€HETUUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYEeCKOro rpy3a». DTUYECKUE acCIlEeKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre QakTopbl TMOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeJOBEKa K
(bu3MUecCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSM.

JdeMoHCcTpamuun

Tabmumpel 1 cxembl: «KapuoTun yenoBekay, «MeTOabl U3YUEHUS TCHETHKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Centekuusi OpraHu3sMoB

JlomecTuKalusi U CeleKUus. 3apoKJICHHUE CEJIEKIMU U JOMECTUKAIUU.
Yyenne H. WM. BaBunmoBa o lleHTpax NpOUCXOXKIEHUS U MHOT000pa3ms
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuu B CO3MaHUMU COPTOB PACTEHUM U IOPOA
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wm3MeHunmBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON padOTHhI.

Mertoasl ceneKIMoHHON paboThl. McKyccTBEHHBIH OTOOp: MaccoOBBIA H
WHJAUBUIYaIbHBIM. DTarbl KOMOWHAIIMOHHON CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1O MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBa M OTOOP O TEHOTUITY ¢ momoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannanvOHHBIN M XUMUYECKUNA MYTAareHe3 Kak UCTOYHHUK MYTallui y KyJIbTYPHBIX



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

[lonyuenne ITOJIMIIIONTOB. BryTtpusunosas ruOpuan3ays.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, wWid  MHOpuauHr.  HeponctBenHoe
CKpelIMBaHue, Wi ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmnons3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHre U U3y4eHUE F'€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKUX pOJIMYed I CO3/aHHUsl  HOBBIX COPTOB U  THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJsAx YIyUueHUs Cyuecmayiouwux u co30aHus HoO8blX 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. Acraypos, H. bopnoyr, /. K. bensies.

Tabnuiel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue cCOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAaITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXKEHMS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA YYacCTOK, B TEIJIMYHOE XO35MCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJ10rus ¥ CHHTeTHYeCKAst OMOJIOTUst

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBIL, MHUKPOOPTraHU3MBI, ux XapaKTEePUCTHUKA. TpanunumonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOIMy4YeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeME. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHoJorui. [Ipon3BoacTBoO OenKka, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMH M MHCTPYMEHTOB LEJIEHANPABICHHOIO W3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOIIUECs B IPUPOJIe OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comatuueckas rHOpuAM3aluds U COMATUYECKUUI
sMOpuorene3. lcnonb3oBaHWe TaljoOUuAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMBOTHBIX. METON TpaHCIIAHTAUHUU P KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpHHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menununckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. IT1P-
JIUarHoCcTUKa. MeTaboJIOMHBIM aHanu3, TEeHOICHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/aHMS KOMILJIEKCHBIX
TKaHEW CcoYeTaHHMEeM TEXHOJOTHMH TpPEXMEpPHOro OuomnpuHTHUHTA U ckaddonaunra
IUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkmonupoBanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUS YEeJIOBEKA U KUBOTHBIX.

JdeMoHCTpanuun

Tabnunel u cxemsl: «Mcmonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pabota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTuueckas padora «llomyyeHue MOITOYHOKUCITBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIas MNPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeEICTABJICHHH B
Oonosoruu

OpomonmonHas Teopust Y. JlapBuHa. [IpeAnochblIKM BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUibl 3BoOIMY BU10B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHM3MOB, HACJEJICTBEHHAas W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHUE, €CTECTBEHHBI U UCKYCCTBEHHBIU 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. JInnnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuuer u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacteHuit u xKuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapripyra nmyremectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KammycTb», «I1opobl TOMalTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIICHHS JBUXKYIIUX CHJ DBOJIIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHuIa 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOro pa3HooOpa3usi M CTPYKTyphl mnomyisuuid. M3meHenue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHaTtuBHasi u3MeHYUBOCTh. [Ipeiid TreHOB — ciydyailiHbIe
HEHANPABJIICHHBIE HM3MEHEHMsI 4YacToT aieied B  momyisuusax. ekt
ocHOBatensl. Jgpgpexm oOymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
bonvwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  HOMYJISIIH:
reorpadudeckas (MpOCTPaHCTBEHHAs ), OMOJIOTHYecKas (PEpoIyKTUBHAS).

EctectBenHbii 0TOOp — HampaBisomuil (Qakrtop dBomoruu. DopMel
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocOONEHHOCTh ~ OPraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — mpuCnOCcOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl mpucmocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXMMHYECKHE,  ToBeneHdeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3onsuus — kioueBo Qakrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (moNUIUTION TU3a1us,
rubpuanzanus). JJmuTeabHOCTh YBOMIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMIONMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl pOPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT H3MEHYMBOCTHY, «llomynsironHas
CTPYKTypa BHla», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyiue
CWJIBl HBOJIIOLUNY, «DKOJIOTHMYEcKasi M30JsUUs MONYJIAlUid ceBaHCKOM (openny,
«l'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIbI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JIEHUCTBUSL €CTECTBEHHOr0 o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MunycTpuanbhbiii Menanu3My», «KuBble nckonaembiey», «IlokpoBUTETBCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromias OKpacka KUBOTHBIXY,
«Dusnonoruueckue anantanuny», «llpucrnoco0ieHHOCTH OpraHu3mMoB © €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBINICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHHUI,
«JTonurmonasl pactenunitn», «KamycTHO-peneuHbIii THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYyderna NTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, 0O0pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

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

JlabopaTtopHass  paGora  «IIpucmocoOieHuss  OpraHm3MoB H  HUX
OTHOCUTENbHAS LIEJIECO00Pa3ZHOCTD.

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

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertonbl  uM3ydeHUs MakpolBoJironuHu. [lameoHTonormueckne  MeTOoJbl
u3ydyeHus odBomouud. Ilepexomgnsie ¢GopMbl U (UIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaduueckne metonasl u3yueHus sBonmonuu. CpaBHeHHE (GIOpbl U
dayHbl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue odnactu 3emun. Bujbi-
SHJEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIIOIMHU. ['eHeTHueckrue MeXaHU3Mbl 3BOJIOLMHA OHTOT€HE3a U TMOSBICHHS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJIBI MOCTPOSHUSI (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanescknii, ®. Mromiep, 3. ['ekkens.

Tabnuuel 1 cxeMbl: «DUTOreHEeTUYECKUI PSIT JIOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punnmodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeid KOHTUHEHTOBY,
«Penmukth»y, «HavanpHble cTaguu SMOPHUOHAILHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIE
HAIPABJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu U aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAas dBOTIONMSI. AOWOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB u3 Heopranmyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoanepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

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



Hauvanpnble stambl opraHudeckor 3BOJOLMU. [losBiieHME ©  IBOMIOLUA
NEPBBIX KIETOK. DBoMIoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX HAa 3emile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHuM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX DY MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHbIE apOMOpP(O3bI
pacreHui. Bpixon pacreHun Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHu.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjickas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xxop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX |
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButne xu3HM Ha 3emie MO 3paM U IEepUofaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMarta W
reoJIOrM4ecKuX mpoueccoB. llosiBneHWe M pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrneobpa3oBaHue: ero yciIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBbie BBIMUPAaHHUSI — SKOJOTMYECKHUE KpHU3UCHl Ipouuioro. [IpuuuHel u
CJIEJCTBUSI MACCOBBIX BbIMUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [IpoGnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

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

JdeMoHCcTpamuun

[Toptpersi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . 1. Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHHUIO CaMo3apokIeHus xku3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  HBONIONUNY»,  «['€oXpoHONOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHuueckoi »BoonHN», «CxeMa o0pa30BaHUS DYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOM mpuponb», «CTpoeHuEe BHUpYycCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJOPOCTNY,
«MHOrokneTounble Bojgopociny, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIEeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue XKU3HU B
[AJIE030MCKOU 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue XKu3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyye€ja NTULl W 3BEpEl,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

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

JlaGoparopHass padora «/3yueHue M ONUCAHUE MCKOIMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTZEIIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — 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  YEJIOBEKA  C  JKUBOTHBIMM:  CPaBHUTEIBHO-
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 cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOIOTHYECKHE, COIMATIbHBIE.
CooTHorieHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE 4YenmoBeKOOOpa3HbIe 00E3bsTHBI
(TIPOKOHCYIIBI) ¥ paHHUE MMOHTHJIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
moJied. ABCTpaJONUTEKH — JBYHOTHE MpEIKH dtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK MpSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmensOeprckuii  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YeynoBek HeaHAEpTaJbCKUU
KakK BHUJ JIIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpenenamMu AdQpuku.
[TameoreneTnka u najJseOreHOMHMKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesoBeka. MyTalMoHHbIM Tpoiiecc U mnojduMopdusM. [lomynsiuoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpoujHas  (PKBaTOpUajbHAas),  MOHTOJOUIHAsS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBo  4yenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacus3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apeiida reHoB Ha MOp(hONOTHIO U
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuIMHapHbple  MeTOJbl B (usuueckoil  (OMOJIOTrHYECKON )
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJsALMi. buocomumanbHble MCCIEN0BaHUS NMPUPOIbI YETIOBEKA.
HccnenoBanue KO3BOIIONNUH OMOJIOTMYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JdemoHncTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «JIBUKYIIUE CHIIBI AaHTPOIIOTEHE3a», « IBOJIIOLUOHHOE
IpEBO  4YeJoBEKa», «ABcTpamonutek», «YemoBek  ymenblit», «YenoBek
NPAMOXOASAININY, «/lenucoBckuii yenoek» «Heannepranbupy, «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJISDKH — OKAMEHENIOCTEH, MPEeaIMETOB MaTepUaabHOM
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMHU U OUOJCHCKUMH CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpadur HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M uepena MIMMIIaH3€, MOJENb KUCTM YeJIOBEKAa WU KHUCTH
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0coOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jxonoruss — HAyKa O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokzieHrne u pa3BuTue dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C IPYTUMU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JTIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

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

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Paznensl skojmorumy», «Metonbl 3kojorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpelb».

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororenusie. O01me
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »sKosnoruueckuii ¢axrtop. JeicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHid M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTonepuoanu3M.

TemmepaTrypa Kak »dKoJOTHUEeCKHM dakTop. JlelicTBue Temmeparypsl Ha
opraHu3Mmbl. [loMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukanus pacTeHMH MO OTHOLIEHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKHE
O0COOCHHOCTH cpesi oOuTaHWs oOpranu3moB. lIpucnocoOneHuss OpraHu3MoOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
rogu4Hsle puUTMbL. IIpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH KU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHe o0 KuU3HEHHOW (dopme.
XKusznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHUOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJIeOHuuecTBO). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanumn

Tabmumbel U cxembl: «Okojiorudeckue QaxkTopb», «CBETOBOU CHEKTP»,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKWBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHuU3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacteHuit», <« KusHeHHole (HOPMBI  KHUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX HKOJOTUYECKUX (PaKTOpPOB, TepOapuu CBETOIIOOUBBIX,
TEHEMIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapU U KOJUJIEKIUU TEIIOTIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHIl U 3BEpeH, repOapuu
pacTeHUi, OTHOCSIIUXCS K Turpodutam, kcepoduram, Me3ohuTaMm, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapu MU KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
IPUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHM >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUUW W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJIIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TPHUCIIOCOOICHHN OpPraHu3MOB K
BIIUSTHUIO CBETA.

JlabopaTopHasi padora «BBIIBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPBI».

JlabopaTtopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosi0orusi BUA0B U MOMYJISIIIMH

OKOJIOTUYECKHE  XAPAKTEPUCTHKUA  TMOMYJISIINH. [Momynsmus ~ kak
Oouonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpenbl, (U3MIECKUX OaphepoB U
0COOCHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nomynsiiuidi. OCHOBHBIE TIOKAa3aTeIW TIOMYJSIUU: YHCICHHOCTh, IIJIOTHOCTH,



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

DKOJIOTHYECKas CTPYKTypa nomyidanuu. OLeHKa YUCICHHOCTH MOMYJISIUU.
JIluHamuKa TOnmysAUMU U €€ peryiauus. bUOTHYECKUH IOTEHIMAI IOIMYJIALUU.
MoaenupoBanue TMHAMUKY nonyJisinud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsuuss YUCICHHOCTH TOMYJAIUN: poJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 »KoJIOrMYECKON HUIE BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunansHas U peaau3oBaHHAS HUIIN.

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

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

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJOTHYECKHE XapaKTCPUCTHKU  TOIMYJISIIHI,
«IIpocTpaHcTBeHHass  CTpykTypa nomyisiuu», «Bo3pacTHele  mupamuisl
nonymanuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH  3€MIIM  pPa3IM4YHBIMU
opranuzMamMmn», «Mogeinb skosornueckort HummM k. M. Xatunnconay.

O6opynoBaHue: repbapuu pacTEHUM, KOJIJICKITUU KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCeNeHUIO.

Tema 9. Jkos0rusi co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MEXIy
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa Kak OTKpbiTas cucrema (A. [Ix. Tencnn). OyHKUHOHAIbHBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
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.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX IPUYMHBL. AHTPONOIr€HHBIE BO3JECUCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bruopasHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie KOCUCTEMBL. DKocucmemsbl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€co8, cmeneul, nyCcmbitb.

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

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zauusi TOpOJCKoW ¢ayHbl. buonormyeckoe u
X031iCTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMEepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B
sKkocuctemax. Ponv kackadHoeo 3ghgexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKyUoHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmuol 8030eticmaus 3GepA3HeHUl pPA3HbIX Mmunos Ha
CcyOOP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ IKOJO02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMEUsL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanuun
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CtTpykrypa  OMoueHo3a»,  «DKocucrema

MIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTrO Jiecay, «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BemIecTB B HKOCUCTEMEY,
«llenu nutanus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MHUPAMUJIA YUCEI,
«OKonoruyeckass nupamua OMoMacch», «IKOJOTHUYECKAsl MUpamMuia SHEPTUN»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
nokapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPrUu B arporeHo3e», «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTHIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTCHU, aKBapUyM KaK MOJEIb
HKOCHUCTEMBI.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

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

IKCKypeHsi «IKCKYypCHsl B TUIIMYHBIM OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBHUK, HA CYXOJIOJIbHBINA WJIM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIJIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja ku3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpynax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. 2Kupoe
BEIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onocheprl. OcobeHHocTH OHochepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsitue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE JIeCa, CTEH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIx QyHKIHIA.

JdemoHncTpanumn

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

Tabnuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopot yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmny, «Kiumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemanasiii gec», «IIIMpoOKOIMCTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KpU3UChI M UX MNpUYMHBL. Bo3neilcTBue dYenoBeka Ha
ouocepy. 3arpszHeHue BO3AymIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U KMBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
boranndeckue casibl ¥ 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanyioHanbHOE  TPUPOJONONIB30BAHME U COXpaHEHHWE  OMOJOTHYECKOro
pasHooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTnHe METOZOB MOHUTOPWMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaroweli U
KOHKYPEeHmMOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00Cmyn K
ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 U dKkocucmem. (OcHOBbI



aKopeaburumayuy dKocucmem U cnocob6os 060pbObl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBblil  3PdekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», « MOJeNH yIpaBIsieMOro MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3ZHAHUE OO0YYArOIIUMUCS POCCUUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yejleHanpasienHoe pazéumue BHYTPEHHUX YOEKIACHUN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULMKA pPa3BUTHS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATeIbHOCTH I[@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS TIPOTPAMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M MPABOIOPAJKY, YEJTOBEKY TPyAa U CTapIIeMy IOKOJCHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ybTaThl OCBOEHHUsA YyuyeOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHIMCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTH B MPOLIECCE peau3allid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUHA 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA W TIPaBOIIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4y, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IPOILJIOE U HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TMOHMUMAaHUS 3HAYCHUsS OWOJIOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHMIO W 3ammre OTeuecTtsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCHMCKOIO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHI;

MMOHUMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUSATUS BPEIHBIX MPUBBIUCK (ymoTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HANPaBJIIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHHI0O W CaMOOOpa30BaHHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYpbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB H OLEHKM HX BO3MOXHBIX IOCHEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOJIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCHCTEM, OMOChepsI);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE HKOJIOTHUYECKHUE
MOCJIEICTBUS NMPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLIMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW IMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
(GbOopMHUpPOBAaHUHN PAIMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJTOCTHOTO
npeacTaBiIeHUus 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWU MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXPaHECHHS PHUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWMOJIOTHH IS COBPEMEHHOW ITUBHIIN3AIIMM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IpaMOTHOCTH oOydaromuxcs, GopMupyemoi
IIpU U3y4eHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOMSAIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYUYEeHUS IOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHME IEHHOCTH HAYYHOU IeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHWUU MO OWOIOTHHU B
COOTBETCTBHH C KU3HCHHBIMH MTOTPEOHOCTSIMH.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYUYHbIC MOHSTHS, OTPa’KaroIIue
LEIOCTHOCTh HAY4YHOM KapTUHBI MHUpa U chnenuduKy METOJIOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCclieloBaHue,  HaOJoJleHHe,  HU3MEpeHHe,  OSKCIePUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM  KOMIIETEHIMH OOYy4YaromMXCcs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHHWS W  YHUBEpPCaJIbHBIC ydYeOHBIC JCHCTBHUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynprare wW3ydeHWs OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuvatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yYeOHBIC ICHCTBHUSA, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
NENUCTBHSI, PETYJISTHBHBIE YHHBEpCalIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JEeSITEIIbHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTPaMMbl CpEIHEro oOIIero
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBaanenne YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€E JJOrHUYecKne AeicTBHS:

CaMOCTOSITETbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITONIB30BaTh TMPHU OCBOSCHHWHM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC IMPU3HAKH, YCTaHABIHUBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTpEeNeNATh IeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
TOCTH)KCHUS, COOTHOCHTD PE3YJIbTaThI ICITEIHBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHE MMOHATHS ISl 0ObsICHEHHUS ()aKTOB M SIBJICHUM
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUCCKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, 10
aQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/IENIbHEIE cpeacTBa JUIS IIpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KM3HEHHBIX TTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS PAKTHYCCKUX 3a]1a4, IPUMEHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(bopMHpOBaTH HAYYHBIH THUI MBIIUICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/1ady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaXOJAWTh apryMEHThI JUIs JTOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHPOpMAINH (TEKCTE Y4EeOHOTO
MocoOMsl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpoOBaTh 3apPOChl U MPUMEHSTh PA3IUUYHBIE METOJbI MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIL30BAHUS PA3TUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Oouosiornueckor uHMOpMaALME: TPUMEHITh XUMHUYECKHe, (Quznueckue u
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYHIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU IO CYIIECTBY OOCYKITaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMIPOCHI, BBICKA3bIBATh CYXJICHHUS OTHOCUTEIHHO BBIMIOJHEHUS MpejiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMST4aTh KOH(MIJIUKTHI U BECTU MIEPETOBOPHIL;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas JesITeJIbHOCTh:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHJUBHUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJCHCTBUS MPU PEIICHUH YIeOHOM 3a1a9M;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIIEKTHUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHHUIO: COCTaBJATH IUIAH JICWCTBUHU,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh WJAEU C TO3UIMM HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUA JUIS BBISBICHUS MpoOJeM U HX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIMPOKOW DJPYAHUIINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LETISM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEHWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO IPUHUMATh PEUIEHUS M0 UX
CHIDKCHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NS TENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecTeUYeHHUe
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJiamMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPUPOABI W  PEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHOJIOTMYECKMX 3HAaHHM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronye OHOIOTUYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. Bupxosa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHH),  3aKOHBI
(emnHOOOpA3Msi MOTOMKOB TIEPBOTO TMOKOJIEHHUS, PACIICTICHUS, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [. MeHzens, TOMOJOIMYECKUX PAJIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIECAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YEIOBEKAa, MPOIECCOB KHU3IHEACIATECIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNMu3M), NPEeBpaALICHUSI YHEPTUHU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUA, (POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMEeTOreHe3a, dMOpHUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pa3sMHOXEHUS,  WHIUBUAYATHHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATH B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(YHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W UX (QYHKIUAMHU, MEKITY
OpraHaMd W CHCTEMaMH OpPraHOB y pPAaCTCHHH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalaMu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu ASMOPUOHATBLHOTO PAa3BUTHS, TEHOTUIIOM WU (EHOTUIIOM, (PEHOTHIIOM U
(dakTopamu cpeqpl OOUTaAHUS;

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

YMEHHE HCIOIb30BATh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JJIsl JOKa3aTelIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISIBISATh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHHH MOJTYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHUE PadOTHI, COOMIOAATH
npaBuia Ipu pabore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTAaTbh THUIOTE3bl, MPOBEPATH HUX IKCIHEPUMEHTATbHBIMU
cpeacTBamu, (GOpMYyIHpYs Lelb HCCIEAOBAaHUSA, aHAJIM3UPOBATH MOJyUYECHHbIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE Yy4yacTBOBaThb B yUeOHO-HCCIIEOBATENbCKONM paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HbBIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  MOJYYCHHBIE  pe3ylbTaThl Ha  yYEHHYECKHX
KOH(EpEeHITHSAX;

YMEHHE OLIEHUBAaTh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUM B
obmactu  OuonorMM W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHME, HANPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBIATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEeSATENbHOCTH B 00JacTH OMOJIOTMH, MEAMLMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOro 0o0Opa3oBaHHMS B  OpraHu3alMsIX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAy4YHON
KapTUHBl MHUpPa, B TO3HAHWM 3aKOHOB TMPUPOJBI U PEIICHUU HKOJIOTHYECKUX
npo0JieM 4YeloBEeYeCTBA, a TakKe B PEIIEHHMH BOMNPOCOB PpalMOHAIBHOIO
IPUPOJIOIONIH30BAHUSA, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIOYAET
ONpeJieNieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOIOJIAralouIuX OWOJIOTHYECKUX
TEPMUHOB M TMOHATUN (BUJ, JKOcHCcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(@BomronnonHas teopust Y. JlapBuHa, CUHTETHYECKAs TEOPHs IBOJIOLMH), YICHHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3BoJironuu, B.W. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojsimeBoro cxoiacrsa K. M. boapa), npaBuna (munumyma HO. JluGuxa,
9KOJIOTMYECKON MHUpaMUIbl SHEpruu), runore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4yHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOeHHEe, HKCIEPUMEHT), CocoO0aMu BBISBICHUS U
OLICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHBIE NPHU3HAKWA: BHUIOB, OHOI€OIEHO30B,
KOCHCTEM U Ouocdepbl, CTaAOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO U CUMITIaTPHUYECKOTO
BUI000pa30BaHUs, BIUSHUS JBIOKYIITUX CUJI SBOJIOIMU HA TEHO(OH I MOMYJISIIUH,
IIPUCIIOCOOJIECHHOCTH OPraHu3MOB K cpeie OOMTaHHMs, YepeAOBaHUs HaIlpaBICHUIM
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBS3M MEXAY IpOLEcCCaMU 3BOJIIOLUH,
JABIKYIIUMU CHUJIAMH aHTPOIIOreHEe3a, KOMIIOHEHTAMH Pa3IMYHbIX IKOCUCTEM U
IIPUCIIOCOOJIEHUSIMU K HUM OPraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, aOMOTHYECKHMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIUE AaApPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsl TOKa3aTENIbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB U CPEIIbl OOUTAHMSI, SAMHCTBA
YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3U MEXTY UCCIIEyeMbIMH OMOIOTUIECKUMU MIPOIIECCAMHU U SIBIICHUSIMHU, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHM ITOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJHATE JIa0OpaTOpHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh MX IKCICPUMCHTAILHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYECHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATH  IOJYYCHHBIC  PE3yJbTaThl HAa  YYCHUYCCKUX
KOH(EepeHITUX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0axX MpPeaOoTBPAIICHUS
r100aapHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBHIOOP Oyaymied npodeccCuoHATBHOM
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA HWHTEPEC, HAINPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W TIPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 buonorus xak Hayka 1 0
2 JKuBble cucTeMbl U UX U3Y4EHUE 0 0
3 buonorus knetku 2 0 0.5
4 X¥UMHU4YECcKasi OpraHu3anus KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 1 2
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 | |
KJIETKE
7 JKW3HEHHBIN IUKI KIETKA 6 1 1
g HacneL[CTBeHlfaﬂ uHpopmanus u 9 | 0.5
peanuzanus e€ B KJIeTKe
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 0 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1 1.5
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U ) 0 0.5
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1 1
14 I'eneTuka yenoseka 3 0 0.5
15 Cenexuust OpraHu3MOB 4 0 1
16 buoTexHonorHs U CHHTETHYECKAass OMOTIOTHS 4 1 0
17 PesepBHOE Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3jeioB H TeM Komrponssie | Hpakruseckue (uu¢pposrIe)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4 | 0
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 1 2
MakposBoatonHus U €€ pe3yabTaThbl 6 1
4 3Hep;f:xo>1<neHHe Y pa3BHUTHE KU3HU HA 15 1 L5
5 [TpoucxoxaeHnue yeaoBeKa — aHTPONIOT€HES 10 1 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpYy»Karollen cpenou
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1 1.5
8 DKOJIOTHUS BUJIOB U MOIMYJISIUAN 9 1 0.5
9 DKO0JIOTHS COOOIIECTB. DKOJIOTHYECKNE 12 1 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHCTEMA 6 1 0
11 UYenoek u OKpyxaroias cpeaa 0
12 Pe3epBHOE BpeMst 0 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl
| Buonorus xak KOMITIEKCHAs HayKa U KaK | 0 0
4acTh COBPEMEHHOT0 O0IIecTBa 02.09.2024
2 X 7 1 0 0
WBBIE CUCTEMBI U KX CBOHCTBA 03.09.2024
3 Vv 1 1 0
POBHEBas OpPraHU3aIUs JKUBBIX CHCTEM 05.09.2024
4 HcTopus OTKPBITHS U U3Y4EHUS KIETKU. | 0 0
Kiterounas teopust 09.09.2024
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTrueckas padboTa
5 «3yueHne METOZ0B KJIETOUHOU OHOJIOTUU | 0 0.5
(xpomarorpadusi, anexkrpodopes, ’ 10.09.2024
muddepeHnnanbHOe EHTPUPYTUPOBAHUE,
[11IP)»
6 X i 1 0 0
UMUYECKHI COCTaB KIETKU 12.09.2024
7 MunepanbHbIe BEIECTBa KIETKH, UX | 0 0
Ouonoruyeckas polib 16.09.2024
OpraHuyeckue BelecTBa KIeTKH — OeJKH.
JI 1 .
8 abopartopHast padota «OOHapyKeHne 0 0.5 17.09.2004
0€JIKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX




peaxkuuin»

CoiicTBa, K1accupuKanys u GyHKIHIH

? 0enKoB 0 19.09.2024

10 Oprannydeckue BenecTBa KIeTKH — 0
YTIIEBO/IBI 23.09.2024

1 Oprannydeckue BemecTBa KIeTKH — 0
JIATTA B 24.09.2024
Hyxneunossie kucnorsl. JJHK u PHK.

2 JlabopaTtopHnast pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJCIICHHBIX U3 26.09.2024
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue 0
nykieosuarpudochars (HTD) 30.09.2024
Cexsenuponanue JJHK. Metoapl

14 T€HOMMKH, TPAHCKPUIITOMUKH, 0 01.10.2024
MIPOTEOMUKHU

15 MeTopl CTPYKTYPHO# OHOJIOTUN 0 03.10.2024

16 Tunsl kietok. [IpokapuoTndeckas KieTka 0 07.10.2024
CrpoeHune 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «/3y4yeHne cBOWCTB 0.5
KﬂiTquoﬁ Mel\f6paHH» . 08.10.2024
OnHoMeMOpaHHbIE OPTaHOU bl KIIETKH.

13 IIpaktnyeckas padora «M3yueHue 05
JBU>KEHUS LIMTOIUIA3MbI B PACTUTENIbHBIX 10.10.2024
KIIETKaX»

19 [TonyaBTOHOMHBIE OpraHOU bl KJIETKHU: 0.5




MUTOXOHAPUH, IacTuabl. JlaboparopHas
pabota «MccrnenoBanue mia3mMosn3a u
JETIIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

14.10.2024

20

[ToBepXHOCTHBIN anmapar KIeTKA

15.10.2024

21

HemeMmOpanHble OpraHou bl KJIETKU

17.10.2024

22

Crpoenue u QyHKIUU Aapa

21.10.2024

23

CpaBHUTENIBHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHast pabota
«M3yueHune cTpoeHMs KIETOK Pa3IuyHbIX
OpPraHU3MOBY

0.5

22.10.2024

24

AcCCUMWIALINS U TUCCUMIISALUS — JIBE
CTOpOHBI MeTaboM3Ma. Tumner oOMeHa
BemecTB. JJaboparopras paboTa
«M3ydyeHne KaTaTuTHYECKON aKTUBHOCTH
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WIH
KaTaJiasbl)»

24.10.2024

25

DepMEHTaTUBHBIN XapakTep peakiuii
KJIeTOuHOTO MeTabonusma. JlabopaTopHas
pabora «M3yuenue hepMEeHTaTUBHOTO
paciuernyeHus MepoKCcuaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

28.10.2024

26

benku-akTUBaTOpHI U OENKU-UHTHOUTOPBI

29.10.2024

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

31.10.2024




28 DOoTOCHHTE3 0 05.11.2004
Xemocwunres. Jlaboparopras pabota
29 «CpaBHEHHE MTPOIIECCOB POTOCHHTE3A U 0.5 07.11.2004
XEMOCHHTE32»
AHa’poOHBIC OpraHu3Mbl. Bus
30 opoxenus. JlabopatopHas pabora 0
«CpaBHEHHE MPOIIECCOB OPOKEHUSI U 11.11.2024
TIBIXQHHST
a1 AspoOHBIE OpraHU3Mbl. JTaIbl 0
SHEPTEeTUUECKOro 0OMeHa 12.11.2024
DHeprus MeMOpPaHHOTO IpaineHTa
32 npotoHoB. Cunre3 AT®: pabora 0
HEOTOHHOIZ ATCD-CI/IHTaSBII) 14.11.2024
33 Peakuyu MatpudHOro CMHTE3a 0 18.11.2004
34 TpaHcKkpUNIIUS — MaTPUYHBIA CHHTE3 0
PHK 19.11.2024
35 Tpaucnsauus u e€ rarnbl 0 21.11.2004
36 KomupoBanue amunokucnot. Ponb 0
pubocoM B OuocuHTE3€e OeIKa 25.11.2024
37 Opranuzanus reioma y IpoKapuor u 0
JyKapuoT 26.11.2024
18 MounekynspHble MEXaHU3MBbI SKCIIPECCHH 0
TEHOB Y DYKapuoT 28.11.2024
39 Bupycbl — BHekJIeTOUHBIE (DOPMBI KU3HU 0.5
u obsiuratHele napa3uThl. [IpakTrueckas 02.12.2024




pabota «Co3ianre MoJIeNI BUPYyCa»

BupycHsle 3a0051€BaHNs Y€JIOBEKA,

40 0
KUBOTHBIX, pACTEHU 03.12.2024
41 HanorexHomornu B OMOJIOTUH U MEIUIIMHE 0 05.12.2004
42 JKu3HeHHBIN UKIT KJIETKA 0 09.12.2004
43 Martpuunsiii cunte3 JTHK 0 10.12.2004
Xpomocowmsl. JlabopaTtopHas paboTa
44 «M3y4eHre XpoOMOCOM Ha TOTOBBIX 0.5 12.12.2024
MHKpOIIpenapaTax»
45 JleneHne KICTKH — MHTO3 0 16.12.2004
Tunsl ki1eTok. KapruoknHe3 u HUTOKUHES.
46 JlabopaTtopHnas pabora «Habmonenune 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa ' 17.12.2024
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsuust >Ku3HEHHOTO IUKJIA KIETOK 0 19.12.2004
48 OpranusM Kak €IMHOE 11eJI0€ 0 23.12.2004
49 Tkanu pacrenuii. JJaboparopnas pabota 0.5
«M3ydeHne TKaHeH pacTeHUI» ' 24.12.2024
TkaHu )KMBOTHBIX M YEIOBEKA.
50 JlaGopatopHas pabora «3yuenue TkaHe 0.5 26.12.2004
KUBOTHBIX)»
51 Opranel. CHUCTEMBI OPTraHOB. 0.5




Jlaboparopnas pabota «/3yueHue opraHoB 30.12.2024
LIBETKOBOTO PACTCHUS
2

5 Ormopa Tena opraHu3MoB 09.01.2025
53 JIBuKEeHHe OpraHu3MOB 13.01.2005
54 [Intanue oprann3zMoB 14.01.2025
55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX.

[MumeBapurtenbHas cucTeMa 4eaoBeKa 16.01.2025
56 JlpIxaHue opraHu3MoB 20.01.2025
57 JIpIXaHHEe MO3BOHOYHBIX )KHBOTHBIX U

YeJloBeKa 21.01.2025
58 TpaHcnopT BEIIECTB y OPraHU3MOB 3.01.2025
59 KpoBenocHas cuctema mo3BOHOUHBIX

YKUBOTHBIX U YEJIOBEKa 27.01.2025
60 Brinenenue y opranusmMoB 28.01.2025
61 3amura y OpraHu3MOoB 30.01.2025
62 NMmyHHas cuctema ueaoBeka 03.02.2025
63 I'ymopanbHas perymsius 1 SHIOKpUHHAs

CUCTEMA KUBOTHBIX U YEJIIOBEKA 04.02.2025
64 PaznpaxxuMocTh U perynsnus y

OpraHU3MOB 06.02.2025




65

®opMbl pa3MHOKEHUSI OPTAHU3MOB

10.02.2025

66

[TosoBOE pa3zmMHOKEHNE

11.02.2025

67

Meiios

13.02.2025

68

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIaboparopHas paboTa
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
TOTOBBIX MHKpOIIpETapaTaxy

0.5

17.02.2025

69

WNHnmBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI€HE3

18.02.2025

70

3akiiajika OpraHoB U TKaHEW U3
3apO/IBIIIEBHIX JINCTKOB

20.02.2025

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHas pabota «BrIsiBIIeHHE
MIPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX JKHBOTHBIX)

0.5

25.02.2025

72

Pa3zmHOXeHuE 1 pa3BUTHE pACTCHUH.
JlaboparopHnas padota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHID)

0.5

27.02.2025

73

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTHUA
TCHCTUKHU KaK HAYKN

03.03.2025

74

OCHOBHBIE TIOHATHUS U CUMBOJIbI T€HETHUKH.
JIaGopatopHas pabota «/{po3oduia kak
00BEKT FeHEeTUUYECKUX UCCIIE0BAHUI

0.5

04.03.2025

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
IpU3HAKOB. MOHOTHOpUIHOE

0.5

06.03.2025




ckpemuBanue. [Ipaktiuueckas pabota
"N3yueHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeuIrBanus y Apo30Quisr”

HuTonornyeckue 0CHOBBI

76 0

MOHOTHOPUIHOTO CKpPEIIMBAHUS 10.03.2025
77 Ananusupyroliee cKpelBaHue. 0

Henonnoe nomunupoBanue 11.03.2025

JurnbpuHoe CKpelnBaHue.

[IpakTnueckas pabora «M3ydyenue
78 0.5

Pe3yIbTaTOB AUTHOPUIAHOTO CKPEIIMBAHUS 13.03.2025

Yy ApO30(HITBI)
79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO 0

CKpELIUBAHUS 17.03.2025
80 CuensieHHO€E HaclieI0BaHUE NMPU3HAKOB 0 18.03.2025
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 0 20.03.2025
82 I'eneTuka nona 0 01.04.2025
83 T'eHoTHn Kak 1ejI0CTHAS cUCTEMA 0 03.04.2025
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 0

pacTeHuH, )KUBOTHBIX U YEJIOBEKA 07.04.2025
25 H3MeHunBOCTD NpU3HAKOB. Bubl 0

W3MEHYMBOCTH 08.04.2025
86 MoaudukanroHHas U3MEHYHUBOCTh 0 10.04.2025
87 BapuauvoHHbIi psia ¥ BapUallMOHHAS 0.5




kpuBas. JlabopaTopHas paborta
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITUOHHON H3MEHIUBOCTH.
[TocTpoeHne BapualMOHHOTO psia U
BAPUALIMOHHON KPUBON»

14.04.2025

88

TI'enoTunmyeckas N3MEHUYNBOCTb.
KomOunarusHass N3MEHYUBOCTD

15.04.2025

89

MYTaIII/IOHHaSI U3MCHYHNBOCTBD.
[IpakTnueckas paborta «Myrtanuu y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

17.04.2025

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npouecca. JMUNeHETHKA U STTUT€HOMUKA

21.04.2025

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraByieHUE U aHAJIU3 POJAO0CIOBHOM

0.5

22.04.2025

92

MeToabl MEMUITMHCKOU I'€HETUKU

24.04.2025

93

3HayeHNEe MEOUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH
reHeTHYeCKuX 3a001eBaHUI YETI0BEKA

28.04.2025

94

OCHOBHBIE TIOHATHUS CEJICKIIUH.
Jlaboparopnas pabota «3yuenue copTos
KYJIBbTYPHBIX PACTEHUN U TIOPOJI JOMALTHUX
KUBOTHBIX)»

0.5

29.04.2025

95

MeTomp! CeneKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3ydeHne MeTo0B
CEJICKLIUU PACTCHUN

0.5

05.05.2025

96

Z[OCTI/I)KGHI/IH CCIICKIITUHN paCTeHI/Iﬁ u




KHUBOTHBIX. [IpakTnyeckas pabora 06.05.2025
«IIpuBUBKa pacTeHUI»
97 CoxpaHeHue, U3y4eHHE U UCTI0JIb30BaHUE | 0 0
FEHETUYECKUX PECYPCOB 08.05.2025
buoTexHosorus kak Hayka U OTpacib
98 npou3BoicTBa. [IpakTuueckas pabora 1 0 0.5 12.05.2005
«M3ydeHne 00bEKTOB OMOTEXHOJIOT U
99 OcHOBHBIE HAITPABJICHUSI CHHTETUYECKOM | 0 0
ounosioruun 13.05.2025
100 X 1 0 0
POMOCOMHas M TeHHAsI HH)KEHEPUS 15.05.2025
101 Meaunuackre OMOTEXHOIOT U 1 1 0 19.05.2025
102 PezepBHbiit ypok. [ToBTOpenue, | 0 0
000011IeHNEe, CUCTEMAaTH3als 3HAHUHI 20.05.2025
OBIIEE KOJIMYECTBO YACOB I10 102 10 135

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprkie | Hpaktirieckite H3yYeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 OposonmonHas Teopus Y. Jlapsuna 1 0 03.09.2024
) JIBM>KyIye CHIIbl ABOJIFOIMA BUIOB 110 Y. | 0
HapBuny 04.09.2024
3 Bbopr0a 3a cymecTBoBaHne, €CTECTBEHHBIIN : 0
U UCKYCCTBEHHBIN 0TOOP 06.09.2024
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH | 0
3BOJIIOIMH 10.09.2024
Dransl 3BOIOIMOHHOTO Mpoliecca:
5 1 0
MUKPOIBOJIFOIAS U MAKPOSBOIFOLIUS 11.09.2024
6 [onmynsiuss — sneMeHTapHas eAMHULIA | 0
3BOJIIOIUU 13.09.2024
3aKOH TeHeTHYeCKOoro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. Jlaboparopnas | 0.5
paboTa «BblIsiBJIeHHE U3MEHUUBOCTH Y 17.09.2024
oco0eil 0JHOTO BUa»
8 DOnemeHTapHbIe (PAKTOPHI IBOJIIOLUU 1 0 18.09.2004
9 D¢ ekt ocnoparens. dpdexr | 0
OYTBUIOYHOTO TOPJIBILIKA 20.09.2024
10 Murpauyu. M30m0uu nonyssnuii: 1 0
reorpaduueckas, Ouojgoruueckas 24.09.2024




11

EctecTBeHHbIil 0TOOp — HAINPaBISIOMINN
(hakTop IBOITFOITI

25.09.2024

12

[TooBoi#t 0TOOP

27.09.2024

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yAabTaT MUKPOIBOJIFOIHH.
JlabopaTtopHnas pabora «3yueHue
apoMop(h030B U UANOAIATITALIAN Y
pacTeHUM U KUBOTHBIX»

0.5

01.10.2024

14

[Ipumeps! npucnocobaeHut y
OpraHu3MoB: Mopdooruueckue,
(dbusmoorNUecKue, OMOXUMUIECKUE,
noBenieHyeckue. Jlaboparopnas padota
«[Ipucnocobiienus OpraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71ecO000pPa3HOCTh»

0.5

02.10.2024

15

Bun, ero xpurepuu u CTpyKTypa.
JlabopaTtopHas pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHUIOY»

0.5

04.10.2024

16

Crpykrypa Buaa

08.10.2024

17

BunooOpa3oBanue Kak pe3ylibTar
MUKPO3BOJIIOLUU

09.10.2024

18

CBs3b MHKPOSBOJOIUN U SITUACMHUOJIOTINH

11.10.2024

19

MaKpOBBOJ'IIOL[I/IH. ITaneoHTOIOrNYECKHE
MCTOJbI U3YUCHUS SBOJIFOINUN

15.10.2024

20

BI/IOFGOFpa(I)I/I‘-ICCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINH

16.10.2024




OMOPHOJIOTHUECKUE U CPABHUTEILHO-

21 MOP(}OJIOTHIECKUE METO bl U3yUCHHUS 0 18.10.2004
9BOJIIOLIUU
MonekynsipHO-reHETUYECKHUE,
22 OMOXMMHYECKHAE U MATEMATHYCCKUE 0 2102024
METO/IbI U3yYEHUS IBOJIOLIUH
23 OO61re 3aKOHOMEPHOCTH YBOJTIOIUH 0 73.10.2024
24 AJranTuBHAs paauanus. 0
HepaBHOMEpPHOCTH TEMIIOB HBOJIFOLIUU 25.10.2024
)5 Haydnple THTIOTE3bI MPOUCXOKICHUS 0
JKU3HU Ha 3emIie 05.11.2024
26 Jlonay4yHbI€ IpECTaBICHUS O 0
3apOXKACHUH KU3HU 06.11.2024
7 OCHOBHBIE ATaIlbl HEOPraHUYECKOU 0
SBOJIIOIUH 08.11.2024
28 ['unioTessl 3apoXKACHUS KUZHU 0 12.11.2024
Hctopus 3emiu 1 METObI €€ U3y4ECHUS.
29 JlabopaTtopHnas padota «M3ydeHue u 0.5
OIHMCAHUE UCKOMAEMbIX OCTATKOB JIPEBHUX 13.11.2024
OpPraHU3MOB»
30 HavanpHbie sTanbl opraHu4eckoi 0
3BOJIIOLUA 15.11.2024
31 OBOJIIOLUS DYKapHOT 0 19.11.2024
3 OcCHOBHBIE ATarbl BOJTIOLUN 0.5
pactutenbHOro mupa. [Ipakruueckas 20.11.2024




pabora «M3y4uenune ocobeHHOCTEH
CTPOCHHUS PACTCHUI Pa3HBIX OTIACIOBY

OCHOBHBIC ATaIIbI 3BOJIFOIINH JKHBOTHOI'O

33 Mupa 0 22.11.2024
OBoJrous )KUBOTHBIX. [IpakTnueckas
34 pabora «M3y4uenune ocobeHHOCTEH 0.5 26.11.2004
CTPOEHUS MO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xu3HM Ha 3emIie 1o 3paM U 0
epuoaam 27.11.2024
36 MaccoBble BBIMUpPaHUSI — IKOJIOTUYECKUE 0
KPU3UCHI IPOLLIOTO 29.11.2024
37 CoBpeMeHHBIN YKOJIOTMYECKUI KPU3UC, 0
€ro 0COOEHHOCTH 03.12.2024
18 CoBpemeHHast cucTeMa OpraHuyecKoro 0
MPOILIOTO 04.12.2024
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI 0
OpraHU3MOB 06.12.2024
40 AHTpOIIONIOTHSI — HayKa O YEJIOBEKE 0 10.12.2024
A1 Pa3BuTue npeacraBieHui o 0
MPOUCXO0KICHUHU YeJIOBEKa 11.12.2024
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas
42 pabota «3yuenue ocobeHHOCTEH 0.5 13.12.2004
CTPOEHUS CKEJIETa YEJIOBEKA, CBSI3aHHBIX C
MPSIMOXOKIEHUEM»
43 JIBIKyIME CUIIBI aHTPOIIOTEHE3a 0

17.12.2024




CooTHOILIEHUE OUOJIOTUYECKUX U

44 0
COIMANILHBIX (PAKTOPOB B AHTPOTIOTCHE3E 18.12.2024
45 OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a 0 20.12.2004
46 [TaneoreHeTuka u rnajaeoreHOMUKa 0 24.12.2004
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa 0 75.12.2004
Yenoseueckue packl. [IpakTnyeckas
48 pabota «I/I3yquHe AKOJIOTUYECKUX 0.5 27 12.2004
aJlanTanuil 4eJIoBeKay
49 MexauciumiInHapHbIe METOIbI 0
AHTPOTIOJIOTUN 10.01.2025
50 3apoKICHUE U Pa3BUTUE HKOJIOTHH 0 14.01.2025
Mertonp skonoruu. JlaboparopHas pabota
51 «3yuenue MfTOI{OB SKOJIOTUYECKUX 0.5 15.01.2025
HCCIIEIOBaHUIT»
57 3HauYEHHE IKOJOTUUECKUX 3HAHUM 115 0
YeJloBeKa 17.01.2025
53 Dkonorudeckue GpakTopsl 0 21.01.2025
Abuotuueckue dakropsl. CBET Kak
54 skosoruueckuii akrop. Jlaboparopuas 0.5
paboTa «BbIsiBIeHHE TPUCTIOCOOIEHUI ’ 22.01.2025
OpPraHMU3MOB K BIIUSIHUIO CBETa
Abuotuueckue daktopsl. Temmneparypa
55 . 0.5
KaK 9KOJIOTUYECKUH (aKTop. 24.01.2025




JlaboparopHas paboTa «BbisBiIcCHHE
MIPUCTIOCOOTICHUI OPraHU3MOB K BIUSHHIO
TEMIIepaTyphb»

AbuoTtnueckue pakropsl. BnaxxHocTh Kak
sKoJtorndeckuii paxrop. JlaboparopHas

56 0.5
paboTta «AHATOMHYECKHUE OCOOCHHOCTH 28.01.2025
pacTeHui U3 pa3HBIX MECT OOUTAHUS)

57 Cpenpl 0OuTaHusI OPraHU3MOB 0 79.01.2025

58 buonornueckue puTMsI 0 31.01.2005

59 Kuznennsie GopMBI OpraHU3MOB 0 04.02.2025

60 buotnueckue dakTops 0 05.03.2025
3HaueHne OMOTHYECKNX B3aUMOIeHICTBUI

61 JUIsl CYIIIECTBOBAHUSI OPraHU3MOB B CpeJie 0 07.03.2025
oOuTaHus

& DKOJIOTHYECKHE XapaKTePUCTUKH 0
MOMYISAIUA 11.03.2025
OcHOBHBIE TTOKA3aTENIN MOMYJISIIHN:

63 YUCJIEHHOCTh, IVIOTHOCTh, BO3pACTHAS U 0 12.03.2025
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TTOKA3aTENIN MOMYJISIIHN:

4

6 POXkAAEMOCTh, IPUPOCT, TEMI POCTA, 0 14.03.2025
CMEPTHOCTb, MUTpallun

65 OKoJIorn4ecKas CTpyKTypa MOMYJISIIUY 0

18.03.2025




66 JIuHaMuKa NOMYJISILUY U €€ peryisaiuus 0 19.03.2025
67 KpuBble pocTa yMCIIEHHOCTH NOMYJISALUN. 0
KpuBbie BbIKUBaHUS 21.03.2025
DKoJjioruyeckasi HUIla BUJA.
68 JlabopaTopHas E)a60Ta «IIpucnocobnenus 0.5 01.04.2025
CEMSIH pacTEeHUH K pacCeIeHUIO»
69 Bun kak cucreMa nomyssnui 0 02.04.2005
70 3aKOHOMEPHOCTH MOBEJCHHS U MUTpaLUi 0
YKUBOTHBIX 04.04.2025
1 _
7 Co00111ecTBO OPraHu3MOB — OHOIICHO3 0 08.04.2025
72 DKocCHUCTEMa KaK OTKPbITasi CUCTEMA 0 09.04.2025
73 KpyroBopoT BeliecTB 1 MOTOK SHEPTUHU B 0
9KOCUCTEME 11.04.2025
74 OCHOBHBIE IOKA3aTENN SKOCHUCTEMBI 0 15.04.2025
75 DKOJOTUYECKUE MUPAMUJIBI 0 16.04.2025
76 N3menenust cooOI1ecTB — CYKIIECCUH 0 18.04.2025
[Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
77 . 0
03€p M peK. DKOCUCTEMBI MOpPEN U OKEAHOB 22.04.2025
[Ipupoanbie 3KOoCHCTEMBI. DKOCUCTEMBI
78 . 0
TYHJp, JIECOB, CTEIIEH, IIyCTHIHb 23.04.2025
79 AHTpPOIIOTE€HHBIE SKOCUCTEMBI 0




25.04.2025

Ypboakocucremsl. [Ipaktudeckas padora

80 «3yuenue u onucanue 0.5
yp6g:KOCHCTeMH» 29.04.2025
3akoHOMEpPHOCTH (hOpPMUPOBAHHS
81 OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B 0 30.04.2005
IKOCUCTEMAX
82 VYuenue B. U. Bepuaackoro o 6uocdepe 0 06.05.2025
MexaHu3MBbl BO3IEHCTBUS 3arpsI3HEHAN
23 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM, 0
OpPraHW3MEHHOM, MOMYJISAIHOHHOM U 07.05.2025
9KOCUCTEMHOM YPOBHSIX
84 buocdepa — obmerranerapraas 000J09Ka 0
3emiu 13.05.2025
25 3aKOHOMEPHOCTH CYILIECTBOBAHHUS 0
orocdepsl 16.05.2025
26 KpyroBopoTsl BeriecTs u 0
OMOreOXMMHUYECKHUE IUKIIBI 20.05.2025
87 3oHaNBHOCTH OHochepsl. OCHOBHBIE 0
OMOMBI CyIIU 21.05.2025
88 YcToitunBoCcTh OMOChepsl 0 73.05.2025
89 DKOJIOTHYECKUE KPUZUCHI U UX IPUUUHBI 0 27 05.2005
90 BosneiicTBue yenoBeka Ha Ouochepy 0 78.05.2025
91 AHTpPOIIOTEHHOE BO3/IEHCTBUE HA 0




pacTUTEIbHBIN U )KUBOTHBIN MU

30.05.2025

92 Oxpana npupo/sl 1 0 0

93 OCHOBHBIE TIPUHIUIIBI YCTOHYHBOTO | 0 0
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
ParmonanbsHOE TPUPOIOTIONB30BAaHUE U

94 coXpaHeHHEe OMOJIOTHYECKOTO 1 1 0
pazHooOpaszus 3emin

05 0.'606HICHI/IG 1o TeMe «MUKPO3BOJIONUS U | 0 0
e€ pe3yabTaThD»

96 Q§o6meHHe 1o TeMe «Makpo3BOTIOIUS U 1 0 0
e€ pe3yabTaThD»

97 O6061mmenue no teme «I[Ipoucxoxaenue u : 0 0
pa3BHUTHE KU3HU HA 3EMIIE»

08 O6006menue mo Teme «IIpoucxoxaeHue | 0 0
YeJI0BEKa — aHTPOIIOTEHER)»

99 O06o0menue mo Teme «IKOJIOTHS — HayKa | 0 0
0 B3aUMOOTHOILIEHUSIX OPraHU3MOBY

100 O6006mmenue mo reme «OpraHu3Mbl U 1 1 0
cpena oOuTaHUs»

101 O606H_leHI/Ive 10 TeMe «DKOJIOTUS BUIOB U | | 0
TIOTYJISIITHI

102 O606mmenue o teme «buocdepa — | 0 0
r106anbHas IKOCHUCTEMa)

BIIEE KOJIMYECTBO YACOB I1
OB © CTBO HACOBO 102 10 7.5

I[TPOTPAMME







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

* buosorus. buonorudyeckne CUCTEMBI U IPOIIECCHI; YITyOjaeHHOoe 00yueHue, 10
kiacc/ TepemoB A.B., [lerpocoBa P.A. O01iecTBO ¢ orpaHU4eHHOMN
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

* buonorus. buonorudeckure CUCTEMBI U IPOIIECCHI; YITyOaeHHOe 00yueHue, 11

knacc/ TepemoB A.B., [lerpocoBa P.A. OO011ecTBO ¢ OrpaHUYCHHOM

oTBeTcTBEHHOCTHIO « MOl MHEMO3NHA »

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

bubnmnorexa mudposoro odpazoBaTebHOr0 KoHTeHTa, POILI.
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